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reconditioning the target”

(14

substantially constant”

Defendant Markman 2



Case 6:20-cv-00636-ADA Document 176-1 Filed 03/03/22 Page 4 of 148

atent, Claims 1 and 6

Defendant Markman 3



Patentee’s Claimed iitventiori

| 4, My co-inventors and [ developed the band-rejection filter descnibed in the specification and
claimed in U.S. Application Senal No. 10/101, 863 to overcome the problem of catastrophic

faiture of the pulsed-DC power supply output electrometer circuit during operation. We

discovered that a band-rejection filter, which is a filter that passcs all of the frequencies of the

square wave power supply except within a narrow band centered on the RF frequency of the RF

bias, protected the pulsed-DC power supply from the RF energy while not distorting the pulses

generated by the pulsed-DC power supply applied to the target.
Dkt. 59-6 (06/07/2006 Dr. Demaray Declaration), | 4

| 1 1 15 14
12— —— FILTER [—| PDC POWER
| 1
‘ 53 d
54— 16 ™10
17

= - 18 '276 Patent at Fig. 1A
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“pulsed DC power”

Claim Term Tentative Construction

“‘pulsed DC power” (657 patent, claim 1) “direct current power that oscillates between
positive and negative voltages”

“‘pulsed DC power supply” (276 patent, claims  “supply for providing pulsed DC power”
1, 6)

Fine-Tuned Dispute: does the Court’s construction, which requires “oscillat[ing]
between positive and negative voltages” encompass continuous DC power with arc
suppression?

Fine-Tuned Construction #1: “direct current power that oscillates between
predetermined positive and negative voltages”
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“pulsed DC power” vs. coiitinuous DT power

Positive 4
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Demaray: DC Power Suppily 8 "NOT a Puised DT Fower Supply”

— | Jun. 10, 2005: Patentee’s Response

| However, Le utilizes a pulsed DC power

supply and not a DC power supply. Therefore, utilizing a filter provided for a DC power supply

is not obvious and may not be necessary in the system taught by Le because of the lack of a bias.

Dkt. 59-1 ('356 patent FH, 07/23/2004 Applicant’s Response), at 193

Fukui teaches a deposition chamber where an RF power supply is coupled to the target
through a matching circuit and a second RF power supply is coupled to the substrate through a

second matching circuit. (See, e.g., Fukui, col. 6, lines 19-41). The matching circuits are

configured so that reflected waves back to the power supplies are eliminated. /d. Further, a DC

ower suppl OT a pulsed DC power supply) is coupled to the target through a low-pass filter.

technologies is great. The use of a DC bias power supply to bias the target in an RF PVD system

does not, in any way, imply a pulsed DC PVD system, as is claimed in claims 1 and 20.

Dkt. 59-3 ('356 patent FH, 06/10/2005 Applicant’s Response), at 666, 668
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Tentative Construciion Efiectiveiy Reiroves "Fulsed” from Claims

Claim Term Court’s Tentative Construction

“‘pulsed DC power” ('657 patent, “direct current power that oscillates between positive and
claim 1) negative voltages”

’657 Patent, Claim 1

1. Amethod for depositing a film on an insulating substrate, comprising:

providing putsedDC powey to the target through a narrow band rejection filter
such that the target alternates between positive and negative voltages;
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Tentative Construciion Eitectively Renioves "Pulsed” from Claims

Claim Term Court’s Tentative Construction

“‘pulsed DC power” ('657 patent, “direct current power that oscillates between positive and
claim 1) negative voltages”

Unasserted Parent: ’356 Patent, Claim 1

1. Amethod of depositing an insulating oxide film on a substrate, comprising:

II l -II l ...I l -|- I l- Il
applying puisee DC powerto the target such that a voltage on the target
oscillates between positive and negative voltages...
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Tentative Construciion Eitectively Renioves "Pulsed” from Claims

Claim Term Court’s Tentative Construction

“‘pulsed DC power” ('657 patent, “direct current power that oscillates between positive and
claim 1) negative voltages”

“‘pulsed DC power supply” (276  “supply for providing pulsed DC power”
patent, claims 1, 6)

’276 Patent, Claim 1

1. Areactor according to the present invention, comprising:

the puised-DC power supply,providing alternating negative and positive
voltages to the target;
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Demaray’'s “Express Uefiriition” of “pulsed OC power”

Applicants have explicitly defined pulsed DC power to refer to power that oscillates

, . between positive and negative voltages. (See, application, pa.'r As described in the
Dem aray S Own P resentat] on specification, the positive voltage period allows an insulating layer deposited on the target to

Prosecution History: Express Definition discharge, resulting in an arc free deposition process. (See, application, However,

