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I. INTRODUCTION 

Ningde Amperex Technology Ltd. (“ATL” or “Patent Owner”) respectfully 

submits this Patent Owner Response (“POR”). Zhuhai CosMX Battery Co., Ltd. 

(“CosMX” or “Petitioner”) filed the Petition (“Petition”) for, and the Board 

instituted (Paper 11, “Decision”), inter partes review (“IPR”) of claims 1-20 

(“Challenged Claims”) of U.S. Patent No. 12,015,118 (the “’118 Patent,” Ex. 1001). 

The Board should find the Challenged Claims not unpatentable as Petitioner failed to 

meet its burden of proving “by a preponderance of evidence” that any of its four 

grounds render the Challenged Claims unpatentable. 35 U.S.C. § 316(e). 

In Grounds 1 and 2, Petitioner relies on Ishigaki, but Ishigaki never discloses 

“a particle size of 90% accumulative volume of the first material is less than 40 µm.” 

Ishigaki discusses D90 values of cathode active materials but does not specifically 

discuss 90% cumulative volume diameter (“Dv90”) values. As the Director explained 

in his Order, the scope of Ishigaki’s D90 disclosure is subject to reasonable dispute 

and cannot be said to be necessarily equivalent to a Dv90 value. Paper 17, 3. At least 

because Ishigaki does not describe a Dv90 value, and Petitioner has not provided and 

cannot provide any additional evidence demonstrating that a POSITA would interpret 

Ishigaki’s D90 value as equivalent to a Dv90 value, the Petition is fatally flawed with 

respect to both Grounds 1 and 2. 
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Moreover, Ishigaki (Grounds 1 and 2) and Kim (Ground 2) do not disclose, 

teach, or suggest a two-layer electrode structure having a “total compaction density of 

the first layer and the second layer [that] is greater than 3.2 g/cc.” Ishigaki’s teachings 

for 2-layer cathode structures are incomplete and do not provide compaction density 

values. Even when Kim discusses single-layer cathode structures, Kim never provides 

a cathode compaction density. Instead, Kim’s density discussions focus on press 

densities of active materials alone. Even Petitioner’s expert deemed such press density 

values irrelevant to final electrode compaction densities. Ex. 2050, 128:2-9, 128:19-

129:9, 131:4-21. 

Grounds 3 and 4 also fail, at least because a POSITA would have no reason to 

look beyond Wang for “desired density” values for an electrode. A POSITA would 

recognize that Petitioner’s suggestion that a POSITA would have a “desired density 

in mind” when combining Wang with either Saka (Ground 3) or Li (Ground 4) is 

unsupported, given Wang’s porosity targets. Moreover, Saka (Ground 3) does not 

provide any disclosure leading towards the critical 3.2 g/cc compaction density of the 

claims. As the Board acknowledges, Saka’s disclosure suggests that performance 

decreases as the density increases to 3.0 g/cc. 

Li (Ground 4) likewise does not provide teachings that would lead a POSITA 

to modify Wang to have a density of greater than 3.2 g/cc. Li’s disclosure focuses on 

a unique cathode geometry that uses a uniform cathode composition throughout the 
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entire cathode. Using Li’s geometry with a gradient cathode as discussed in Wang 

would create a cathode with varying compositions along its length, which would lead 

to uneven discharge of the cathode. Worse still, Petitioner’s singular focus on the 

density of an example in Li, to the exclusion of the remainder of Li’s teachings, does 

not reflect how a POSITA would view Li’s teachings in light of Wang. 

Petitioner provides no other reasons why a POSITA would modify Wang’s 

disclosure based on Saka or Li, both of which describe different cathode structures 

with different particle sizes and different intended uses. Indeed, a POSITA would not 

modify Wang with a “desired density” based on cathode structures described in other 

references. 

Petitioner fails to prove the existence of all elements of the Challenged Claims 

in the cited references and fails to prove that a POSITA would have been motivated 

to make any of the purported combinations with any expectation of arriving at the 

claimed subject matter. Accordingly, Patent Owner requests the Board find the 

Challenged Claims not unpatentable. 
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II. BACKGROUND1 

A. The ’118 Patent claims a two-layer electrode structure with 
improved safety, increased manufacturability, and higher energy 
density 

The ’118 Patent describes a two-layer electrode structure to improve safety 

when the cell is punctured. Ex. 1001, 2:58-64; Ex. 2015 ¶¶ 46-47; 2058 ¶ 23. The 

two-layer electrode structure, including a first layer comprising a first material and 

a second layer comprising a second material, improves safety by reducing the 

likelihood of the active material delaminating or otherwise separating from the 

current collector when the battery is punctured, and thereby maintains a barrier 

between the cathode current collector and the anode to prevent a short circuit. Id., 

4:3-12; Ex. 2015 ¶ 48.  

III. LEVEL OF ORDINARY SKILL IN THE ART 

For purposes of this POR, Patent Owner adopts the definition proposed by 

Petitioner. Pet, 9; Ex. 2015 ¶¶ 53-55; Ex. 2058 ¶¶ 24-26. 

 
1 Patent Owner’s expert, Dr. Wheeler, provided a technology overview and a 

summary of the ’118 Patent. Ex. 2015, § IV.A-C, ¶¶ 41-52. Dr. Wheeler meets the 

definition of a POSITA as proposed by Petitioner. Ex. 2058, ¶¶ 1-17, 24-26; Ex. 

2015, ¶¶ 7-13. 
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IV. PETITIONER’S EXPERT IS NOT A POSITA 

Petitioner’s expert, Dr. Gido, does not meet the definition of a POSITA as 

presented by Petitioner, at least because Dr. Gido does not have “two years of 

experience in the field of battery materials and construction.” Pet, 9; Ex. 2050, 

29:16-30:3, 30:12-16, 31:4-17, 35:15-36:11. Dr. Gido’s education did not include 

any study of batteries (Ex. 2050, 33:14-35:7) and so Dr. Gido’s higher level of 

education is not an adequate substitute for work experience in the field of battery 

materials and construction. Dr. Gido’s experience lies in designing and 

manufacturing polymers that may be used in batteries or other industries. Dr. Gido 

admitted that he has not designed or constructed a lithium ion battery at any point in 

his professional or academic career, has no experience in mixing electrode 

compositions or compacting electrodes for use in batteries, and has no education 

focusing on lithium ion battery design or construction. Ex. 2050, 29:16-30:3, 30:12-

16, 31:4-17, 35:15-36:11. Because Dr. Gido has no professional experience in the 

field of battery construction, and his education does not provide an adequate 

substitute therefore, Dr. Gido is not qualified to provide expert testimony from the 

perspective of a skilled artisan. Kyocera Senco Indus. Tools Inc. v. Int’l Trade 

Comm’n, 22 F.4th 1369, 1377 (Fed. Cir. 2022). 
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V. CLAIM CONSTRUCTION 

Petitioner does not propose any claim constructions in the Petition. Pet., 9. 

However, Petitioner’s expert, Dr. Gido, presented an understanding of “compaction 

density” and “average particle size” in his declaration. Ex. 1010 ¶¶ 67-70; see Ex. 

2058 ¶¶ 18-22. Dr. Gido’s understanding of these claim terms distinguish the claims 

from the cited references. See Ex. 2058 ¶¶ 19-22. 

For example, Dr. Gido explains that “compaction density” refers to “the 

density of the electrode active material layer (including all components of this layer: 

active material powder, binder polymer, and conductive additive).” Ex. 1010 ¶ 68; 

Ex. 2050, 12:18-13:3; see Ex. 2058 ¶ 19. By contrast, Kim focuses on a “press 

density” of the active material alone. Ex. 1009 ¶¶ [0035]-[0037]; see Ex. 2058 ¶ 19. 

The Board agreed with this general distinction—that compaction density refers to 

the density of an electrode (not only electrode active material) but found Kim’s 

density values to remain instructive of an electrode compaction density. Paper 11, 

52-53. Testimony from Dr. Gido undercuts the Board’s findings.  

During his deposition. Dr. Gido stated that press densities “certainly are not 

the same thing” as compaction densities, and compaction densities of cathode layers 

can be lower than Kim’s description of active material press densities. Ex. 2050, 

124:5-125:18, 128:2-9, 128:19-129:9, 131:4-21. For example, low-density additives 

(e.g., binders and conductors) in an electrode layer lower the compaction density for 
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cathodes that include the cathode active material, and compaction pressures for a 

cathode may differ from what Kim describes for the press density. Id. Kim’s 

discussion of cathode press density values cannot be used as target “compaction 

density” values for an electrode layer and its included components. Ex. 2058 ¶ 19. 

Moreover, Dr. Gido’s explanation that “average particle size” is ambiguous 

undercuts later testimony regarding particle size distribution. Ex. 2058 ¶¶ 20-21. Dr. 

Gido states this ambiguity arises “because there are different mathematical ways to 

determine averages, and different concepts in physics and chemistry of how to define 

the size of a particle.” Ex. 1010 ¶ 69. Dr. Gido’s testimony emphasizes that there is 

a clear distinction between measuring a particle size (such as through laser 

diffraction) and calculating a particle size distribution, including an “average 

particle size.” That is, Dr. Gido is clear that knowing “average particle size” is not 

enough information to determine the type of particle size distribution used to 

describe a set of particles. 

VI. ARGUMENT 

A. Ground 1: Ishigaki does not anticipate claims 1-20  

Petitioner fails to establish that Ishigaki discloses each limitation of the 

independent claims, arranged as is recited in the claims. Instead, Petitioner 

improperly combines teachings from different and unrelated embodiments from 

Ishigaki in support of the alleged anticipation rejection. Pet., 9-27; see Ex. 2015 
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¶¶ 59-89; Ex. 2058 ¶¶ 28-82; see also Blue Calypso, LLC v. Groupon, Inc., 815 F.3d 

1331, 1341 (Fed. Cir. 2016) (anticipation is not appropriate where a reference does 

not disclose the claim elements arranged in the same way as the claim). Even still, 

Petitioner has failed to show that this improper combination of embodiments 

supports an anticipation rejection, as detailed below. 

1. Petitioner fails to show that Ishigaki discloses a particle size 
of 90% accumulative volume of the first material is less 
than 40 µm 

Each of the independent claims of the ’118 Patent, requires, inter alia, a first 

layer comprising a first material, wherein the first layer is arranged between the 

current collector and a second layer, and a particle size of 90% accumulative volume 

of the first material is less than 40 µm. Ex. 1001, Claims 1, 10, and 19; Ex. 2015 

¶¶ 57, 59; Ex. 2058 ¶ 30.  

Petitioner alleges that secondary particles2, not the primary particles, disclose 

“a particle size of 90% accumulative volume of the first material is less than 40 µm.” 

