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Challenged Claims

’830 Patent:

O O 1. A vibration module comprising:
D e e e a housing;
a moveable component;

a power supply;

user-input features;

a driving component that drives the moveable component
to oscillate within the housing; and

a control component that controls supply of power from

g the power supply to the driving component to cause the

N moveable component to oscillate at a frequency and an

amplitude specified by one or more stored values.

14. The vibration module of claim 1 further including flux
paths comprising a paramagnetic material that is shaped and
positioned to reduce the reluctance of one or more magnetic
circuits within the vibration module.

IPR2024-00806, Ex. 1001
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Challenged Claims

’337 Patent:

2. A linear vibration module comprising;:
a housing;
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moveable component to oscillate at a frequency and an
amplitude specified by user input received from the user-
input features,
wherein the control component drives simultaneous
oscillation of the moveable component at two or more
frequencies to generate complex vibration modes.
3. The linear vibration module of claim 2 wherein the
complex vibration modes include:
a primary oscillation frequency modulated by a modulat-
ing oscillation frequency;
a beat frequency; and
an aperiodic oscillation waveform.
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Claim Construction
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“driving component...” (’830 and 337 patents)

Board’s construction of “driving component”

Function:
drives the moveable component to oscillate within the housing

Corresponding structure:

a coil of conductive wire 420” (Figures 4A—4G); “coil 514” (Figures 5A-5B); “coil
626" (Figure 6); “electromagnet” (Figures 10-11); “additional coils 1202 and 1204”
(Figure 12); “coils 1302 and 1304” (Figure 13); “driving coils 1412 and 1414” (Figure
14); “coil 1510” (Figures 15-17); “stator coils” (Figures 24A-25)

Board adopted Petitioner’s proposed construction.
Patent Owner does not believe this term
requires construction to resolve either IPR.

IPR2024-00806, ID 12-13, Pet. 6—7, POR 7
IPR2024-00807, ID 12, Pet. 5—6, POR 7
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“control component...” (’830 and 337 patents)

District Court construction of “control component”

Function (’830 and 337 patents):

controlling supply of power from the power supply to the driving component to
cause the moveable component to oscillate at a frequency and an amplitude
specified by specified by one or more stored values

Corresponding structure ('830 patent):

a microcontroller, a processor, a microprocessor, or a CPU that performs the
algorithm shown in Steps 706 through 716 in Figure 7A, with reference to all steps
shown in Figure 7B other than Step 734 and all steps shown in Figure 7C, or the
algorithm described in the corresponding text, See, e.g., 7:20-7:34, 7:42-7:52,
7:60-8:40, and equivalents thereof.

Corresponding structure ('337 patent):

a microcontroller, a processor, a microprocessor, or a CPU that performs the
algorithm shown in Steps 706 through 716 in Figure 7A, with reference to the steps
shown in Figures 7B and 7C, or the algorithm described in the corresponding text,
See, e.g. 7:10-7:24, 7:32-8:30 and/or equivalents thereof.

IPR2024-00806, ID 13
IPR2024-00807, ID 13
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“control component...” (’830 and 337 patents)

Board’s construction of “control component” (both patents)

“As elaborated below, our reading of the ['830/’337] patent is in accord
with the District Court’s construction, and we adopt it for purposes of this
Decision.”

“In summary, the corresponding structure of the ‘control component’
under a means plus function interpretation that relies upon a
microprocessor (and memory) as corresponding structure further requires
algorithmic structure at least for 1) operating a timer or its equivalent to
flip the polarity of a control value periodically corresponding to a user-
selected frequency and input the control value to an H-bridge switch
circuit to change the direction of the current through the coil as supplied
by the power supply, and 2) computing an output value corresponding to
a user-selected amplitude of oscillation and outputting the value to the
claimed power supply so that the power supply outputs an appropriate
current amplitude to a coil.”

IPR2024-00806, ID 13, 20
IPR2024-00807, ID 13, 20
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“control component...” (’830 and 337 patents)

Petition’s construction of “control component” (both patents)

This Petition treats “control component” in [challenged claims] as
including one of the switches shown in Figures 5A-6 and described
at [5:52-6:5, 6:9-16], and the processor (also referred to as
microprocessor, microcontroller, or CPU) that performs the
algorithm shown in Figures 7A-7C and described at [6:52-8:40].