Applicants have explicitly defined pulsed DC power to refer to power that oscillates a m d:rmlll n 'Df “pulsd m ﬂ_p was .lm in use ﬂ.‘. m l_i.mt. l]ﬂ lhc sccurd *ﬁnﬂim’]

between positive and negative voltages. (See, application, par. [0053]). As described in the

specification, the positive voltage period allows an insu!al’mg layer deposited on the target to is amuy me ﬁ‘ﬁﬂl“ﬂﬂ uu I m II.'] sm]mﬁr [n ﬁ“s Rmm &ﬁmliﬂﬂ. “_h iﬂh i'ﬁ allsu

discharge, resulting in an arc free deposition process. (See, application, par. [0053]). However,

a second definition of “pulsed DC power” was also in use at the time, and the second definition

referred to as unipolar pulsed DC, the DC power supplied to the target is grounded on occasion,

is apparently the definition utilized in Smolanoff. In this second definition, which is also

referred to as unipolar pulsed DC, the DC power supplied to the target is grounded on occasion, M M 5 5 5 " .
either periodically or when an impending discharge is detected. The DC power can be shunted

either periodically or when an impending discharge is detected. The DC power can be shunted

to ground so that the voltage on the target was brought from a high negative voltage to near " "
to ground so that the voltage on the target was brought from a high negative voltage 1o near

ground voltage until the arc condition was dissipated, while the negative voltage power supply

was protected from the discharge. This process was also referred to as “pulsed DC power,” but, . o . . . .

ground voltage until the arc condition was dissipated, while the negative voltage power supply

in Smolanoff, the target remains at a negative voltage throughout the deposition.2

Ex. 3 (356 FH) at DEMINT00001305

was protected from the discharge. This process was also referred to as “pulsed DC power,” but,

in Smolanoff, the target remains at a negative voltage throughout the deposition.”
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FH Shows Added Liinitatioin: NGT “Express Detinition” of Pulsed DC

I._Smolanoff does not teach “applying pulsed wer to the target . . . such that the target
voltage oscillates between positive and negative voltages,” as is recited in claims 21 and 43.

Smolanoff teaches that “[t]he target power supply 21 is usually a source of constant or

pulsed DC power and is connected between the cathode assembly 17 and some element such as

Demaray’s Own Presentation the chamber wall 13 which is at ground potential and serves as the system anode.” (Smolanoff,

p—— p— col. 5, lines 51-54). Additionally, Smolanoff teaches that “[pJower from the steady or pulsed DC
Prosecution History: Express Definition

power supply 21 and/or RF generator 24 produces a negative potential on the target 16.”
Applicants have explicitly defined pulsed DC power to refer to power that oscillates
between positive and negative voltages. (See, application, par. [0053]). As described in the ; "
specification, the positive voltage period allows an insulating layer deposited on the target to {Smﬂ]muﬂ-. m] : 5 ' ]“‘C 6‘61 ﬂuuush ml ’ 6 ' ] ine l }
discharge, resulting in an arc free deposition process. (.;’ee, application, par. [0053]). However,
a second definition of “pulsed DC power” was also in use at the time, and the second definition > - - -
is apparently the definition utilized in Smolanoff. In this second definition, which is also
referred to as unipolar pulsed DC, the DC power supplied to the target is grounded on occasion, The process of pu Ised DC power as claimed in claims 21 and 43, where “the tar Bt
either periodically or when an impending discharge is detected. The DC power can be shunted
10 ground so tht the voltage on the arget was brought from a bgh negative voltage t near voltage oscillates between positive and negative voltages,” then{differs from the teachings of
ground voltage until the arc condition was dissipated, while the negative voltage power supply
was protected from th discharge. This process was also refered to s “pulsed DC power.” but, Smolanoff at least in that Smolanoff teaches that the target remains at a negative potential. Such
in Smolanoff, the target remains at a negative voltage throughout the deposition.”
£1.3 (356 FH) at DEMINTO0001305 2 pulses occur only, generally, when an impending discharge from the target is sensed and may not

be periodic. Therefore, Smolanoff does not teach “that the target voltage oscillates between

positive and negative voltages,” as is recited in claims 21 and 43.

Dkt. 59-5 (356 File History, 02/06/07 Amendment), 1304-1306
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Oscillating Voltages Addea 1o Overcomie Siviolanofi's Pulsed DC Power

A 21. (Currently amended): A method of depositing [[a]] an oxide film on a substrate, comprising:
S conditioning a target;

preparing the substrate;

adjusting an RF bias power to the substrate;

—— setting a process gas flow; and

applying pulsed DC power to the target through a filter such that the target voltage
oscillates between positive and negative voltages to create a plasma and deposit the oxide film,

43. (Currently amended): A method of depositing [[a]] an oxide film on a substrate, comprising:
preparing the substrate;

adjusting an RF bias power to the substrate;

setting a process gas flow; and

applying pulsed DC power to a target through a band rejection filter at a frequency of the
bias power such that the target voltage oscillates between positive and negative voltages and an
oxide film is deposited on the substrate.