 
2 Ishigaki describes positive electrodes formed by depositing one or two electrode 

layers onto a positive electrode current collecting foil. Ex. 1004 ¶¶ [0345]-[0366]; 

Ex. 2015 ¶ 60. Ishigaki explains that the positive electrode active material comprises 

larger “secondary particles” of active material which are formed from aggregating 

smaller “primary particles.” Id. ¶ [0092] (“a slurry obtained by wet-pulverizing a 
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Pet., 14-15; see also Ex. 1010 ¶¶ 81-84; Ex. 2015 ¶ 61; Ex. 2058 ¶ 32. Specifically, 

Petitioner states that “Ishigaki’s first positive electrode material has particles with 

90% cumulative diameter less than 10 μm,” and “[t]en microns is less than 40 µm, 

which meets this limitation.” Id. 14-15 (citing Ex. 1004 ¶¶ 38-39, Ex. 1010 ¶ 81); 

Ex. 2015 ¶ 61; Ex. 2058 ¶ 32. But there is no disclosure in Ishigaki of any particle 

of Ishigaki having a 90% accumulative volume, which is what the claim requires, 

and the assumption that Ishigaki’s “90% cumulative diameter (D90)” is equivalent 

to the claimed 90% accumulative volume is simply wrong. Ex. 2015 ¶ 62; Ex. 2058 

¶ 33.  

a. Ishigaki does not disclose an accumulated volume 
distribution  

Petitioner points to Ishigaki’s disclosure of “a particle diameter standard as a 

volume standard” and makes the conclusory statement that “[a] particle size of 90% 

accumulative volume is a standard metric in the art also known as D90 or Dv90. 

Ishigaki’s particle size is measured by volume, which corresponds to Dv90 (the 

volume standard).” Pet., 14; n.1 (internal citations omitted); Ex. 2015 ¶¶ 63-64; Ex. 

2058 ¶ 34. But Petitioner misinterprets Ishigaki. Ex. 2015 ¶¶ 65-69; Ex. 2058 ¶ 34. 

The fact that a particle size is described as measured using a laser diffraction device 

 
raw material compound and additive is spray-dried to obtain a powder in which 

primary particles are aggregated to form secondary particles.”); Ex. 2015 ¶ 60. 
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using “a particle diameter standard as a volume standard” does not dictate or disclose 

how a distribution of said particle sizes is defined. Ex. 2015 ¶¶ 69-70; Ex. 2058 

¶¶ 35-41. Indeed, during cross-examination, Dr. Gido admitted that particle size 

distribution measurements are not the same as particle measurements, yet Petitioner 

provides no evidence that Ishigaki’s laser diffraction measurements are used to 

calculate a cumulative volume particle distribution. See Ex. 2050, 17:4-15 

(discussing numbers-based and volume-based distributions).  

Ishigaki’s reference to “a particle diameter standard as a volume standard” 

makes clear to a POSITA that Ishigaki is referring to the measurement process for 

determining particle diameters, and not the mathematical summary for describing a 

distribution of particle diameters. Ex. 2058 ¶ 36. In Ishigaki’s description of what is 

meant by “Median Diameter and 90% Cumulative Diameter (D90),” Ishigaki states 

that its measurements are performed by laser diffraction: 

Note that, in the present invention, the median diameter, as the average 

particle diameter, and the 90% cumulative diameter (D90) are 

measured by a well-known laser diffraction/scattering particle size 

distribution measuring device, with a set refractive index of 1.60a 0.10i, 

and a particle diameter standard as a volume standard. In the present 

invention, for the dispersion medium used during measurement, 

measurement was performed using a 0.1 wt% sodium 

hexametaphosphate aqueous solution. 
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Ex. 1004 ¶ [0039]; Ex. 2015 ¶ 65; Ex. 2058 ¶ 36. Petitioner asserts that the use of a 

laser diffraction instrument in Ishigaki necessarily stipulates the type of distribution 

Ishigaki had in mind. Pet., 14-15; Ex. 1010 ¶ 84 (“This type of device and this 

method of particle size measurement is specifically sensitive to particle volume and 

thus the median diameter or average diameter it measures is Dv50 and the 90% 

cumulative diameter it measures is Dv90.”). That is, the sole basis for Petitioner’s 

theory regarding Ishagaki’s particle distribution is its disclosure of laser diffraction. 

Yet, as the Director recognized, Petitioner has provided no supporting evidence 

discussing particle size distributions and conversions, and Petitioner cannot provide 

such evidence now. Paper 17, 3; see also Ariosa Diagnostics v. Verinata Health, 

Inc., 805 F.3d 1359, 1368 (Fed. Cir. 2015) (citing 37 C.F.R. § 42.104(b)(5)). 

The use of laser diffraction, which is a measurement technique that is used to 

estimate the size of a particle, is not indicative of a particular type of distribution. 

Ex. 2058 ¶¶ 34-36. Instead, laser diffraction indicates to a POSITA that the diameter 

of a particle is determined from the estimated volume of the particle. Ex. 2015 ¶ 65 

(citing Ex. 1004 ¶ [0039]); Ex. 2058 ¶ 36. As Dr. Wheeler explains, laser diffraction 

measurements characterize how light is diffracted by a particle, and laser diffraction 

devices use one of multiple mathematical equations that make assumptions on 

particle volume to convert the light-characterization data into a particle diameter. 
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Ex. 2058 ¶ 36. However, the size of a particle is agnostic to the actual distribution—

all distributions require particle size measurements.3 Ex. 2015 ¶ 66; Ex. 2058 ¶ 36.  

Moreover, laser diffraction devices are well-known to provide users with 

options for selecting a statistical method for describing the distribution of measured 

particle sizes. See e.g., Ex. 2046; Ex. 2047; Ex. 2052; Ex. 2053; Ex. 2054; Ex. 2055; 

Ex. 2058 ¶¶ 37-39. As Dr. Gido recognizes, certain Laser Diffraction devices can 

generate multiple different particle size distributions, including numbers-based 

distributions, area-based distributions, volume-based distributions, and others. Ex. 

2050, 51:16-52:9. Ishigaki itself provides no indication about which particle 

distribution is used to describe its “D90” values, and therefore a POSITA would not 

 
3 A POSITA would have understood that the particle distribution can be constructed 

or defined using multiple statistical approaches, including a volume-based or 

number-based approach. Ex. 2015 ¶ 67. The number-based distribution is 

constructed by counting the number of particles within each size range such that 

equal weight is given to all of the particles regardless of size, whereas the volume-

based distribution is constructed by measuring the volume of particles within each 

size range such that larger particles contribute more to the distribution, given that 

their volume is greater. Id. Either method of defining a particle distribution requires 

measuring the particles, for example, using a laser diffraction instrument. Id. 
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have understood Ishigaki’s disclosure as satisfying the claimed recitation of 

accumulated particle sizes being less than 40 µm. Ex. 2058 ¶¶40-41. 

There is no dispute that knowing the type of distribution used is critical to 

understanding the particle sizes used in an electrode because a POSITA would have 

recognized that the same set of particles can have very different cumulative-volume, 

cumulative-number, and cumulative-area distributions. Ex. 2015 ¶ 68; Ex. 2058 

¶¶ 42. Dr. Wheeler describes an example in which a single set of particles can be 

described by widely varying numbers-based and volume-based distributions. Id. 

Petitioner’s expert agreed, and testified that the D90 value of a cumulative number 

distribution differs substantially from a Dv90 value for the same particle set. Ex. 

2015 ¶ 68 (citing Ex. 1010 ¶ 83 “Ishigaki’s statement ‘cumulative diameter (D90)’ 

may be alleged to be, by itself, insufficient to establish that the parameter Ishigaki is 

teaching corresponds to Dv90” because “[t]here are multiple ways of ‘accumulating’ 

the particle size distribution” and “[t]hese different accumulation averages do not 

necessarily yield the same number values.”); Ex. 2050, 51:16-52:9; Ex. 2058 ¶ 42.  

Indeed, a POSITA would have understood that the measured Dv90 value will 

always be greater than the D90 value for any continuous non-uniform distribution 

(i.e. for any set of differently-sized particles). Id. ¶ 68; Ex. 2058 ¶ 42. Because 

Ishigaki does not explain what particle size distribution is used to describe its particle 

sizes, and because Petitioner has not provided any other evidence demonstrating the 
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type of distribution used by Ishigaki, Petitioner’s Ground 1 is fatally flawed, and 

does not demonstrate that Ishigaki anticipates claim 1 of the ’118 Patent. Ex. 2058 

¶ 41. 

b. Ishigaki’s D90 value corresponds to a number-based 
distribution 

A POSITA would have understood that Ishigaki’s D90 value corresponds to 

a numbers-based distribution, not a volume-based distribution. Ex. 2058 ¶¶ 43-50. 

Ishigaki provides a discussion of the importance of primary particle sizes and the 

importance of secondary particle sizes for achieving Ishigaki’s goals. Ex. 1004 ¶ 

[0041] (“If the average primary particle diameter exceeds the upper limit, powder 

packing properties may be adversely affected and the specific surface area may be 

reduced, which may increase the possibility of a decrease in battery performance 

such as rate characteristics and output characteristics. If the lower limit is exceeded, 

crystals do not fully develop, which may result in issues such as poor reversibility 

of charging and discharging.”); Ex. 2058 ¶ 44. However, laser diffraction is 

incapable of measuring primary particles that are agglomerated into secondary 

particles as described in Ishigaki. See e.g., Ex. 2018 (“In order to get a clear 

diffraction, it is necessary to have a proper dispersion of the sample. This means that 

each particle should be visible as a single particle in front of the laser, moving 

through either liquid medium or air.”); Ex. 2058 ¶ 45. Therefore, a POSITA would 

have understood that an alternative measurement technique, such as particle size 
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measurement and counting using Scanning Electron Microscope (“SEM”) images 

would have been used to assemble a primary particle size distribution. Ex. 2058 

¶¶ 45-46. Because SEM images are 2-dimensional images that are incapable of 

relaying volume information, the resulting primary particle size distributions would 

be numbers-based distributions based on manual counting of particles at each 

particle size. Ex. 2058 ¶ 46. 

Because Ishigaki discusses the importance of primary particle sizes and 

secondary particle sizes, a POSITA would have understood that all of the particle 

size distributions would be reported using the same statistical approach, so that the 

particle sizes of primary particles and secondary particles can be easily compared, 

even if those particles are measured using different measurement tools. Ex. 2058 

¶¶ 47-48. Thus, because volume-based particle size distributions would have been 

impossible to assemble for the primary particles, a POSITA would have used a 

numbers-based distribution to characterize secondary particles for comparison with 

the primary particle distribution. Ex. 2058 ¶ 48. By extension, Ishigaki’s reported 

D90 value would correspond to a cumulative number (not volume) distribution. Ex. 