Reply does not argue for a construction different
from that in the Board’s institution decision

IPR2024-00806, Pet. 4-5, POR 8-9, Reply 8-9
IPR2024-00807, Pet. 4, POR 8—10, Reply 16—17
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“control component...” (’830 and 337 patents)
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IPR2024-00806, Ex. 1001, Figs. 7A, 7C, POR 8, 20, Sur-reply 3—4
IPR2024-00807, Ex. 1001, Figs. 7A, 7C, POR 8-9, 27, Sur-reply 3—4
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“control component...” (’830 and 337 patents)

Board’s construction of “control component” (both patents)

“As elaborated below, our reading of the ['830/’337] patent is in accord
with the District Court’s construction, and we adopt it for purposes of this
Decision.”

“In summary, the corresponding structure of the ‘control component’
under a means plus function interpretation that relies upon a
microprocessor (and memory) as corresponding structure further requires
algorithmic structure at least for 1) operating a timer or its equivalent to
flip the polarity of a control value periodically corresponding to a user-
selected frequency and input the control value to an H-bridge switch
circuit to change the direction of the current through the coil as supplied
by the power supply, and 2) computing an output value corresponding to
a user-selected amplitude of oscillation and outputting the value to the
claimed power supply so that the power supply outputs an appropriate
current amplitude to a coil.”

IPR2024-00806, ID 13, 20
IPR2024-00807, ID 13, 20
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IPR2024-00806
'830 Patent

Grounds 1A-1F
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IPR2024-00806, Grounds 1A-1F

* The grounds are all based upon constructions for
“control component” that neither Petitioner nor Patent
Owner have advanced in this proceeding.

* The Institution Decision was based upon Grounds 2A-
2C. With respect to Grounds 1A-1F, the Board stated
“those grounds are based on assumed “plain and
ordinary meaning” interpretations of the claims that we
do not adopt. . . . Therefore, we do not consider those
grounds of Petitioner’s challenge . . .”

* The Reply does not address Grounds 1A-1F at all.
* These Grounds should be rejected.

IPR2024-00806, Pet. 16—19, ID 21, Sur-Reply 2
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IPR2024-00806
'830 Patent

Grounds 2A-2C
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IPR2024-00806, Grounds 2A-2C

» Grounds 2A—C are purportedly based upon Apple’s
construction of “control component.”

 But Petition failed to provide a full step-by-step
mapping that included steps 708 and 762 the context
of the full algorithm

IPR2024-00806, Sur-Reply 3—5
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IPR2024-00806, Grounds 2A-2C

Reply adds a new argument, based upon Gregorio drive signal 504:
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IPR2024-00806, Reply 6—7, Sur-Reply 6
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IPR2024-00806, Grounds 2A-2C

- “35U.S.C. § 312(a)(3) [requires] IPR petitions to identify ‘with

particularity ... the evidence that supports the grounds for the challenge
to each claim™

Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir.
2016)

“We see no error in the Board’s rejection of Ariosa’s reliance, in its Reply
submissions, on previously unidentified portions of a prior-art reference
to make a meaningfully distinct contention.”

Ariosa Diagnostics v. Verinata Health, Inc., 805 F.3d 1359, 1367
(Fed. Cir. 2015)

“[Petitioner] waited until its reply to present what in substance is an
argument that it would have been obvious to a relevant artisan to modify
[prior art]. This argument was a ‘meaningfully distinct contention’. . . .

We thus see no abuse of discretion in the Board's decision not to
consider the new argument.”

Yita LLC v. MacNeil IP LLC, 69 F.4th 1356, 1367 (Fed. Cir. 2023)

IPR2024-00806, Sur-Reply 6—-7
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IPR2024-00806, Grounds 2A-2C

Even if this untimely theory were considered, drive
signal 504 is a single sighal. Nowhere does Gregario
teach separately outputting d and p signals at separate
steps of the algorithm as required by the means-plus-
function corresponding structures proposed by Apple’s
or the Board’s constructions.