Dkt. 59-5 (356 File History, 02/06/07 Amendment), 1297-98
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Alternating Voltages Added v Overcome Smoiarioft's Pulsed DC Power

o SUPPLEMENTAL PRELIMINARY AMENDMENT

| ] ] ]

\ 15. (Currently amended) A reactor according 1o the present invention, comprising:

a target area for receiving a target,

a substrate area opposite the target area for receiving a substrate;

- a pulsed DC power supply coupled to the target area, the pulsed DC power supply

providing alternating negative and positive voltages 1o the larget; and

[[a]] an RF bias power supply coupled to the substrate; and

a narrow band-rejection filter that rejects at a frequency of the RF bias power suppl

| ween the pulsed ]

Claim 15 has been amended to recite that “the pulsed DC power
supply providing alternating negative and positive voltages to the target,” which is disclosed, for

example, in paragrap@f the specification.

Dkt. 60, Feb. 6, 2007 Amendment ('276 patent
app., 322-23,325)
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Alternating Voltages Added o Overcome Smoiariofi’'s Pulsed DC Power

During the interview, the inventors described to the Examiner the development of the
invention, including the development of applicant’s pulsed-DC processing technology, and the
1 teachings of the cited references. In particular, the Smolanoff reference was discussed with
| respect to independent claims 21 and 43. Applicants discussed amending the claims to further

clarify the distinctions between the claimed invention and the teachings of Smolanoff and other

o . cited art. Those amendments are reflected in the amended claims above and in the newly added

o claims. The distinctions between the claimed invention and the cited prior art is further

Some embodiments of pulsed DC processing, as defined in the present application, can

substantially eliminate this problem. As discussed, for example, in paragra @
Applicant’s application, pulsed DC sputtering refers to a sputtering technique where the pulsed

DC power supply oscillates between positive and negative potentials, driving the voltage of the

target altemnately to positive and negative potentials. Claims 21 and 43 of the present application
have been amended to explicitly recite that “the target voltage oscillates between positive and

negative voltages.” New claim 51 also recites that “the target voltage oscillates between positive

and negative voltages.” The claims have also been amended to recite that the deposited films are

Dkt. 59-5 (356 File History, part 6/7), 1301, 1302
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Alternating Voltages Added v Overcome Smoiarioft’s Pulsed DC Power

| e || Claim 62 (Currently amended): A method of depositing a film on [[a]] an insulating

| substrate, comprising:

providing a process gas between a conductive target and [[a]] the substrate;

st providing pulsed DC power to the target tt

this paper beginning on page 7

Copies of byP.F. Cheng

etal, J. Vac. Sci. Techol. B 132 (1995), pp. 203-208, and S. M. Rossnagel et al. Appl. Phys.

Len 63 (1993), p. 24.

o - Smolanoff never teaches that the target can be positive and, in accordance with the

teachings of Smolanoff, the target voltage must always be negative. Therefore, Smolanoff

62. Additionally, Smolanoff then teaches away from the combination “providing pulsed DC

power to the target through a narrow band rejection filter such that the voltage on the target
alternates between positive and negative voltages” and “providing an RF bias that corresponds to

the narrow band rejection filter to the substrate,” as is recited in claim 62.
Dkt. 60-5, Dec. 18, 2007 Amendment ('657 patent app.), 972-73, 976-77 Defendant Markman 16



Alternating Voltages Addeud v Overcome Smoiarioft’'s Pulsed DC Power

" e || Claim 62 (Currently amended): A method of depositing a film on [[a]] an insulating
| substrate, comprising:
mam B providing a process gas between a conductive target and [[a]] the substrate;
T e providing pulsed DC power to the target throug

— —T However, as explained during the interview, that is not the case. The

narrow band rejection filter allows the combination of pulsed-dc power to the target (where the

target voltage is oscillated between positive and negative voltages) and an RF bias on the

substrate. A filter that blocks too many of the constituent frequencies of the pulsed DC

waveform results in the target voltage not attaining a positive voltage. A filter that does not

block the RF bias voltage can result in failure of the DC power supply. Smolanoff does not

teach the “narrow band rejection filtering” recited in each of claims 62 and 85. Dkt. 60-5, Dec. 18, 2007
Amendment ('657 patent

app.), 972-73, 979,
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Patentee Again Distiriguisines froimm DC Fower Supply

OFFICE ACTION

Additionally, Fu does not
teach the elements for which it is relied or itself teach the combination of pulsed-DC power and
RF bias recited in the claims.