2058 ¶¶ 49-50. 
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2. Petitioner fails to show that Ishigaki discloses a two-layer 
electrode structure with a compaction density of greater 
than 3.2 g/cc 

Each of the Challenged Claims of the ’118 Patent also requires, inter alia, a 

first layer and a second layer, wherein a total compaction density of the first layer 

and the second layer is greater than 3.2 g/cc. Ex. 1001, Claims 1, 10, and 19. Ishigaki 

does not teach the claimed compaction density. Ex. 2015 ¶ 78 Ex. 2058 ¶ 51. The 

only time Ishigaki discloses “mixture density” values for two-layer electrode 

structures, Ishigaki only describes a density value of 2.4 g/cc. Ex. 1004 ¶ [0366]; Ex. 

2015 ¶ 86; Ex. 2058 ¶ 52. A density value of 2.4 g/cc is not a compaction density of 

greater than 3.2 g/cc. 

a. Compaction densities of single-layer electrode 
structures do not disclose compaction densities of two-
layer electrode structures 

Ishigaki does not disclose a two-layer electrode structure that has a 

compaction density value of greater than 3.2 g/cc. Ex. 2058 ¶¶ 53-60. Thus, Ishigaki 

cannot anticipate claim 1 of the ’119 Patent. Ex. 1001, 6:20-27 (“To ensure the 

energy density of a lithium-ion battery, it is required that the positive electrode has 

a higher compaction density, the compaction density of the first active material layer 

is greater than 2.8 g/cc, the compaction density of the second active material layer 

is greater than 3.3 g/cc and the compaction density of the all [sic] active material 

layers is greater than 3.2 g/cc.”). 
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To the extent it is argued that Ishigaki discusses a density range with an upper 

limit approaching the theoretical maximum density of an electrode active material 

(see Pet. 16), a POSITA would recognize that Ishigaki provides these density values 

for single-layer electrode structures, and does not provide any discussion of 

compaction density ranges for the disclosed two-layer electrode structure of Ishigaki 

or to two-layer electrode structures generally. Ex. 2058 ¶¶ 53-55. Even Dr. Gido 

admits that, at best, Ishigaki’s density ranges are only applicable to the first layer of 

a two-layer electrode structure. Ex. 2050, 107:5-108:3.  

Regarding “mixture density” values, Ishigaki states: 

The mixture density of the electrode of the present invention is 

characterized as 2.0 g/cm3 or more, and from the viewpoint of 

increasing capacitance density, it is preferably 2.0 g/cm3 or more, and 

particularly preferably 2.5 g/cm3 or more. The upper limit is not 

particularly limited, but since space is required in the positive electrode 

plate to hold the electrolyte in the electrode plate and to supply lithium 

ions, the upper limit is preferably 3.6 g/cm3 or less, more preferably 3.5 

g/cm3 or less, and particularly preferably 3.4 g/cm3 or less. 

The thickness of the positive electrode active material layer is 

usually about 10 to 200 µm. 

Ex. 1004 ¶ [0025] (emphasis added).  

Paragraph [0025] in Ishigaki provides a range of densities for “the positive 

electrode” in which “[t]he thickness of the positive electrode active material layer is 
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usually about 10 to 100 µm.” Id. (emphasis added). In other words, this disclosure 

only refers to a single “positive electrode active material layer.” Id. (emphasis 

added); Ex. 2015 ¶ 81; Ex. 2058 ¶¶ 54-55. This disclosure of Ishigaki does not 

indicate that the positive electrode includes multiple layers, nor does this disclosure 

provide a total density for a two-layer electrode structure. Id. That is, this disclosure 

of Ishigaki is careful to specify that the provided densities apply only to a single 

layer structure with a particular thickness. Id. A POSITA would therefore have 

understood that Ishigaki’s disclosed density range in paragraph [0025] applies only 

to a single-layer electrode structure. Id. 

Further, regarding “electrode density” values, Ishigaki states: 

The electrode density of the positive electrode after pressing has a 

lower limit of normally 2.0 g/cm3 or more, preferably 2.4 g/cm3 or 

more, and particularly preferably 2.6 g/cm3 or more, and an upper limit 

of normally 4.2 g/cm3 or less, preferably 4.0 g/cm3 or less, and 

particularly preferably 3.8 g/cm3 or less. 

Note that the positive electrode active material layer obtained by 

coating and drying is preferably compressed by a roller press or the like 

in order to increase the packing density of the positive electrode active 

material. 

Thus, the positive electrode for lithium rechargeable batteries of the 

present invention can be prepared. 

Ex. 1004 ¶ [0151] (emphasis added).  
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Paragraph [0151] of Ishigaki provides a range of densities for “the positive 

electrode after pressing” in which “the positive electrode active material layer [is] 

obtained by coating and drying [and] is preferably compressed by a roller press.” Id. 

(emphasis added). In other words, this disclosure also only refers to a single 

“positive electrode active material layer.” Id. (emphasis added); Ex. 2058 ¶¶ 53-55. 

This disclosure of Ishigaki does not indicate that the positive electrode of Paragraph 

[0151] includes multiple electrode layers, nor does this disclosure provide a total 

density for multiple electrode layers. Ex. 2015 ¶ 81; Ex. 2058 ¶¶ 54-55. Indeed, this 

disclosure of Ishigaki is careful to specify that the provided densities apply only to 

a single layer electrode structure that is preferably compressed by a roll press. Id. A 

POSITA would therefore interpret this disclosure consistently with Ishigaki’s 

paragraph [0025]: describing a density range applicable to a single-layer electrode 

structure. Id. 

Dr. Gido confirms that Ishigaki’s discussion at paragraphs [0024]-[0025] and 

[0151] (reciting “mixture density” and “electrode density” values, respectively) are 

provided for a “single layer or [] the first layer of 2 layers.” Ex. 2050, 107:2-108:3. 

Ishigaki does not provide any separate discussion of compaction density values for 

a second layer, and so these single-layer density values cannot anticipate “a first 

layer and a second layer, wherein a total compaction density of the first layer and 

the second layer is greater than 3.2 g/cc.” Pet., 15-18; see also e.g., Ex. 1010 ¶¶ 87-
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88 (citing Paragraphs [0025] and [0151] of Ishigaki, which disclose densities of 

single-layer electrode structures).  

As such, nothing in Ishigaki would lead a POSITA to consider the range of 

densities described in paragraphs [0025] and [0151] (described for single-layer 

electrode embodiments) as being applicable to a two-layer electrode structure, and 

neither Petitioner nor Dr. Gido provide any arguments to explain why a POSITA 

would apply single-layer electrode embodiments to a two-layer electrode structure. 

Ex. 2015 ¶¶ 81-84; Ex. 1004 ¶¶ [0025], [0151]; Ex. 2058 ¶¶ 56-60.  

b. Dr. Gido’s Demonstratives are not supported by 
Ishigaki 

Dr. Gido provides Demonstratives (shown below) that suggest that Ishigaki’s 

two-layer electrode structures can include individual layers that exceed the 4.2 g/cc 

maximum disclosed in Ishigaki. The Demonstratives are contrary to Ishigaki’s 

disclosure. Ex. 2058 ¶¶ 61-65. 
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Worse, Dr. Gido admitted during his deposition that his Demonstratives 

include embodiments that are not disclosed by Ishigaki, and include certain 

embodiments that may not be physically possible. Ex. 2050, 112:22-114:4, 115:12-

118:3; Ex. 2058 ¶ 75. Dr. Gido was unable to distinguish between physically 

possible and physically impossible data points on these Demonstratives, thereby 

rendering these illustrations of no value in visualizing Ishigaki’s teachings. Id.  

Moreover, while these demonstratives suggest that Ishigaki discloses density 

ranges to two-layer electrode structures, Ishigaki makes no such disclosure. Indeed, 

a POSITA would not have understood that Ishigaki’s single-layer electrode densities 

would have been applicable to a two-layer electrode structure. Ex. 2015 ¶ 82; Ex. 
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2058 ¶¶ 57, 66-67. For example, a POSITA would have understood that when 

Ishigaki’s second, wet electrode layer is applied to Ishigaki’s first, pre-dried layer, 

the solvent of the second layer re-wets the first layer, causing the two layers to 

partially mix and to change the compaction of the first layer. Id. (citing Ex. 1004 

¶ [0366]); see also Ex. 2019, 51; Ex. 2058 ¶ 57. Dr. Gido did not recognize this 

physical phenomenon occurs when forming multi-layer electrodes. Instead, Dr. Gido 

provided an inaccurate analogy, suggesting that cathode materials are akin multiple 

layers of “paint” wherein a first layer would generate a permanent “skin” that would 

remain after the second layer is coated thereon. Ex. 2050, 23:3-16, 79:9-80:19; Ex. 

208 ¶ 57-58. Dr. Gido’s failure to recognize the physical characteristics of cathode 

materials can be explained by the fact that he has never manufactured a lithium ion 

electrode, and so his testimony should be ignored. Ex. 2050, 29:16-30:3, 30:12-16, 

31:4-17, 35:15-36:11.  

Ishigaki’s examples only discuss one two-layer electrode structure, which has 

a density of 2.4 g/cc, which is below 3.2 g/cc or higher regions in Dr. Gido’s 

Demonstratives. Ex. 1004 ¶ [0366]; Ex. 1010 ¶¶ 90-92, as well as Demonstratives 7 

and 8; Ex. 2058 ¶¶ 71, 74. Ishigaki’s examples make clear that the density of the 

two-layer electrode structure is less than the densities of the single-layer electrode 

structures, which are well below the claimed 3.2 g/cc compaction density. Id. ¶¶ 85-

87 (citing Ex. 1004 ¶¶ [0348]-[0349], [0356]-[0357], [0361]-[0363], [0366]); Ex. 
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2058 ¶¶ 71, 74. A POSITA would have recognized that Ishigaki intentionally uses a 

lower compaction density value for the two-layer electrode structure, which ensures 

that each layer has a different structure. Ex. 2058 ¶¶66-70. 

Thus, contrary to Petitioner’s assertion that “Ishigaki instructs a POSA to 

choose the highest density possible in order to maximize energy capacity,” (Pet., 17) 

Ishigaki never states that two-layer electrode structures would have density values 

above 3.2 g/cc. Ex. 2015 ¶¶ 85-87; Ex. 2058 ¶ 71. Ishigaki’s only mention of a total 

density for a two-layer electrode structure suggests working in the lower density 

ranges provided in Ishigaki; specifically below 2.6 g/cc. Id. ¶ 88; Ex. 2058 ¶ 72. 

Neither Petitioner nor its expert addresses Ishigaki’s examples or provides any 

explanation as to why the only two-layer electrode structure example in Ishigaki is 

(1) at the lower limit of Ishigaki’s disclosed range, (2) lower than all other disclosed 

examples, and (3) well below the claimed 3.2 g/cc compaction density. Id.; Ex. 2058 

¶ 72.  