IPR2024-00806, Sur-Reply 7
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IPR2024-00806
'830 Patent

Claim 14
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IPR2024-00806, Claim 14

Claim 14 theories (grounds 1B, 1E, 2B) are based upon using
aluminum as the “magnetic substance” of Wakuda’s casing:

Magnetic Flux (— Casing made of
! 5 25 paramagnetic material
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The vibration generating means 1 shown in FIG. 1 com-
prises a cylindrical-shaped casing 2 made of a magnetic
substance as a support, and covers 3, 3 made of a non-
magnetic substance and being mountable on both ends of the

IPR2024-00806, Pet. 32, Ex. 1005, 4:34-36, Fig. 1B, POR 22
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IPR2024-00806, Claim 14

Claim 14 theories (grounds 1B, 1E, 2B) are based upon using
aluminum as the “magnetic substance” of Wakuda’s casing:

e “Several reasons would have motivated a POSITA to implement
the casing of Gregorio-Wakuda’s LRA using a paramagnetic
material (e.g., aluminum).”

e “Further, well-known paramagnetic materials (e.g., aluminum)
were lighter than other popular magnetic materials like iron
and steel, making it a superior choice .../

 “Moreover, paramagnetic materials (e.g., aluminum) were
well-known to be naturally resistant to rust and corrosion . . ..

* “Additionally, paramagnetic materials (e.g., aluminum) were
excellent conductors of electricity and heat. ...

7

IPR2024-00806, Pet. 33—34
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IPR2024-00806, Claim 14

139.  As this figure 1s drawn, showing strong bending of the magnetic field lines nto the
casing, it is clearly represented as ferromagnetic, as discussed above. A paramagnetic ma-
terial would not so strongly bend the lines. Furthermore Wakuda states that the casing

forms the magnetic circuit, and thus must bend and guide the magnetic field lines!!®:

140.  Thus replacing the casing with a paramagnetic material would result in the device

not working, according to Wakuda’s design.

Prof. Keith Goossen
Patent Owner’s Expert

IPR2024-00806, POR 26-27, Ex. 2009, 11 139-140
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IPR2024-00806, Claim 14

143.  As this explains, a permeability substantially greater than 1 (i.e., in the thousands)
1s needed to confine the flux, like what 1s 1llustrated in McLyman Figure 1-11 or Wakuda
Figure 1B. To understand where the properties of aluminum place it in this discussion from

McLyman, we can determine its permeability. In the CGS units used in McLyman, the

permeability can be written in terms of susceptibility «!2!:

B—l 4
7= + 4mk

Prof. Keith Goossen
Patent Owner’s Expert

IPR2024-00806, POR 28, Ex. 2009, 9 143
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IPR2024-00806, Claim 14

Prof. Keith Goossen
Patent Owner’s Expert

144.  The CGS susceptibility of solid aluminum is 16.5x107%, making the permeability
1-+4nk approximately 1.000022,'? and making it one of the “non-magnetic materials” with
“permeabilities of the same order” as 1.0, according to McLyman.'?* Importantly, the mag-
netization due to paramagnetism in alumimum will only alter the magnetic B field by
around 0.002% of the value that field would have in a vacuum. A POSITA would recognize
that such a weak effect would not alter the magnetic flux lines from McLyman Figure 1-
10 to be concentrated as in McLyman Figure 1-11, and it would not produce the magnetic

flux paths confined to the magnetic material as shown in Wakuda Figure 1B.

145. A POSITA seeking to apply the teachings of Wakuda Figure 1B would not be mo-
tivated to use a paramagnetic material such as aluminum in place of the magnetic material

taught by Wakuda. Accordingly, the combination of Gregario with Wakuda does not render

IPR2024-00806, POR 28-29, Ex. 2009, 119 134-145
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IPR2024-00806, Claim 14

« & “ebphysics iupui ¥ il

g Apple’s own evidence:

#®  Phys 251

I

4 hatis hysics Good ¥or First, a technical point. All materials are magentic in the sense that thev are affected
prmamnmete et e 0 some wayv. However, the extent to which thev are affected varies widely. There arg

Magnetic Materials

For the next several weeks, we will be studying magnetic fields, and the forces that charged particles and currents feel as a result of
these fields. However, we don't have enough time fo cover magnetic materials in any detail. This is too bad for at least fwo reasons:

« Magnetic materials are an important technology that impacts our daily lives.
* Your instructor's research is in this area, and he is particularly fond of it.