Fu teaches high density, magnetic field enhanced ionized metal vapor deposition of

conducting films. (See Fu, abstract). Fu, however, teaches utilization of a DC power supply (Fu,

col. 1, lines 30-32) in combination with an RF bias applied to the substrate (Fu, col. 2, lines 36-
41). Therefore, Fu fails to teach “adjusting an RF bias power to the substrate” in combination
with “applying pulsed DC power to the target such that a voltage on the target oscillates between

positive and negative voltages to create a plasma and deposit the oxide film”

Dkt. 60-5 (Dec. 18, 2007
Amendment (‘657 patent app.), 977,
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w

Demaray Disclaimed GC Power withi Arc Suppression

Applicants have explicitly defined pulsed DC power to refer to power that oscillates

between positive and negative voltages. (See, application, par. [(053]). As described in the

, .
Demaray’s Own Presentation cpecification, the positive voltage period allows an insulating layer deposited on the target 1o

Prosecution History: Express Definition discharge, resulting in an arc free deposition process. (See, application, par [0053]). However,

Applicants have explicitly defined pulsed DC power to refer to power that oscillates a m d:rmitim 'Df “pulsd m ﬂ_p was ;II:SO in use ﬂ.‘. m l_i.mt. l]ﬂ lhc S:Cﬂrd dcﬁmticm

between positive and negative voltages. (See, application, par. [0053]). As described in the

specification, the positive voltage period allows an insu-lat’mg layer deposited on the target to is amuy me lk‘ﬁm'llﬂﬂ uulm |n slm] mfﬁ [n u,“s Rmm dEﬁml.iDﬂ. “_hich i'ﬁ allsu

discharge, resulting in an arc free deposition process. (See, application, par. [0053]). However,

a second definition of “pulsed DC power” was also in use at the time, and the second definition

referred to as unipolar pulsed DC, the DC power supplied to the target is grounded on occasion,

is apparently the definition utilized in Smolanoff. In this second definition, which is also

referred to as unipolar pulsed DC, the DC power supplied to the target is grounded on occasion,

either periodically or when an impending discharge is detected. The DC power can be shunted

either periodically or when an impending discharge is detected. The DC power can be shunted
to ground so that the voltage on the target was brought from a high negative voltage to near - -
to ground so that the voltage on the target was brought from a high negative voltage to near
ground voltage until the arc condition was dissipated, while the negative voltage power supply

was protected from the discharge. This process was also referred to as “pulsed DC power,” but, ) _ . . - .
ground voltage until the arc condition was dissipated, while the negative voltage power supply

in Smolanoff, the target remains at a negative voltage throughout the deposition.2

Ex. 3 (356 FH) at DEMINT00001305

was protected from the discharge. This process was also referred to as “pulsed DC power,” but,

in Smolanoff, the target remains at a negative voltage throughout the deposition.”
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Demaray Relies on Support for Limitation Aiready Added

Demaray’s Own Presentation : ;
For pulsed reactive dc magnetron sputtering, as per-

Specification: Consistent With Claim Language formed by apparatus 10, the polarity of the power supplied
to target 12 byEJower supply 14 joscillates between negative
oo el rncive do magoctron sputering, a5 per and PO sitive potentials. DllI'lﬂg the positive period, the
i posiive potental, Duriag e positve perion. tic msulating layer on the surface of target 12 1s discharged and
insulating layer on the surface of target 12 is discharged and P § e " - ..

Aing & pommied. T el e depoiin, e arcing 1s prevented. To obtain arc free deposition, the
Gl ad fimsca b e vsing s e B pulsing frequency exceeds a critical frequency that depend

magnetron sputtering in apparatus 10. . . .
on target material, cathode current and reverse time. High
quality oxide films can be made using reactive pulse DC

magnetron sputtering in apparatus 10.

g

17t

[0053]
=885+ For pulsed reactive dc magnetron sputtering, as performed by apparatus 10, the polarity

of the power supplied to target 12 by power supply 14 oscillates between negative and positive

potentials. During the positive period, the insulating layer on the surface of target 12 is

discharged and arcing is prevented. To obtain arc free deposition, the pulsing frequency exceeds
a critical frequency that depend on target material, cathode current and reverse time. High

quality oxide films can be made using reactive pulse DC magnetron sputtering in apparatus 10.