Even if Petitioner’s assertion were true—that Ishigaki instructs a POSITA to 

choose “the highest density possible,” a POSITA would have recognized that the 

highest density possible is limited by factors beyond the theoretical density of the 

active material, particularly for a two-layer electrode structure. Ex. 2058 ¶ 73. One 

such factor is highly porous secondary particles. Ex. 1004, Claim 5, ¶¶ 26, 29, 30, 

80, 81, 86, 87, 94, 103, 109; Ex. 2058 ¶¶ 68-70. The pores within those secondary 
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particles effectively lower the maximum possible density achieved in a compacted 

electrode below the maximum theoretical density of the electrode active material. 

Ex. 2058 ¶¶ 68-69. Dr. Gido’s demonstratives ignore these limiting factors. 

Two-layer electrode structures add other complexities, as two-layer electrode 

structures may incorporate different structures in each layer. Ex. 2058 ¶ 70; see also 

Ex. 2029. Different structures, such as different active materials, different porosities, 

and/or different mixtures of additives would all result in different densities among 

the first and second layers—again, limiting the maximum possible density to a value 

well-below the maximum theoretical density values recited in Ishigaki’s ranges. Id. 

Dr. Gido’s demonstratives (including Demonstratives 7 and 8 on page 42 of his 

declaration) ignore this distinction, and misleadingly suggest (a) that it is possible to 

achieve a density of 4.4 g/cc based on Ishigaki’s disclosure (despite Ishigaki never 

disclosing a density above 4.2 g/cc), (b) that it is possible to achieve identical 

densities in both layers of a two-layer electrode structure, despite Ishigaki’s teaching 

that each layer should have a different structure, and (c) that it is possible to achieve 

a combined average density of greater than 3.2 g/cc, even though Ishigaki’s only 

disclosure of a two-layer electrode structure has a density of 2.4 g/cc. Ex. 2058 

¶¶ 61-76. Ishigaki’s teaching to achieve a maximum possible compaction density 

cannot be viewed in a vacuum, and must be considered in the context of the other 

structural consideration of the intended electrode structure. Ex. 2058 ¶ 70. Without 
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context of the exact electrode structure to be achieved, a POSITA would interpret 

such a teaching to achieve high densities only through single-layer electrode 

structures, and not through two-layer electrode structures as recited in the claims of 

the ’118 Patent. Id.  

c. Ishigaki’s compaction density ranges maintain space 
to hold electrolyte in a single-layer electrode structure 

Petitioner also asserts that “Ishigaki further explains why the preferred 

boundaries [of the provided density ranges] are what they are,” because Ishigaki 

states that “space is required in the positive electrode plate to hold the electrolyte in 

the electrode plate and to supply lithium ions, the upper limit is preferably 3.6 g/cm3 

or less, more preferably 3.5 g/cm3 or less, and particularly preferably 3.4 g/cm3 or 

less.” Pet., 17 (citing Ex. 1004 ¶ [0025]). But this assertion is a red herring. Ex. 2015 

¶¶ 83-84; Ex. 2058 ¶¶ 77-78. 

A POSITA would have understood that Ishigaki’s discussion of leaving space 

to “hold the electrolyte” is not informative of the density of a two-layer cathode 

structure. Ex. 2058 ¶ 77. The compaction density values provided in Ishigaki would 

have left adequate space “to hold the electrolyte” in a single layer based on the 

particle size distribution, active material densities, and additive concentration. Ex. 

2015 ¶ 84 (citing Ex. 1004 ¶ [0025]); Ex. 2058 ¶ 77. However, this reasoning does 

not suggest that two-layer electrodes necessarily have the same density values. 

Indeed, two-layer electrode structures may vary the space for holding the electrolyte 
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in each layer to provide different ion movement characteristics therein. Ex. 2058 

¶ 77. This is an added variable of two-layer electrode construction, and Petitioner 

does not explain or provide evidence as to why Ishigaki’s disclosed compaction 

density values for single-layer electrode structures would have been suitable for 

providing space within each layer of a two-layer electrode structure. Ex. 2015 ¶¶ 83-

84; Ex. 2058 ¶ 77.  

Thus, Petitioner has failed to show that Ishigaki discloses a compaction 

density value greater than 3.2 g/cc for all electrode layers in the two-layer electrode 

structure. Id. ¶ 89; Ex. 2058 ¶ 78. 

3.  Claims 2-9, 11-18, and 20 are not unpatentable 

Claims 2-9, 11-18, and 20 are not unpatentable for at least the same reasons 

as discussed above with respect to independent claims 1, 10, and 19.  

a. Claims 5 and 14 

Moreover, Ishigaki does not disclose claims 5 and 14. As pointed out in 

reference to the independent claims, Ishigaki does not disclose a range of density 

values for a two-layer electrode structure. Ex. 2058 ¶ 80. Dr. Gido agreed that the 

density ranges in Ishigaki are disclosed for a single-layer electrode structure or the 

first layer of a two-layer electrode structure. Ex. 2050, 107:2-4 (when asked if 

paragraph [0025] of Ishigaki discusses multiple layers, Dr. Gido stated, “It is talking 

about a layer.”); Ex. 2050, 107:5-108:3 (when asked if paragraph 151 of Ishigaki 
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discusses a single layer, Dr. Gido stated “Yes. And well in reading this, when I read 

it and also a POSA when they would read it, would understand that this is either a 

single layer or it is the first layer of 2 layers, because further on down they put the 

second layer on, so either.”). Ishigaki only discloses one compaction density value 

for a two-layer electrode structure: Ishigaki’s Example 2 has a combined density of 

2.4 g/cc. Ex. 1004 ¶ [0366]. Thus, contrary to Petitioner’s assertions, Ishigaki does 

not “lead[] to a range of combinations for the individual densities of layers 1 and 2,” 

(Ex. 1010 ¶ 121) and by extension, cannot anticipate “a compaction density of the 

first layer is greater than 2.8 g/cc, and a compaction density of the second layer is 

greater than 3.3 g/cc.” as recited in claims 5 and 14. Ex. 2058 ¶ 80. 

b. Claims 6, 15, and 20 

With respect to claims 6, 15, and 20, which recite “wherein the first layer has 

a lower compaction density than the second layer,” Petitioner points to Ishigaki’s 

discussion of bulk densities of Ishigaki’s active materials that can be mixed into 

electrode layers. Pet., 23. However, the bulk density of an active material is merely 

a manner of comparing characteristics of different electrode active material powders 

– but it does not inform how much a complete electrode is ultimately compacted. 

Ex. 2058 ¶ 81.  

Petitioner also relies on additional Demonstratives (Demonstratives 11 and 

12, at Pet., 24) created by Dr. Gido to suggest that Ishigaki’s disclosed compaction 
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density ranges would anticipate these dependent claims. Ex. 2058 ¶ 82. However, 

like Dr. Gido’s prior Demonstratives, these show compaction densities not disclosed 

by Ishigaki (e.g., compaction densities above 4.2 g/cc). Id. And more generally, Dr. 

Gido’s mathematical calculations do not demonstrate that Ishigaki discloses an 

embodiment in which the Layer 1 electrode density is lower than the Layer 2 

electrode density, nor does Dr. Gido explain whether such a combination would be 

physically possible based on Ishigaki’s disclosure. Id. Accordingly, Petitioner has 

not demonstrated that claims 6, 15, and 20 are anticipated by Ishigaki. 

B. Ground 2: Ishigaki and Kim do not render obvious claims 1-20 

Petitioner relies on the disclosure of Ishigaki for all elements of independent 

claims 1, 10, and 19, except for elements [1.5], [10.5], and [19.5], which recite, 

wherein a total compaction density of the first layer and the second layer is greater 

than 3.2 g/cc, for which Petitioner allegedly relies on the disclosure of Kim. Pet., 27-

31; see also Ex. 1010 ¶¶ 216-220; Ex. 2058 ¶¶ 83-86. However, Kim fails to make 

up for the shortcomings of Ishigaki outlined above. In addition, Ishigaki and Kim 

fail for at least the following reasons. 

1. Kim does not disclose or teach multi-layer electrodes 

Kim describes a “composite cathode active material” consisting of a mixture 

of large diameter and small diameter active materials. Ex. 1009 ¶ [0024]. Such a 

mixture “in a specific particle diameter ratio and in a specific weight ratio may 
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improve volume density, and thus leading to further increased electrical capacity of 

a lithium battery.” Id. ¶ [0035]. Kim never mentions multi-layer electrode structures 

and therefore necessarily fails to disclose a two-layer electrode structure (including 

choosing material for each layer and compaction densities for each layer). Ex. 2058 

¶¶ 87-88. Dr. Gido acknowledges this, explaining that Kim is directed to a composite 

cathode active material for use in “a single active material layer.” Ex. 1010 ¶ 65; see 

also Ex. 1009, Abstract. As such, the teachings of Kim fail to address the 

shortcomings of Ishigaki identified above.  

2. Kim does not teach the density of an electrode layer 

Petitioner argues that “Kim teaches a cathode layer density of 3.31 g/cc or 

greater, and of 3.4 to 4.0 g/cc.” Pet., 28. Not true. Ex. 2058 ¶¶ 89-98. 

Kim discloses a “press density” of a composite cathode active material. Kim 

defines “press density” as “an apparent press density when the composite cathode 

active material powder is pressed at a pressure of 2.5 ton/cm2.” Ex. 1009 ¶ [0037]. 

As the Board recognized, press density is not a compaction density of a complete 

electrode layer. Paper 11, 52-53; see also Ex. 2058 ¶¶ 89-92. Even though Kim 

separately describes that a process of manufacturing a cathode includes mixing the 

composite cathode active material with additives and pressing into sheet form, Kim 

does not specify a compaction density (or even a compaction pressure): 

The slurry was coated on an aluminum (Al) current collector using a 

doctor blade, to a thickness of about 200 μm. The coated slurry was 
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dried at room temperature, and then dried again under a vacuum at 

about 110° C., thereby preparing a cathode plate. The cathode plate was 

pressed into a sheet form using a roll press. 

Ex. 1009 ¶ 80; Ex. 2015 ¶¶ 96, 100-106; Ex. 2058 ¶ 90.  

Kim never describes a compaction density value of a complete electrode. Even 

Kim’s discussion of disassembled complete batteries only discloses measuring the 

press density after “the cathode active material was extracted therefrom.” Ex. 1009 

¶ [0094] (“after disassembling each of the charged coin cells, the cathode active 

material was extracted therefrom, and then analyzed using a differential scanning 

calorimeter (DSC). The analysis results are shown in Table 1 and FIG. 1.”). Table 1 

includes press density values. See Ex. 1009 ¶¶ [0036] (Kim describing that “a press 

density of the composite cathode active material may be about 3.31 g/cm3 or 

greater”); [0040] (Kim describing that “the composite cathode active material, a 

conducting agent, a binder, and a solvent are mixed to prepare the cathode active 

material composition.”); Ex. 2015 ¶¶ 101-106. Petitioner’s own expert, Dr. Gido, 

undercuts the reliance on “press density” as he explains that “compaction density” 

should be interpreted to refer to the total compaction density of an electrode, 

including all components thereof. Ex. 1010 ¶ 68 (compaction density refers “to the 

density of the electrode active material layer (including all components of this layer: 

active material powder, binder polymer and conductive additive).”); see also Ex. 