This page will provide 2 VERY BRIEF introduction to the main types

mmmemmanseeey Diamagnetism results from the the effects of magnetic fields on all of the ele

e ses e seeoesd s, all materials are diamagnetic. However, the other forms of magnetism

diamagnetic. These materials are very weakly affected by magne
are affected, they become magnetically polarized in the oppositel

e amimen ] QlAMAAENEtISM can usually be 1gnored unless it 1s the only magnetism present.

Thus, all materials are diamagnetic. However, the other forms o
diamagnetism can usually be ignored unless it is the only magnef

2. Paramagnetism: Materials such as sodium, oxygen, iron oxide (FeO or Fey03), and platinum are paramagnetic. They are
affected somewhat more strongly than diamagnetic materials, they become polarized parallel to a magnetic field. Thus, ina
nonuniform magnetic field, they feel a force towards the higher field region

Paramagnetism results from the magnetic forces on wipaired electrons. You may recall from a chemistry course that electrons
move around atoms in "orbitals” and that a maximum of two electrons can go into each orbital. Electrons that are alone in an
orbital are said to be unpaired.

3. Ferromagnetic: Materials such as iron, nickel, e boain i=¥ b AR dCobals

Ferrite (CoFe,0y) are ferromagnetic. These materials are very stf & s S = = - =
Srmseemisresiwmes N0 surprise that most applications of magnetic materials call for ferromagnetic maternals.

Wit interact most strongly with magnetic fields. Within this category there are several inport

g results from the among the electror
magnetically polarized even if there is no magnetic field applied (O TTTFORTTHE OUEIET

It should be no surprise that most applications of magnetic materials call for ferromagnetic materials. These are
the ones that interact most strongly with magnetic fields. Within this category there are several important
subcategories. These have to do with how easily the magnetic polarization (magnetization) of the material can be
changed. In general, the more difficult 1t is to magnetize a material, the more that material will retain its
‘magnetization. This property is known as "magnetic hardness."

For instance, in a (magnetically) hard material the magnetization is very difficult to change. However, the
‘magnetized material will retain almost all of its magnetization once the magnetizing field is removed. Then, the
material can used in this condition. Hard materials are ideal for use as "permanent magnets.” Permanent magnets
are used in many ways, the most familiar is probably the "fridge” magnet, which is often used to hold shopping
lists and children's art to the refrigerator door. Permanent mangets are also used in magnetic catches (e.g., to

keep the fridge door closed), in electric motors (there’s another one in the fridge). in electric generators (which
power the fridge), in anti-lock brakes, in electric guitar pick-ups, and in thousands of other common and unusual
devices

Liquid oxygen
between the poles
of a horseshoe

U Illinois-Urbana

Ferromagnets that are very easily magnetized, but which give up most of their magnetization when
removed from the magnetic field are known as soft magnetic materials. These materials are used in
‘magnetic field sensors (to read the data on magnetic tape and disks, or in antilock brakes), and in magnetic
shielding. They are also used in electric which we will learn about when we study

IPR2024-00806, Ex. 1032, POR 22
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IPR2024-00806, Claim 14

UNIVERSITY OF MINNESOTA
Driven to Discover

College of Science and Engineering

Institute for Rock Magnetism

Home About « Equipment +  Visitingthe RM

Home > 2. Classes of Magnetic Materials

2. Classes of Magnetic
Materials

The origin of magnetism lies in the orbital and spin motions of
electrons and how the electrons interact with one another. The best
way to introduce the different types of magnetism is to describe
how materials respond to magnetic fields. This may be surprising to
some, but all matter is magnetic. It's just that some materials are
much more magnetic than others. The main distinction is that in
some materials there is no collective interaction of atomic magnetic
moments, whereas in other materials there is a very strong
interaction between atomic moments.

The magnetic behavior of materials can be classified into the
following five major groups:

1. Diamagnetism

2. Paramagnetism

3. Ferromagnetism

4. Ferrimagnetism

5. Antiferromagnetism

Materials in the first two groups are those that exhibit no collective
magnetic interactions and are not magnetically ordered. Materials
in the last three groups exhibit long-range magnetic order below a
certain critical temperature. Ferromagnetic and ferrimagnetic
materials are usually what we consider as being magnetic (ie.,
behaving like iron). The remaining three are so weakly magnetic
that they are usually thought of as "nonmagnetic".