Dkt. 59-5 (356 File History, 9) Defendant Markman 20



“pulsed DC power” vs. coritiriuous DC power

Positive 4

Voltage

Pulsed DC Time
Power

Negative
Voltage +

>

Positive
Voltage

Continuous DC OFFIQN Time

Power

Negative
Voltage ¢
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Demaray Attempts To Capiure DC wiih Arc Suppression (Not

Pulsed DC for Arc Prevention)

Infringement Contentions

As another example, the Advanced Energy Pinnacle III DC power source manual describes very similar arc
suppression using pulses of DC power. See, e.g., AMAT-DEM 0000447 (“When an arc of less than 50 us
occurs, the stored energy of the arc-out circuit is channeled into the arc and the voltage is reversed, the
cunent passes through zero, and the arc is extinguished. Thus, the Pinnacle III unit configured with the arc-
out circuitry can extinguish an arc and restore process voltage in approximately 50 us. This is very similar to
the arc-out circuitry of the Advanced Energyv Pinnacle II, MDX., and MDX-L power supplies.”): see also

04/15/2021 Plaintiffs Second Supplemental Infringement
- — Contentions (Intel), Exhibit A Claim Chart at 40

) _| Advanced Energy MDX|Conventional DC Power Supply Manual (1993)
ADVANCED ENERg—:’E | |
Arc-suppression Circuitry
s || ARC-OUT™ provides multilevel suppression and quenching of different types (02)
of arcs. An added advantage is that ARC-OUT reduces target burn-in time and
- material loss. This feature also prevents energy from being dumped into hot

spots by sensing a drop in impedance and immediately shutting the power off.
Start-up after an arc is controlled so that the hot spots cool before power is
reapplied, thus preventing repeated arcing.

Dkt. 61-2 (The Advanced Energy MDX
Magnetron Drive (1993)) at 18

e 1. L Mg aoveporaion By O g Sty mem M ey
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Demaray’'s Intrinsic Recurd Cuiitivinis Gifierence. Pulsed DC vs. Continuous DC

Demaray’s Own Presentation

Intrinsic Record: Pulses At Arc Detection Known

wov LI
/| | |
s f : :
Ex. 16 at DEFTS-PA_0003062 X Time (1us/div)

Arc Event /

Figure 5. SPARC-LE®™ waveforms, arc triggered
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Demaray’s Intrinsic Record Cuorit

Demaray’s Own Presentation

Intrinsic Record: Pulses At Arc Detection Known

s i

L= 1
1
L L
_i
m e Trm 1 atpw
b ot
FEed | el ) sRess B iy
pro-li!w—\

i'ﬁﬁﬁfﬁ', |

Time (1us/div)

—

\Y

v

imis Gifference: Puised BDC vs. Continuous DC

Pulsed DC approaches

For the thin insulating layers formed on the target during
reactive sputtering, however, there is no need to resort to
radio-frequency power. Depending upon the dielectric constant
of the reaction product and the current density of the arriving
ions, the layers can be kepr discharged with relatively low
frequencies. If the lavers are kepr discharged, arcing can be
prevented altogether. For AL O, a discharge rate of only 20 kHz
is sufticient to prevent diclectric breakdown for current densities
of up to 103 Afm’, and it can be shown that the rate required o
prevent breakdown is not dependent upon the film thickness ¥.
This fact has been taken advantage of in the use of a number of
approaches to reactive sputtering.

Meanwhile, an arc detect circuit, (D), sends a signal to
close the switch when an arc is sensed. This has the effect
of removing the electrons from the arc and quenching it. The

Figure 5. SPARC-LE™ wavelorms, arc triggered

Dkt. 46-19 (Ex. 16)

volTage wavetornn [or this Case 1s slmwlhn Figure 5 on page e

“Bipolar pulsed dc” supplies are also available that contain
reversal-swirching for a de supply. These units apply the full
output voltage of the de portion of the power supply to the
plasma, in either a positive or negative polarity. The positive
and negative pulse widrhs are adjustable over a considerable
ange (from a few ms up o ¥4 s) and variable off-times are
available between the pulses. Provided the positive pulse is kept

Defendant Markman 24



Demaray’'s Intrinsic Recurd Cuiitivinis Gifierence. Pulsed DC vs. Continuous DC

Demaray’s Own Presentation R bl has | _ l |
] . o = P o By e T ] ] h . “h ¥ ¥ ¥
Intrinsic Record: Pulses At Arc Detection Known ("'[“]hldt'rd OIE SUCCESS nas been ac lerLd -‘J'f dr ‘lppr{}dc 1

e that forcibly reverses the target voltage to a few tens of volts
f— e s % Q] . "
higher than the plasma potential ®“. This device, Advanced
Energy’s Sparc-le® unit, for which patents are pending, has a
basic schematic diagram as shown in Fieure 2 on page 6.
h w k

: _ | I—— SPARC-LE" LIHIT—[

L
Y Y Y Y Y YL II]
MDX /. ARC PLASMA
POWER | DETECT SYSTEM
SUPPLY
- — Figure 2. SPARC-LE® unit simplified schematic

Ex. 16 at DEFTS-PA_0003062

Dkt. 46-19 (Ex. 16) Defendant Markman 25



Conventional DC Spuiteriig withi R Bias {1993)

\ THE
ADVANCED ENERGY®
MDX MAGNETRON DRIVE

Version: domestic input voltage (2007208 V ac)

ADVANCED ENERGY
INDUSTRIES, INC
1600 riw

rrrrrrrrrrrrr

PN: 5700092-D
March 1963

DC Sputtering with RF Bias

In this application (see the illustration on the next page), proper installation of
the RF generalor and tuner is critical to proper operation of the system. Proper
installation includes good, solid, RF grounding and dc installation.