2050, 122:1-5, 124:5-125:18, 128:2-9, 128:19-129:9, 131:4-21; Ex. 2058 ¶ 19. Dr. 
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Gido confirms that these materials can structurally change during compaction, 

including “deformation of the binder material, rearrangement and change to the 

packing of particles, and reduction in void volume, i.e., porosity, of the material.” 

Id.  

Press density values (alternatively referred to in Kim as “volume density of 

the composite cathode active material”) of the active material alone are not 

indicative of a compaction density of entire electrode composition, which may 

include additives such as binders and conductors. Ex. 1009 ¶ [0036]; Ex. 2050, 

128:2-9, 128:19-129:9, 131:4-21; Ex. 2058 ¶ 19. These binders and conductors have 

much lower densities—1.8g/cc—and so mixing these additives with an active 

material will cause the resulting mixture to have a density that is much lower than 

the active material alone, even after compression. Ex. 2050, 128:2-9, 128:19-129:9, 

131:4-21; Ex. 1010 ¶ 85. As such, the press density of the active material alone 

would be much different than the compaction density of entire electrode 

composition. Ex. 2058 ¶ 89. 

A POSITA would have understood that creating a complete electrode (e.g., 

cathode) would have required mixing binder and conductor material with the active 

material before compaction, such that Kim’s press densities are not informative of 

electrode compaction densities. Id. Moreover, a POSITA would have recognized 

that Kim’s 2.5 ton/cm2 pressure used to test press density would have created a low-
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porosity material unsuitable for use in a complete cathode. Id. ¶¶ 90-91. Without 

explicit guidance in Kim, a POSITA would have sought to test various levels of 

porosity (and by consequence, various lower density values) in the complete 

electrode based on desired discharge performance. Id. ¶¶ 93-97. Kim never explains 

what electrode compaction density was used in a complete electrode, nor provides 

any suggestion about compaction densities usable for complete electrodes. The 

Petition incorrectly assumes that Kim teaches an overall compaction density of an 

electrode, and does not explain how Kim’s disclosure would teach a POSITA to 

provide an electrode including binder and conductor, that has a density greater than 

3.2 g/cc. Id.  

3. Petitioner does not show that a POSITA would have been 
motivated to combine Ishigaki and Kim 

Petitioner’s proposed motivation to combine Ishigaki and Kim stands on 

unstable foundation. Petitioner asserts that “Kim’s compaction density ranges are 

compatible with the teachings of Ishigaki, and encourage a POSA to pursue 

compaction densities towards the higher values of the range taught by Ishigaki.” Pet., 

29; Ex. 2015 ¶¶ 95-96. Contrary to Petitioner’s assertions, Kim discusses neither 

two-layer electrode structures nor compaction densities of electrodes at all. Ex. 2058 

¶¶ 99-101. Accordingly, Ground 2 of the Petition must fail. 

As discussed with respect to Ground 1, Ishigaki teaches that two-layer 

electrode structures are provided with lower densities as compared with single-layer 
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electrode structures for the electrodes discussed therein (below 3.2 g/cc). Section 

VI.A.2, supra; see also Ex. 2015 ¶¶ 87-88, 95, 97-98; Ex. 2058 ¶ 100. Indeed, and 

fatal to Petitioner’s case, Ishigaki’s only disclosure of compaction density values for 

two-layer electrode structures has a density of 2.4 g/cc (below the density values 

provided for single-layer electrode structures). Ex. 1004 ¶¶ [0348]-[0349], [0356]-

[0357], [0361]-[0363], [0366]; Ex. 2058 ¶ 100.  

What’s more, Ishigaki teaches that densities well below 3.2 g/cc are sufficient 

to meet Ishigaki’s objectives. Ex. 2015 ¶ 97 (citing Ex. 1004 ¶¶ [0382]-[0383]); Ex. 

2058 ¶¶ 102-104; see also R.J. Reynolds Vapor Co. v. Fontem Holdings 1 B.V., 

IPR2016-01692, Paper 45 (P.T.A.B. Mar. 2, 2018) (finding no motivation to 

combine where the prior art already disclosed a reliable solution); BMW of North 

America, LLC v. Carrum Techs., LLC, IPR2019-00902, Paper 10 (P.T.A.B. Oct. 18, 

2019).  

Given that Kim does not discuss two-layer electrode structures, or electrode 

compaction density values at all, Kim does not provide any insight into what 

compaction density values would, or even could, have been usable with Ishigaki’s 

two-layer electrode structure. Ex. 2058 ¶ 204. As such, Petitioner has no basis to 

combine these two references. 

Therefore, a POSITA would have understood that the density values discussed 

in Kim are only relevant to the composite cathode active material discussed in Kim, 
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which encompasses multiple active materials having different particle size 

distributions in a single-layer. Ex. 2015 ¶ 109; Ex. 2058 ¶ 105.4 The total compaction 

density of a complete electrode (such as a mixture of active materials as is the case 

in Kim) will be different from the total compaction density of multiple layers within 

a two-layer electrode structure (as is the case in Ishigaki). Id. (citing Ex. 1009 

¶¶ [0006], [0035]); see also Ex. 1010 ¶ 65, see also Ex. 2040; see also Ex. 2058 

¶ 105. As such, Kim’s densities would not have been applicable to Ishigaki’s two-

layer electrode structure. Id. ¶¶ 109-112.  

Lastly, Kim and Ishigaki are directed to different problems. Ishigaki focuses 

on including recesses in a cathode to prevent short circuits. While Ishigaki explains 

that this geometry is usable with two-layer electrode structures, Ishigaki does not 

 
4 A POSITA would have understood that electrode composition and active 

material particle size impact the density of an electrode layer. Ex. 2015 ¶¶ 112, 119-

121. That is, the active material composition limits the theoretical maximum 

compaction density, and the active material particle size limits the porosity (e.g., 

smaller particles can fit in the gaps or interstitial spaces between the larger particles, 

thus decreasing the porosity and increasing possible compaction density). Ex. 2015 

¶ 112.  
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explain what compaction density values are usable with two-layer electrode 

structures. That is not the focus of Ishigaki.  

In contrast, Kim aims to maximize energy density by mixing two different 

active materials into an otherwise homogenous positive electrode used in a single 

layer. Ex. 2015 ¶ 127 (citing Ex. 1009 ¶ [0006]); Ex. 2058 ¶ 104. Kim does not 

address whether different compaction densities of an electrode composition would 

yield different performance. Worse, Kim does not disclose electrode composition 

compaction density values at all.  

Therefore, neither Ishigaki nor Kim was concerned with the specific 

performance of two-layer electrode structures, and so neither reference includes 

adequate information that would have led a POSITA to create a two-layer electrode 

structure, let alone a two-layer electrode structure having a compaction density 

greater than 3.2 g/cc. Therefore, Petitioner has failed to show that the combination 

discloses a two-layer electrode structure having a compaction density greater than 

3.2 g/cc or would have motivated a POSITA to pursue compaction densities above 

3.2 g/cc. Ex. 2015 ¶ 124; Ex. 2058 ¶ 106. 

4. The ’118 Patent’s claimed density ranges are critical 

The ’118 Patent describes a two-layer electrode structure that can improve 

safety by avoiding internal short circuits of the lithium-ion battery caused by external 

forces puncturing the battery. Ex. 1001, 1:45-49; Ex. 2058 ¶ 108. The ’118 Patent 
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also explains that its specific electrode compaction densities, including a total 

compaction density of the first layer and the second layer is greater than 3.2 g/cc, 

ensures, and is required to achieve, the desired energy density of a lithium-ion 

battery. Id. 6:4-27; Ex. 2058 ¶ 108. 

Specifically, the ’118 Patent states: 

Since the positive electrode active material of the first active material 

layer has a small particle size, the compaction density thereof will be 

relatively low. Therefore, in order to achieve a high energy density of 

the lithium-ion battery, the thickness of the second active material layer 

needs to be increased, and the thickness of the second active material 

layer is increased, e.g., to 30 μm or more. The thicker the second active 

material layer, the higher the energy density of the lithium-ion battery. 

… 

To ensure the energy density of a lithium-ion battery, it is required that 

the positive electrode has a higher compaction density, the compaction 

density of the first active material layer is greater than 2.8 g/cc, the 

compaction density of the second active material layer is greater than 

3.3 g/cc and the compaction density of the all [sic] active material 

layers is greater than 3.2 g/cc. 

Id.; see also Ex. 2015 ¶¶ 122, 130-131.  

With respect to the combination of Ishigaki and Kim (and similarly the 

combinations of Wang and Saka and Wang and Li), neither Petitioner nor its expert 

explains that a POSITA would have known of the unexpected benefits discovered 

by the inventors of the ’118 Patent to seek out a two-layer electrode structure having 
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a density greater than 3.2 g/cc based on the disclosures of Ishigaki, Kim, or 

otherwise. Ex. 2015 ¶¶ 123, 132; Ex. 2058 ¶ 107-114. Indeed, Ishigaki never 

mentions a compaction density value greater than 3.2 g/cc for a two-layer electrode 

structure. Id. ¶¶ 132-133. As discussed above, Kim focuses on comparing density 

characteristics of composite active materials and does not discuss two-layer 

electrode structures or electrode compaction densities.  

Thus, Ishigaki and Kim fails to render obvious the claimed density ranges, 

and because Ishigaki’s disclosure is directed to a completely different problem (too 

many recesses), Ishigaki’s disclosure would not lead a POSITA to the ’118 Patent’s 

critical range of density values for a two-layer electrode structure, and instead 

teaches away from using values higher than 2.6 g/cc. Id. ¶ 139; Ex. 2058 ¶ 110-111. 

5. Claims 2-9, 11-18, and 20 are not unpatentable 

Claims 2-9, 11-18, and 20 are not unpatentable for at least the same reasons 

as discussed above with respect to independent claims 1, 10, and 19. Ex. 2058 ¶ 115. 

a. Claims 5 and 14 

As discussed above, Kim does not discuss a two-layer electrode structure, nor 

does Kim discuss electrode compaction densities at all. Ex. 2058 ¶¶ 115-116. As 

discussed above, a POSITA would not interpret Kim’s electrode active material 

press densities as being compaction densities. Accordingly, a POSITA reviewing 

Kim and Ishigaki would not have determined that Kim suggests “a compaction 
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density of the first layer is greater than 2.8 g/cc, and a compaction density of the 

second layer is greater than 3.3 g/cc.” as recited in claims 5 and 14. 