1. Diamagnetism

sEanaisatall anes s aVtla ke Rt

Ribsaasmattouis el avanneal

Activities v

OneStop MyU#: For Students, Faculty, and Staff

i=—= &\

Quarterly Resources |

Here we present the Hitch
Guide to Magnetism writte]
Bruce M. Moskowitz for th
Environmental Magnetism;
Workshop held 5-8 June 19
Institute for Rock Magneti
great introduction to rock
magnetism and something
encouraged many student
the field to read. Below arg
the .html version in severa
with some links to help yo
through or jump to certain|
as you prefer. We also incl
version. Both versions can
printed, however, if you pr]
.html version, we recomm
print it in landscape mode,

Hitchhiker's Guide to Magi]
a.pdf document

Apple’s own evidence:

following five major groups:
1. Diamagnetism
2. Paramagnetism
3. Ferromagnetism
4. Ferrimagnetism

5. Antiferromagnetism

The magnetic behavior of materials can be classified into the

More About

—

Hitchhiker's Gu
Magnetism

¢ 1. Definitions and Units|
* 3. Magnetic Anisotropy
¢ 4.Domain Theory

e 5.Thermally Activated
Magnetizations

* 6. Types of Remanence

« 7.References

certain critical

temperature.

Ferromagnetic and ferrimagnetic

materials are usually what we consider as being magnetic (ie.,
behaving like iron). The remaining three are so weakly magnetic
that they are usually thought of as "nonmagnetic".

1

IPR2024-00806, Ex. 1037, POR 22-23
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IPR2024-00806, Claim 14

Apple’s own evidence:

US008134437B2

a» United States Patent (10) Patent No.: US 8,134,437 B2
Brooks @5) Date of Patent: Mar. 13,2012

In applications where it 1s desired to ensure actuation times
| are as low as possible, the piston 92 1s made of material having

[OR AND SW]
GEMENT
(75) Inventor: ~ Elliot Brooks, Foothill Ranch, CA (US)

(73) Assignee: Pow Technologies LLC, San
Juan

e mmesmesmes ol g osuitably high ratio that is also non-magnetic, non-ferrous
o s oo - and, if desired, can be paramagnetic. Aluminum, copper and

§ 371 (o)1),

w7 magnesium and alloys thereof are examples of suitable mate-

(87) PCT Pub.No.: WO02006/127628
PCT Pub. Date: Nov. 30, 2006

o e = rlals meeting these requirements. Actuation time 1s advanta-

| geously optimized because a piston 92 made of a such a
L 1 non-magnetic, non-ferrous material is not susceptible to any
potentially acceleration reducing self-induction or solenoid
‘ effect, as would likely be the case if it were ferromagnetic.

Int. Cl. irecty
HoIr 7/08 (2006.01)

(52) US.CL ... 335/222;335/100; 335/147; 335/224;

335/221

(58)  Field of Classifi

IPR2024-00806, Ex. 1031, POR 23-24
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IPR2024-00807
'337 Patent

Grounds 1 and 2
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IPR2024-00807, Grounds 1 and 2

* Ground 1 based upon constructions for “control
component” that neither Petitioner nor Patent Owner
have advanced in this proceeding.

* Neither Petition nor Reply attempted to show all steps
of Board’s “control component” construction satisfied.

* Ground 1 should be rejected.

IPR2024-00807, Pet. 17-19, Sur-Reply 4-5
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IPR2024-00807, Grounds 1 and 2

In Reply, Petitioner identifies Wakuda “Drive Signal S1” as

both the directional output d (to H bridge) and the output p
(to power supply):

Control ComponentYA
Control Means Drive Current
Ta 2“0 _ a3 §5iTa2
5 SDnve Signal "(‘ /1) ]
11 12 13 (000000000
Va \ \ 921 / \1 1
POSITION SIGNAL L~ Ta ;
5 DETECTION [—~| GENERATION (= DRIVE . %% . - 0
MEANS MEANS MEANS | —=1z5 ", O )
Vbl Ta3 ) :
} TP T4 024 974 074 974 934074 074
B [rovrsmyr| | =
ower Supply : :
Ta2 MEANS 8a Tai!
\ .