An RF filter must be placed between the dc output and the chamber because
13.56 MHz can damage the typical dc magnetron power supply. There is no

Rrﬁ‘lﬂ\

Insuloied
Feedlhrough
500 \
Power - — - MDX
{ { Supply / | (0C)
|
"\.l\_
Chamber | oreet
11 Tuner o~ l
S00 . k\:\-‘ﬂubﬂrutl
'al, I 'i_‘ ' - \:I\__
Alternote
Method

Figure 1- & Typical configuration for dc spulfering with RF bias
Dkt. 61-2 (The Advanced Energy MDX Magnetron Drive (1993)) at 24-25
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“Pulsed DC Power” Siouid iNot Capture Conveitional Systems /
Processes Denigrated by the Patentee

Reactive DC magnetron sputtering of nitrides and carbides
1s a widely practiced technique, but the reactive dc magnetron
sputtering of nonconducting oxides 1s done rarely. Films such
as aluminum oxide are almost impossible to deposit by con-
-~ ventional reactive DC magnetron sputtering due to rapid for-
mation of insulating oxide layers on the target surface. The

'276 Patent, 4:44-49
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“pulsed DC power”

Claim Term Tentative Construction

“‘pulsed DC power” (657 patent, claim 1) “direct current power that oscillates between
positive and negative voltages”

“‘pulsed DC power supply” (276 patent, claims  “supply for providing pulsed DC power”
1, 6)

Fine-Tuned Construction #1: “direct current power that oscillates between
predetermined positive and negative voltages”

Fine-Tuned Construction #2: “direct current power in a square wave form”

Defendant Markman 28



Patentee Defines “puised DC™ as Square VWave

Jun. 7, 2006: Dr. Demaray’s Sworn Declaration

3. During development of the deposition chambers and methods claimed in this application, we

damaged a number (more than six units) of pulsed-DC power supplies due to RF bias power

coupling through the plasma into the pulsed-dc pow ly. We utilized the Advanced Ener
pling ghthep p p f‘mp)’ gy

Pinacle Plus power supply, which produced a 10 kW square wave at a frequency of from 180

kHz to 300 KHz together with a pulse reverse time from 1.3 to0 5.0 pusec. Utilizing a band-pass
¥ filter between the pulsed-DC power supply and the plasma, however, will not protect the pulsed-
DC power supply from the RF bias and will also unduly distort the square-wave of the pulsed- ‘

DC power signal applied to the target, which detrimentally affects the deposition conditions.

Dkt. 59-6 (06/07/2006 Dr. Demaray Declaration), | 3
also at Dkt. 59-5 ('356 File History, part 6/7), 1134 ( 3)
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4. My co-inventors and [ developed the band-rejection filter described in the specification and

claimed in U.S. Application Serial No. 10/101, 863 to overcome the problem of catastrophic

failure of the pulsed-DC power supply output electrometer circuit during operation. We

| discovered that a band-rejection filter, which is a filter that passes all of the frequencies of the

. square wave power supply except within a narrow band centered on the RF frequency of the RF

bias, protected the pulsed-DC power supply from the RF energy while not distorting the pulses

generated by the pulsed-DC power supply applied to the target.

Dkt. 59-6 (06/07/2006 Dr. Demaray Declaration), {| 4
also at Dkt. 59-5 (’356 File History, part 6/7), 1134 (1 4)
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Patentee Defines “puised DC™ as Square VWave

Jun. 7, 2006: Dr. Demaray’s Sworn Declaration

8. Fukui describes a band-pass filter (specifically a low pass filter) coupled between the pulsed-

dc power supply and the filter. Again, a band-pass filter dc& not protect the pulsed-DC power

supply, as is required, and will distort the pulsed-DC square wave. Further, Fukui indicates that

T e e e “[t]he band-pass filter 27 serves to adjust the circuit impedance to have an infinite value so that

—— F no RF waves are superposed on a dc power from the dc power supply 28.” (Fukui, col. 6, lines
33-36). This 1s quite the opposite of what occurs in our applications, where the RF signal is
superimposed on the pulsed DC power signal in the plasma, to which the substrate is exposed.

Therefore, Fukui does not teach a band-rejection filter at the frequency of the RF bias.