Moreover, as discussed above, the claimed density values are critical, 

including the overall “compaction density of the all [sic] active material layers is 

greater than 3.2 g/cc” and the recited “compaction density of the first active material 

layer is greater than 2.8 g/cc, [and] the compaction density of the second active 

material layer is greater than 3.3 g/cc.” Ex. 1001, 6:20-27; Ex. 2058 ¶ 117. These 

values “ensure the energy density of a lithium-ion battery” remains high, while 

satisfying the ’118 Patent’s discussion that the described two-layer electrode 

structure improves safety by avoiding internal short circuits caused by external 

forces puncturing the battery. Id. 3:21-30, 6:20-27. These density values are critical 

to ensuring appropriate energy density, since “the positive electrode active material 

of the first active material layer has a small particle size, the compaction density 

thereof will be relatively low.” Id., 6:4-27. Neither Petitioner nor Dr. Gido explains 

that a POSITA would have known of the unexpected benefits discussed in the ’118 

Patent for a two-layer electrode structure satisfying claims 5 and 14 based on 

Ishigaki or Kim. Therefore, these references fail to render obvious the claimed 

ranges in dependent claims 5 and 14.  
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b. Claims 6, 15, and 20 

Petitioner relies entirely on the disclosure of Ishigaki as allegedly teaching 

these the limitations of these claims. For at least those reasons discussed in reference 

to Ground 1, Ishigaki and Kim, do not suggest “wherein the first layer has a lower 

compaction density than the second layer.” See Ex. 2058 ¶¶ 115, 118. 

C. Ground 3: Wang and Saka do not render obvious claims 1-20 

Petitioner fails to establish that Wang in view of Saka teaches each limitation 

of the independent claims, or that a POSITA would be motivated to combine those 

references. Ex. 2015 ¶ 141; Ex. 2058 ¶¶ 119-120. 

1. Petitioner fails to show why a POSITA would have had a 
“desired density in mind” greater than 3.2 g/cc when 
combining Wang and Saka 

Petitioner relies on the disclosure of Wang for all elements of independent 

claims 1, 10, and 19, except for elements [1.5], [10.5], and [19.5], which recite, 

“wherein a total compaction density of the first layer and the second layer is greater 

than 3.2 g/cc,” for which Petitioner relies on the disclosure of Saka. Pet., 43-46. 

Absent actual disclosure, Petitioner leans heavily on silence—the fact that Wang 

“does not provide values for the density that results from that compression” (Pet., 

36) and argues that “Wang assumes the reader already has a desired density in mind.” 

Pet., 43-44 (citing Ex. 1010 ¶ 276) (emphasis added). However, a POSITA would 

have recognized that Wang’s disclosure is comprehensive and Wang’s porosity 

targets are informative of electrode densities, such that a POSITA need not have a 



IPR2025-00524 
U.S. Patent No. 12,015,118 

41 

density “in mind” to understand Wang’s disclosure. Ex. 2058 ¶ 121. Wang reaches 

these porosity targets by calendering “at least one of the first porous layer 210 and 

the second porous layer 220 … to increase the density of and decrease the porosity 

of the first porous layer 210 and/or the second porous layer 220.” Ex. 1005 ¶ [0058]; 

Ex. 2015 ¶ 143. In other words, Wang discusses density and “compression steps” as 

a way of describing how to achieve an electrode structure satisfying the target 

porosity values. Ex. 2015 ¶ 143 (citing Ex. 1005 ¶¶ [0058], [0067], [0073], [0092]); 

Ex. 2058 ¶¶ 121-122. Wang’s discussion of “compression steps” does not suggest 

that higher density/lower porosity would be desirable, and so nothing in Wang would 

have led a POSITA to seek out a “desired density” that is greater than 3.2 g/cc. Id. 

Petitioner’s assertion that the lack of numerical density values in Wang would 

motivate a POSITA “to look to another reference, such as Saka, for numerical 

values,” is misguided. Pet., 37; Ex. 2015 ¶ 145. A POSITA would not need a density 

“in mind” to implement Wang’s disclosed porosity target, and a POSITA would 

have recognized that Wang’s disclosure suggests that higher porosity/lower density 

values are desirable for increased rate performance. Ex. 2058 ¶¶ 121-123, 134 

Even if a POSITA reviewing Wang had a “desired density in mind,” that 

density is defined by Wang’s porosity values, active material selection, particle size 

selection, binder selection, conductor selection, and other characteristics of the 

specific electrode materials described in Wang—not based on disclosure in a 
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separate reference. Ex. 2015 ¶¶ 148-151; Ex. 2058 ¶ 121. Wang acknowledges this 

by stating “the cathode electrodes have graded properties, such as, porosity, 

conductivity, particle size, and combinations thereof that vary throughout the 

cathode electrode structure,” and “it is desirable to modify the properties of the 

cathode electrode through the inclusion of additives such as conductive additives 

and/or binding agents … the graded properties of the cathode electrode may be 

further modified during the manufacturing process through the use of such 

techniques as calendaring, annealing, and various drying processes.” Ex. 1005 

¶ [0035]; see also e.g., Ex. 1005 ¶¶ [0051] (Wang describing that particle size 

impacts density), [0058] (Wang describing that porosity impacts density), [0086] 

(Wang describing that particle shape impacts density); see also Ex. 2058 ¶ 121.  

a. A POSITA would not look beyond Wang for a 
“desired density” 

As discussed above, a POSITA would not need to have a “desired density in 

mind” when reviewing Wang’s discussion of porosity targets. That is, a POSITA 

would not have “look[ed] to another reference, such as Saka, for numerical values 

of a desired cathode density.” Ex. 2058 ¶¶ 124-130. A POSITA would have 

recognized that implementing high density values disclosed in other references 

would teach away from Wang’s disclosure of increasing porosity in a graded 

electrode. Ex. 2015 ¶¶ 152-155.  
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Wang discloses a list of available active materials and additives that can be 

used in an electrode structure constructed according to Wang’s disclosure (Ex. 1005 

¶¶ [0043], [0051]-[0053]), but Petitioner does not discuss how these active materials 

and additives would impact the maximum density values that a POSITA could “have 

in mind” for Wang, nor whether a density of greater than 3.2 g/cc would be 

achievable in light of Wang’s disclosed porosity values. Ex. 2015 ¶¶ 152-153; Ex. 

2058 ¶¶ 124-126.  

Moreover, Wang suggests higher porosity, which translates to lower density 

values, relative to solid films formed of the same material. Ex. 1005 ¶ [0056] (“In 

one embodiment, the first porosity is between about 40% and about 70% as 

compared to a solid film formed from the same material and the second porosity is 

between about 20% and about 40% as compared to a solid film formed from the 

same material.”); Ex. 2015 ¶¶ 154-155; Ex. 208 ¶¶ 127-130. Yet Petitioner does not 

discuss Wang’s porosity requirements and how those porosity values impact the 

maximum density values that a POSITA could “have in mind” while achieving 

Wang’s targeted porosity. Therefore, Petitioner’s analysis falls short. Ex. 2015 

¶¶ 154-156. 

b. Compaction densities of greater than 3.2 g/cc as 
claimed are critical 

Where a prior art reference discloses an overlapping range, “evidence of 

teaching away, unexpected results or criticality, or other pertinent objective indicia” 



IPR2025-00524 
U.S. Patent No. 12,015,118 

44 

overcomes an obviousness challenge based on the overlapping range. Belcher 

Pharm., LLC v. Hospira, Inc., 11 F.4th 1345, 1353 (Fed. Cir. 2021) (quoting E.I. 

DuPont de Nemours & Co. v. Synvina C.V., 904 F.3d 996, 1008 (Fed. Cir. 2018 

(internal quotes omitted)). Here, as explained above in Section VI.B.4, the ’118 

Patent explains that the claimed compaction density is critical: a compaction density 

value greater than 3.2 g/cc for the first layer and the second layer, ensures, and is 

required to achieve, the desired energy density of a lithium-ion battery. Ex. 2058 

¶ 133. 

By contrast, Saka teaches that superior battery performance was achieved with 

a density of 2.8 g/cc. and Saka demonstrates that its measured battery performance 

decreased when density values reached 3.0 g/cc. Ex. 1006 ¶ [0179]; Ex. 2015 ¶ 162, 

Paper 11, 73; Ex. 2058 ¶ 131-133, 135-138. Saka attributes this decrease in 

performance of high-density batteries (having density values of 3.0 g/cc) to the 

collapse of pores during pressing, which resulted in “the pore size of the positive 

electrode mixture layer [being] small.” Id.; Ex. 2058 ¶ 138 Therefore, Saka teaches 

using a density no greater than 2.8 g/cc when implementing an electrode with a 

desired pore size, and a POSITA reading Saka would have expected worse 

performance due to pore collapse with density values higher than 3.0 g/cc. Id. This 

further demonstrates a fatal conclusion in Petitioner’s arguments: the Petition 

provides no justification for why a POSITA would believe that higher electrode 
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density is always desirable above all other characteristics, and Saka confirms that 

batteries with higher densities can have worse performance than batteries with lower 

densities. Ex. 2058 ¶ 138-139. 

2. Petitioner fails to show that a POSITA would have 
combined Wang with Saka 

Neither Petitioner nor its expert have explained why Saka’s density range 

would be relevant to Wang’s disclosed porosity values. Ex. 2015 ¶ 157; Ex. 2058 

¶ 140. Contrary to Petitioner’s assertion, “common sense” alone would not have 

been sufficient to lead a POSITA to pursue compaction density values above 3.2 

g/cc for a two-layer electrode based on the disclosure of Wang and Saka.  

a. Wang and Saka focus on different cathode 
compositions 

Because Wang’s disclosure provides a discussion of electrode active materials 

and additive materials, a range of particle sizes for the electrode active material, and 

a range of porosity values for electrode structures, a POSITA need not look beyond 

Wang for information about electrode layers. Ex. 2015 ¶ 158 (citing Ex. 1005 

¶¶ [0051], [0056]-[0057], [0081]-[0083]); Ex. 2058 ¶ 141-142. A POSITA would 

have understood that density values are not interchangeable among references 

teaching different electrode compositions and structures. Ex. 2015 ¶¶ 45, 95, 163-

164; Ex. 2058 ¶ 142. Even Dr. Gido agreed that density values are case specific—a 

POSITA cannot know usable compaction densities for a particular electrode mixture 
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without specific knowledge of at least the active material type, active material 

particle distribution, additive concentration, and intended use of the electrode. Ex. 

2050, 134:17-135:8, 136:7-137:10. Given the highly case-specific nature of 

electrode compositions, a POSITA cannot supplant the teachings of desired density 

and porosity values for one reference with that of another, absent some highly 

specific teaching supporting the substitution. Such a substitution is not warranted 

here. Ex. 2058 ¶ 142. 