. e A / ¢ X2 X1
Vibration Generating Means I

IPR2024-00807, Reply 3, 8-9, Sur-Reply 4-5, 8-10
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IPR2024-00807, Grounds 1 and 2

FIG. 4

CYCLE:T
CYCLE: T=1,/RESONANCE FREQUENCY
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Bq Bé i D< Dé DIRECTION
"~ ACCUMULATION ' DAMPING
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FIG. 4 shows a waveform of a drive signal S1. In the
embodiment, while the drive signal S1 is given to the coil §
as a rectangular wave, the drive signal S1 may have a
waveform such as a triangular wave or the like. In FIG. 4,
a middle point of the drive signal S1 is indicated by “0”, and

IPR2024-00807, Ex. 1005, 6:63—67, Fig. 4, Reply 6-7, Sur-Reply 5
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IPR2024-00807, Grounds 1 and 2

Even assuming these drive signal S1 embodiment could
control both the H-bridge and power supply, Wakuda
does not teach separately outputting d and p signals

at separate steps of the “control component” algorithm

as required by Apple’s or the Board’s constructions.

IPR2024-00807, POR 19-22, Sur-Reply 5-6
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IPR2024-00807, Grounds 3A-B and 4A-B

» Grounds 3A-B based upon constructions for “control
component” that neither Petitioner nor Patent Owner
have advanced in this proceeding.

* Neither Petition nor Reply attempted to show all steps
of Board’s “control component” construction satisfied.

» Grounds 3A-B should be rejected.

IPR2024-00807, Pet. 62—64, Sur-Reply 7-8
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IPR2024-00807, Grounds 3A-B and 4A-B

» Grounds 4A-B are purportedly based upon Apple’s
construction of “control component.”

 But Petition failed to provide any step-by-step mapping
of Gregorio combination at all:

Given the similarity between Gregorio-Ramsay-Wakuda-Rossi-Aldrich’s
system (§IV.E.1.(b)) and Wakuda-Ramsay-Rossi-Aldrich’s system (§IV.B.3.(b)),
the analysis of Ground 2 ([11], [2f]-[2g]. [4f]) based on Rossi, Aldrich, and
supporting evidence similarly applies for Gregorio-Ramsay-Wakuda-Rossi-

Aldrich. APPLE-1003, [289]-[321]. [324]-[327]. [329].

» Grounds 4A-B should be rejected.

IPR2024-00807, Pet. 75-80, Sur-Reply 7-8
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IPR2024-00807, Grounds 3A-B and 4A-B

Reply adds a new argument, based upon Gregorio drive signal 504:
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IPR2024-00807, Reply 15, Sur-Reply 10
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IPR2024-00807, Grounds 3A-B and 4A-B

- “35U.S.C. § 312(a)(3) [requires] IPR petitions to identify ‘with
particularity ... the evidence that supports the grounds for the challenge
to each claim™

Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir.
2016)

“We see no error in the Board’s rejection of Ariosa’s reliance, in its Reply
submissions, on previously unidentified portions of a prior-art reference
to make a meaningfully distinct contention.”

Ariosa Diagnostics v. Verinata Health, Inc., 805 F.3d 1359, 1367
(Fed. Cir. 2015)

“[Petitioner] waited until its reply to present what in substance is an
argument that it would have been obvious to a relevant artisan to modify
[prior art]. This argument was a ‘meaningfully distinct contention’. . . .

We thus see no abuse of discretion in the Board's decision not to
consider the new argument.”

Yita LLC v. MacNeil IP LLC, 69 F.4th 1356, 1367 (Fed. Cir. 2023)

IPR2024-00807, Sur-Reply 9-10
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IPR2024-00807, Grounds 3A-B and 4A-B

Even if this untimely theory were considered, drive
signal 504 is a single sighal. Nowhere does Gregario
teach separately outputting d and p signals at separate
steps of the algorithm as required by the means-plus-
function corresponding structures proposed by Apple’s
or the Board’s constructions.

IPR2024-00807, Sur-Reply 10
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