Dkt. 59-6 (Dr. Demaray Declaration), [ 8;
also at Dkt. 59-5 ('356 File History, part 6/7), 1135 (1 8)
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“pulsed DC power” Sguaie Vwave Argued io Overcorne Rejection

Jun. 12, 2006: Patentee’s Response

The Examiner relies on Fukui for this element. However, Fukui does not teach a “band
rejection filter at a frequency of the bias power.” As stated in Fukui,

[a]lso connected to the first electrode 20 is a dc power supply 28
through a band-pass filter 27 such as a low-pass filter for
adjustment of impedance. The band-pass filter 27 serves to adjust
the circuit impedance to have an infinite value so that no RF waves
are superposed on a dc power from the dc power supply 28.

Fukui teaches a band pass filter, specifically a low-pass filter, which
would not protect the DC power supply from RF and which would unreasonably distort the

pulsed-dc shape.

frequency of the bias power supply. A band pass filter, below at or above the frequency of the

RF hias, will not protect the pulsed DC power supply from catastrophic failure as a result of the

Further, a band pass filter does not allow the broad frequency range required for the

square wave of the pulsed-DC supply to reach the substrate.

Dkt. 59-5 (’356 File History, part 6/7), 1131
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Patentee Defines “puised DC™ as Square VWave

Jan. 23, 2007: Interview with Patent Office

== When explaining the “basis of the invention,” the Patentee
= emphasized the “pulsed DC” square wave form:

= All participants (applicant, applicant’s representative, PTO personnel):
—— - (1) Michelle Estrada. (3)Richard Demaray. > Named
(2) Gary Edwards. (4)Hongmei Zhang. inventors

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: licants explained the basis of the invention and the difference over Smolanoff

reference with respect to the pulsed DC power. Applicants will amend claims 21 and 43 to further clarify the
invention. Further consideration and search would be needed for the new limitations in the claims.

Dkt. 59-5 (’356 File History, part 6/7, 01/23/2007 Interview Summary), 1294
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During the interview, the inventors described to the Examiner the development of the

invention, including the development of applicant’s pulsed-DC processing technology, and the

teachings of the cited references.

Applicants discovered that a narrow
band rejection filter, an embodiment of which is described in the specification at paragraph

[0056], both protects ‘DC power supply from the RF bias power and passes the pulsed DC

frequencies which form the square pulse of the pulsed DC power to the target so that the benefits

of pulsed DC deposition with RF bias can be realized. The elimination of a narrow band of
frequencies about a single frequency in a narrow band rejection filter has a small effect on the

square shape of the pulsed DC pulse. However, elimination of either all higher frequencies or all

lower frequencies from the single frequency effectively destroys the shape of the square pulse ‘

and eliminates control of both the magnitude and duration of the positive portion of the pulse.

Dkt. 59-5 (’356 File History, part 6/7, 02/06/2007 Applicant’s Response), 1301-03
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“‘Benefits” Not “Realized™ Witnout Sguaie VWwave or “pulsed DC power”

Feb. 6, 2007: Patentee’s Response

Although it is true that “the filter is going to work at certain frequencies,” as suggested by

e e——— the Examiner, the recited “band rejection filter” works at the frequency of the RF bias supply and

blocks only a narrow band of frequencies around the frequency of the RF bias supply. This

allows the square wave pulse of the DC power, which is formed of all frequencies both higher

and lower than the biased frequency, to be transmitted through the filter to the target. Otherwise,

the pulse that would reach the target is distorted so that the benefits of the pulsed DC power are

not realized. Therefore, utilization of a band rejection filter at the frequency of the bias power is
neither taught nor obvious from the teachings of Smolanoff. Furthermore, use of a band

rejection filter at the frequency of the bias power places a distinct limitation on the claim.

Dkt. 59-5 (’356 File History, part 6/7, 02/06/2007 Applicant’s Response), 1307
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“‘Benefits” Not “Realized™ Witnout Sguaie Vwave or “pulsed DC power”

Dec. 11, 2007: Another Interview With Patent Office

Examiner’s Interview
s Applicant thanks the Examiner for meeting with us on December 11, 2007 (the

“Interview”). In attendance at the Interview were Examiner Michelle Estrada, Inventor R. Emest
o —7 Demaray, and Applicant’s representative Gary J. Edwards. During the interview, all of the
claims were discussed as well as the art that has been cited against the claims. Agreement with
respect to the claims was reached. In this Amendment, the claims have been amended as
discussed during the interview. The Examiner indicated in the Interview Summary that the

proposed language for the claims “would overcome the rejection on record.”