Whereas Wang discusses optimal porosity values for gradient cathodes that 

provide benefits such as facilitating ion transport through the electrode structure, 

Saka focuses on improving packing of cathodes a “mixture layer” that includes a 

composite of “LPF 1 and NMC 2.” Ex. 1006 ¶ [0056]; see also Pet. 44 (citing Ex. 

1006 ¶ [0051]). Thus, Saka’s density values are relevant only to the disclosed 

compositions of cathodes discussed therein and a POSITA would have recognized 

that these density values are not relevant to Wang’s disclosure. Ex. 2058 ¶ 142. As 

discussed supra in Section VI.B.1 with respect to Kim, because composition and 

particle size directly impact density, the compaction of an electrode layer formed 

from a mixture of two different active materials will be different from the 

compaction of a single active material. Ex. 1005 ¶ [0053]; Ex. 2015 ¶ 160. Neither 

Petitioner nor its expert provides any analysis or evidence that demonstrates that the 

density values provided in Saka for composite electrode mixture 12 would have been 
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compatible with Wang’s porosity values. Ex. 2015 ¶ 160. Simply assuming that a 

POSITA would cherry-pick density values from Saka to use with Wang is contrary 

to the actual understanding of a POSITA. 

Saka does not discuss gradient electrode structures, nor does Saka mention 

porosity at all. Thus, a POSITA would not have known whether Saka’s density 

values—specifically those compaction density values above 3.2 g/cc—would been 

consistent with Wang’s porosity targets. Ex. 2015 ¶ 157; Ex. 2058 ¶ 142. Therefore, 

Petitioner does not and cannot provide support for its conclusion that a POSITA 

“would have been motivated to supplement Wang’s teaching by combining Saka’s 

range of the compaction density with the properties of the active material in Wang’s 

cathode structure.” Pet., 46 (citing Ex. 1010 ¶ 282).  

In sum, a POSITA would not have looked beyond Wang for an optimal 

density value, and would have understood that density values discussed in Saka, 

which focuses on improving the packing of specific cathode compositions, would 

not have been relevant to Wang’s disclosure. Ex. 2058 ¶ 142. Wang’s porosity value 

ranges restrict the possible density values that provide Wang’s beneficial ion 

transportation characteristics, and Petitioner has not explained that Saka’s density 

values would be achievable using Wang’s electrode manufacturing method. Id. 

¶¶ 152, 158-159; see also Pet., 37.  
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b. Common sense alone would not lead a POSITA to 
higher compaction densities based on Wang and Saka 

Wang and Saka do not teach a two-layer electrode structure with a compaction 

density of greater than 3.2 g/cc. Thus, Dr. Gido (and Petitioner) argues that “common 

sense dictates choosing the highest compaction density that is workable for a given 

application.” Ex. 1010 ¶ 281; Ex. 2015 ¶ 161. However, common sense alone cannot 

provide a reason to provide a missing limitation. Arendi S.A.R.L. v. Apple Inc., 832 

F.3d 1355, 1362 (Fed. Cir. 2016) (“[R]eferences to ‘common sense’—whether to 

supply a motivation to combine or a missing limitation—cannot be used as a 

wholesale substitute for reasoned analysis and evidentiary support, especially when 

dealing with a limitation missing from the prior art references specified.”).  

Moreover, common sense does not cut in Petitioner’s favor. As mentioned 

above in Section VI.B.4., because the claimed compaction density of greater than 

3.2 g/cc is critical and because neither Wang nor Saka provides any reason to 

implement compaction density values greater than 3.2 g/cc, a POSITA reviewing 

these references would not seek to select any density values greater than 3.0 g/cc – 

the highest density value of Saka’s examples (even if Saka’s density values were 

achievable with Wang’s porosity targets). Ex. 2058 ¶¶ 143-144. 

Dr. Gido recognizes that the “highest compaction density” is still limited by 

what “is workable for a given application.” Ex. 1010 ¶ 399. Here, Saka indicates that 

performance degrades above 3.0 g/cc, and neither Wang nor Saka provide any 
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suggestion that higher densities would be “workable” by combining these 

references. Saka points out that lower compaction densities (inherently having 

higher porosities) are “workable,” given Wang’s discussion of increased porosity 

values. Id.; Ex. 2058 ¶¶ 144-147. 

Dr. Gido’s reliance on Kim’s indication that “densities less than 3.31 g/cc 

‘may be too small to obtain a high electrical capacity’” does nothing to clarify the 

understanding of a POSITA. Ex. 1010 ¶ 281 (citing Ex. 1009 ¶ [0036]); Ex. 2015 

¶ 161. Kim’s statement is irrelevant, at least because it does not discuss the 

compaction density of electrode layers) and because all of Saka’s disclosed 

examples have density values of 3.0 g/cc or less. Ex. 2015 ¶ 161 (citing Ex. 1006, 

FIGS. 7, 8, 10, 11); Ex. 2058 ¶ 143. 

A POSITA would have understood that compaction densities (and/or 

porosities) of electrode materials are impacted by density and other characteristics 

of the mixture, such as interactions between the various materials in an electrode 

(e.g., between the multiple active materials discussed in Saka), how the various 

particles “fit” into the interstices of one another (i.e., how a smaller particle fills the 

space between adjacent larger particles) and whether the resulting mixture leaves 

sufficient space for lithium ion movement. Ex. 2015 ¶ 164; Ex. 2058 ¶ 144. More 

generally, a POSITA would have understood that electrode density values are chosen 

based on the desired application of the resulting electrode. Dr. Gido agreed. Ex. 
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2050, 15:8-20, 134:17-135:8, 136:7-137:10; Ex. 2058 ¶ 145. Thus, workable density 

values are specific to the materials used in a particular electrode, and a POSITA 

would not have been motivated to look at density values that are described for use 

with other electrode structures having different material compositions. Ex. 2015 

¶ 165; Ex. 2058 ¶¶ 145-147.  

Thus, Petitioner fails to show that a POSITA would have combined Wang 

with Saka. Ex. 2015 ¶ 165. 

3. Claims 2-9, 11-18, and 20 are not unpatentable 

Claims 2-9, 11-18, and 20 are not unpatentable for at least the same reasons 

as discussed above with respect to independent claims 1, 10, and 19. Ex. 2058 ¶ 148. 

a. Claims 5 and 14 

Petitioner admits that “Wang may not explicitly teach the numeric values of 

the compaction densities for the two layers,” and so Petitioner relies on Saka for 

claims 5 and 14. Pet., 49. However, Petitioner only relies on Saka’s examples as 

allegedly teaching a first layer compaction density greater than 2.8 g/cc. Pet., 51-52. 

Not only do these examples disclose total compaction densities of 3.0 g/cc or less, 

but as discussed herein, the density of any single layer in the examples is irrelevant 

to a two-layer electrode having a total compaction density of greater than 3.2 g/cc. 

Ex. 2058 ¶ 149. Nothing in Saka suggests that those examples would be modified to 

increase the overall density of the combined layers to provide a density of the first 
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layer and the second layer is at least 3.2 g/cc. Id. Petitioner’s reference to the density 

values of a single layer in these examples is insufficient to support an obviousness 

rejection of these claims. 

As discussed in reference to Ground 2, the density values recited in dependent 

claims 5 and 14 are critical and provide unexpected benefits for the performance of 

a two-layer electrode. See supra, at VI.B.5.a; Ex. 2058 ¶ 150. Accordingly, these 

references fail to render obvious the claimed ranges in dependent claims 5 and 14. 

D. Ground 4: Wang and Li do not render obvious claims 1-20 

Petitioner fails to establish that Wang in view of Li teaches each limitation of 

the independent claims for at least the reasons discussed below. Ex. 2058 ¶¶ 151-

153. 

1. Petitioner fails to show why a POSITA would have had a 
“desired density in mind” greater than 3.2 g/cc when 
combining Wang and Li 

Like Ground 3, Petitioner relies on the disclosure of Wang for all elements of 

independent claims 1, 10, and 19, except for elements reciting a total compaction 

density of the first layer and the second layer is greater than 3.2 g/cc, for which 

Petitioner relies on the disclosure of Li. Pet., 61-65. Specifically, Petitioner states 

that “Wang assumes the reader already has a desired density in mind,” therefore, a 

POSITA would be “motivated to look to a reference such as Li, which provides the 

specific numeric densities that result from the compaction steps of a process like 
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Wang’s.” Pet., 62 (citing Ex. 1010 ¶ 428). But Wang is silent as to any density value 

and a POSITA would not have had a desired density “in mind” to achieve the 

discussed porosity targets. Ex. 2058 ¶¶ 154-161. As such, Petitioner’s ground fails. 

For the same reasons as discussed in reference to Ground 3, Petitioner’s 

argument that a POSITA would have relied on silence, because the POSITA would 

have had a “desired density in mind” (Ex. 1010 ¶ 428) that is greater than 3.2 g/cc 

when implementing Wang, is unsupported by the disclosure of Wang or the 

knowledge of a POSITA. Ex. 2015 ¶¶ 166-167. Given Wang’s focus on achieving 

porosity targets in respective layers of a two-layer electrode structure, a POSITA 

would not look outside of Wang for a “desired density” to achieve with Wang’s 

structure and Wang’s discussion of “compression steps” to adjust the density from 

one layer to the next, such that the resulting electrode structure satisfies the target 

porosity values for each electrode layer. Ex. 2015 ¶¶ 169 (citing Ex. 1005 ¶¶ [0058], 

[0067], [0073], [0092]); Ex. 2058 ¶¶ 155-159. Since density is related to porosity, 

the fact that Wang does not explicitly discuss density is of no moment. 

Even Wang itself acknowledges this by stating “the cathode electrodes have 

graded properties, such as, porosity, conductivity, particle size, and combinations 

thereof that vary throughout the cathode electrode structure,” and “it is desirable to 

modify the properties of the cathode electrode through the inclusion of additives 

such as conductive additives and/or binding agents … the graded properties of the 
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cathode electrode may be further modified during the manufacturing process through 

the use of such techniques as calendaring, annealing, and various drying processes.” 

Ex. 1005 ¶ [0035]; see also e.g., Ex. 1005 ¶¶ [0051] (Wang describing that particle 

size impacts density), [0058] (Wang describing that porosity impacts density), 

[0086] (Wang describing that particle shape impacts density); Ex. 2015 ¶ 173. A 

POSITA therefore would not have been motivated to select a density for Wang’s 

electrode using Petitioner’s inaccurate suggestion that a POSITA “would be 

motivated to look to another reference, such as Li, for numerical values of a desired 

cathode density.” Ex. 2015 ¶ 174.  

The density values resulting from Wang’s porosity values are specific to the 

active material and additives used in the electrode constructed according to Wang’s 

disclosure. Ex. 1005 ¶¶ [0043], [0051]-[0053]; Ex. 2058 ¶¶ 160-161. Yet neither 

Petitioner nor its expert discusses, let alone supports with evidence, whether a 

density of greater than 3.2 g/cc would be attempted, let alone be achievable, in an 

electrode including Wang’s active materials and additives while achieving Wang’s 

disclosed porosity values. Ex. 1005 ¶ [0056]; Ex. 2015 ¶¶ 178-179. Petitioner has 

not explained why a POSITA would seek out lower porosity values contrary to 

Wang’s disclosure, even considering other references, such as Li. Therefore, Dr. 

Gido’s analysis falls short of explaining how a POSITA would have achieved a 

density value greater than 3.2 g/cc based on Wang’s disclosure. Ex. 2015 ¶ 177. 
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2. Petitioner fails to show that a POSITA would have 
combined Wang and Li 

Petitioner has failed to demonstrate that a POSITA would have sought to 

compact Wang’s electrode structure to a compaction density greater than 3.2 g/cc 

based on Li’s disclosure. Ex. 2015 ¶¶ 172, 175; Ex. 2058 ¶ 162. 

Li focuses on changing geometry of an electrode using “gap coating” methods 

to provide thick regions and thin regions in the electrode. Ex. 1003, Abstract; Ex. 

2058 ¶ 163. However, Li discloses that, regardless of thickness of the electrode 

region, the composition of the electrode remains the same. See id., ¶¶ [0038], [0044] 

(describing that the same cathode slurry was coated in each layer); Ex. 2058 ¶ 164. 

Moreover, Li does not distinguish between the densities of the first layer and second 

layer (nor does Li explain that the different coatings result in separate layers at all). 

Li explains that the first application is coated and compacted to a density of 3.8 g/cc 

and then the second application of electrode material is “gap coated” onto the first 

coating and compacted such that the overall density is 4.1 g/cc. Ex. 2058 ¶ 164. 

Petitioner admits that it is unknown whether Li’s first coating is compacted further 

or not (Pet., 65-66), but given that the first coating remains exposed in the “gaps” of 

the second coating, a POSITA would have understood that a second compaction step 

would apply a further compaction pressure to the first coating, causing the first 

coating to be compacted to a density similar to the density of the second coating (and 

potentially creating a homogenous, single-layer structure) to achieve Li’s average 
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compaction density of 4.1 g/cc. Ex. 2058 ¶ 164. Petitioner’s admission regarding the 

unknowns of Li’s first coating density further shows that Li seeks a substantially 

uniform cathode construction in both applied coatings (in terms of both composition 

and compaction). 

This makes sense, if the electrode coatings were of different composition, the 

resulting electrode would have different discharge characteristics at different points 

along its length. Ex. 2058 ¶ 165. Indeed, as Dr. Wheeler explains, battery 

manufacturers would not seek to create a gap-coated electrode with two different 

electrode compositions in each layer because such a structure would introduce 

significant uncertainty as to the safety and performance of the resulting battery. Ex. 

2058 ¶ 165; Ex. 2057. Thus, a POSITA reviewing Li in light of Wang would have 

determined that Li’s gap coating method would not be applicable to Wang, which 

discloses electrodes having an electrode gradient between the separator and current 

collector. Ex. 2058 ¶¶ 166-167. 

a. Wang and Li describe electrodes with incompatible 
structures 

Petitioner’s unsupported reasons for combining Wang and Li overlooks the 

structural differences disclosed in these references. Specifically, Petitioner is 

incorrect in stating “Li describes the same overall structure, and provides the 

compaction densities that are missing from Wang.” Pet., 63; Ex. 2058 ¶ 168. As 
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mentioned, Li discloses that both coatings are identical in composition, whereas 

Wang explicitly teaches that the electrode layers have different compositions.  

A POSITA reviewing Wang and Li would have determined that Wang 

discloses a combination of characteristics for the electrode layer (e.g., a list of 

electrode active materials and additive materials, a range of particle sizes for the 

electrode active material, and a range of porosity values for electrode structures) that 

would be sufficient for a POSITA to construct the electrode layer for a lithium ion 

battery. Ex. 2015 ¶ 178 (citing Ex. 1005 ¶¶ [0051], [0056]-[0057], [0081]-[0083]); 

Ex. 2058 ¶ 168. Those characteristics are described as providing a gradient electrode 

structure across two layers. A POSITA would not be motivated to look to another 

reference, such as Li, that discusses electrode geometries that integrate identical 

electrode compositions in each of multiple applications of electrode material for 

numerical density values. Ex. 2058 ¶ 169. 

Neither Petitioner nor its expert explain what density values are possible for 

Wang’s disclosure or why Li’s gap coated electrode with uniform electrode 

compositions would have been relevant for Wang’s gradient electrode structure. Id. 

Li’s focus is on something entirely unrelated to compaction density—or the 

composition of an electrode at all. Ex. 2058 ¶ 163. Li’s examples only provide 

sufficient detail for a POSITA to replicate the described geometry of an electrode 

using identical electrode compositions in each coating, a POSITA could not 
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determine whether Li’s example density values are usable with Wang’s disclosure, 

as suggested by Petitioner. Id. The use of an identical electrode composition in each 

of Li’s coatings makes sense for Li’s “gap-coating” process. See Ex. 2050, 162:19-

164:8 (Dr. Gido confirming that the same electrode composition is used in each of 

Li’s coatings); Ex. 2058 ¶ 163. Li’s gap-coating method would create thick and thin 

areas of the electrode (some or all of those regions being a single layer). Ex. 2058 

¶ 163. A POSITA reviewing Li would have determined that Li’s teachings are 

incompatible with Wang’s gradient electrode structure in which each layer has a 

different set of characteristics. Combining the teachings of Wang and Li would result 

in an electrode having some regions with Wang’s gradient structure, and other 

regions that do not have this gradient structure. Ex. 2058 ¶¶ 166-167. A POSITA 

would recognize that this inconsistent structure would have unpredictable safety and 

discharge characteristics, and accordingly a POSITA would not seek to combine 

these teachings at all. Ex. 2058 ¶¶ 165-167. 

b. Petitioner fails to show that Li’s compaction density 
values are compatible with Wang 

Moreover, a POSITA would have understood that Li’s high-density examples 

(e.g., higher than 3.8 g/cc) would only be possible with certain specific electrode 

materials, additives, particle size distributions, and porosity values. Ex. 2015 ¶¶ 181-

182; Ex. 2058 ¶ 168. Consequently, a POSITA would have also understood that Li’s 

compaction density is not combinable with Wang’s gradient electrode structure. Id. 
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When selecting an appropriate compaction density for an electrode, a POSITA 

would consider several other electrode characteristics including target porosity 

values, particle size distributions, electrode thicknesses, and other characteristics of 

an electrode. Li does not discuss these characteristics, except to the extent necessary 

to describe Li’s gap coating geometry with thicker and thinner regions. Id. ¶ 180 

(citing Ex. 1003 ¶ [0038]); Ex. 2058 ¶ 168. Li explains that the same composition is 

used in both coatings and does not indicate that each coating has a different 

compaction density. Li does not even explain that the resulting structure is multiple 

layers. Li’s examples do not provide enough detail to reproduce the described 

batteries, including expected compaction density values for each coating. Id. For 

example, Li does not explain what electrode particle distribution is used, or how the 

energy density or discharge performance differs from prior electrode designs. Id. Li 

focuses only on the “gap coated” geometry of an electrode, and does not disclose the 

composition of its electrodes such that a POSITA would be able to determine that 

Li’s composition is the “same” or “compatible” with Wang. Id. ¶ 177; Ex. 2058 

¶ 169. Therefore, given the silence in Li regarding electrode characteristics, 

Petitioner has not shown that Li’s teachings would, in fact, “work in a battery like 

Wang’s.” Pet., 61; Ex. 2015 ¶ 177-178. 

Dr. Gido fares no better as he confirmed that he did not perform calculations 

to confirm whether Li’s density values would be compatible with Wang’s disclosure. 
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Ex. 2050, 165:20-166:16 (“Q: Do you know if Li’s density values could be achieved 

while maintaining Wang’s targeted porosity values? A: I haven’t done that 

calculation so I don’t know”). Dr. Gido’s response of “I don’t know” is fatal to the 

combination. 

Moreover, nothing in Li indicates that the compaction density used in the 

examples are desirable or even possible with Wang’s teachings. Id. ¶ 179; Ex. 2058 

¶¶ 170-172. A POSITA would have understood that compaction densities (and/or 

porosities) of electrode materials are not based solely on the densities of the 

contained active materials and additives. Other characteristics of the mixture, such 

as interactions between the various materials in an electrode (e.g., between the 

multiple active materials discussed in Li), how the various particles “fit” into the 

interstices of one another, whether the resulting mixture leaves sufficient space for 

lithium ion movement, and the desired application of the electrode, need to be 

considered. Ex. 2015 ¶ 182; Ex. 2058 ¶ 168. Thus, workable density values are 

specific to the materials used in a particular electrode, and a POSITA would not have 

been motivated to look at density values that are described for use with other 

electrode structures having different material compositions. Id.; Ex. 2058 ¶ 172. 

Thus, at least because neither Petitioner nor its expert discusses how or why 

a POSITA would have looked at the density values of Li to modify Wang, Petitioner 
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fails to show that a POSITA would have combined Wang with Li. Id.; Ex. 2058 

¶ 173. 

c. Compaction densities of greater than 3.2 g/cc as 
claimed are critical 

As discussed above in Section VI.B.4., the claimed density of greater than 3.2 

g/cc is critical.  

As discussed above, Wang does not discuss that higher density/lower porosity 

values would be desirable, and nothing in Wang would have led a POSITA to 

compaction density values above 3.2 g/cc. Ex. 2058 ¶¶ 174-177. Li does not focus 

on compaction density at all, and provides no discussion of benefits of high density 

values. Li focuses on electrode geometry (not composition). Ex. 2058 ¶¶ 176-177. 

Li’s limited disclosure of example compositions would not have led a POSITA to 

recognize any benefits associated with the disclosed density values. Id. 

Accordingly, because the claimed compaction density values are critical, as 

discussed in Sections VI.B.4 and VI.C.1.c above, Applicant respectfully submits that 

the cited references of Ground 4 do not provide adequate teachings to support an 

obviousness rejection of the challenged independent claims. 

3. Claims 2-9, 11-18, and 20 are not unpatentable 

Claims 2-9, 11-18, and 20 are not unpatentable for at least the same reasons 

as discussed above with respect to independent claims 1, 10, and 19. Ex. 2058 ¶ 178. 
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VII. CONCLUSION 

Patent Owner respectfully submits that the claims are not unpatentable under 

any of the presented grounds. Ex. 2058 ¶ 179. 

Dated: January 27, 2026   Respectfully submitted,  

     By: / Christopher TL Douglas /    
      Christopher TL Douglas, Reg. No. 56,950 
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