Dkt. 59-5 (’356 File History, 012/18/2007 Applicant’'s Response), 1454
Dkt. 60-5 ('657 File History, 12/18/2007 Applicant’s Response), 975
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Patentee Defines “puised DC™ as Square VWave

Dec. 18, 2007: Patentee’s Response

The filter allows the combination of pulsed-DC power to the

B target (where the target voltage is oscillated between positive and negative voltages) and an RF

bias on the substrate. A filter that blocks too many of the constituent frequencies of the pulsed

‘ DC waveform results in the target voltage not attaining a positive voltage. A filter that does not

block the RF bias voltage can result in failure of the DC power supply. Smolanoff does not

teach the “narrow band rejection filtering” recited in each of claims 21, 43, and 51.

Dkt. 59-5 (’356 File History, 012/18/2007 Applicant’s Response), 1456-57

Defendant Markman 37



Dr. Glew Agrees thai Puised DC Power Has a "Square Wave” Form

43.  DC (direct current) has a unidirectional flow of electrical charge (by contrast,
AC (alternating current) takes sinusoidal form). Pulsed DC power can go from positive (or
negative) to zero. Alternatively, pulsed DC power can go from positive or negative passing
through zero. In the claims, in order to provide both positive and negative voltage to help
reduce arcing, the pulse would have to pass through zero. See, e.g,, '657 Patent at 5:30-39.

Pulsed DC power passing through zero could thus roughly approximate the following
schematic waveform:

:

amplitude

This schematic waveform is often called a “square wave.” As practiced in the industry,
however, "pulsed DC power” is not restricted to power in the form of a square wave.

Dkt. 46—1 at 43
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Square Wave Disclosures Support either Fine-Turied Constructions

Positive 4

Voltage

Pulsed DC Time
Power

Negative
Voltage §

Fine-Tuned Construction #1: “direct current power that oscillates between
predetermined positive and negative voltages”

Fine-Tuned Construction #2: “direct current power in a square wave form”
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“narrow band rejection filter”

'657 Patent, Claim 1
‘276 Patent, Claims 1 and 6



“narrow band rejeciioii fiiter” (NBRF)

Demaray’s Proposal Defendants’ Proposal

Plain and ordinary meaning, or “filter which rejects a narrow band of

. _ _ frequencies (but passes [substantially]
filter which rejects a narrow band of all frequencies outside of the narrow
frequencies band)’

Court’s Tentative Construction: Plain and ordinary meaning
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“‘narrow band rejeciioi fiitei” {(NBRF) rine-Turned Dispute

Court’s Tentative Construction: Plain and ordinary meaning

The dispute fine-tuned: is the plain and ordinary meaning
of NBRF:

(1) a “filter that passes all of the frequencies of the power
supply except within a narrow band”

OR

(2) a “filter which rejects a narrow band of frequencies but
that is also engineered to do other things as well (such as
reject at frequencies outside the narrow band)’
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Di.scl.osur(?:' of Revised IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Constructions Response

4. My co-inventors and I developed the band-rejection filter described in the specification and

claimed in U.S. Application Serial No. 10/101, 863 to overcome the problem of catastrophic

failure of the pulsed-DC power supply output electrometer circuit during operation. We
discovered that a band-rejection filter, which is a filter that passes all of the frequencies of the
square wave power supply except within a narrow band centered on the RF frequency of the RF
bias, protected the pulsed-DC power supply from the RF energy while not distorting the pulses
generated by the pulsed-DC power supply applied to the target.

Dkt. 59-6 (Declaration), {14
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Di.scl.osur(?:' of Revised IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Constructions Response

4. My co-inventors and I developed the band-rejection filter described in the specification and
claimed in U.S. Application Serial No. 10/101, 863 to overcome the problem of catastrophic
failure of the pulsed-DC power supply output electrometer circuit during operation. We

discovered that a band-rejection filter, which@a filter that passes all of the frequencies of the

square wave power supply except within a narrow band centered on the RF frequency of the RF

bias, protected the pulsed-DC power supply from the RF energy while not distorting the pulses
generated by the pulsed-DC power supply applied to the target.

Dkt. 59-6 (Declaration), {14

Defendant Markman 44



Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

Power ,,;

Demaray’s Definition REJECTED

The inventors explained during prosecution that the claimed filter ‘@

filter that passes all of the frequencies of the [] power supply except within a

narrow band centered on the RF frequency of the RF bias....” Ex. 1052 at 1130-31,

1134. | fRF: FREQUENCY
Dkt. 58-3 (IPR2021-00103,02/16/2021 Demaray’s >
Preliminary Response), 24 NARROW
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Respons e Response Response Construction Extrinsic Evidence Constructions Response

As stated in the
Declaration of Ernest Demeray filed with this amendment under 37 C.F.R. §1.132, the filter
protecting the pulsed DC power supply from the RF power of the bias is an aspect of the claimed
invention. The filter must pass the pulsed DC signal witha:::uut unduly affecting the shape of that

signal while rejecting the RF power. Therefore, the filter passes all frequencies except for the

frequency of the bias power itself. As stated in the Declaration of Ernest Demeray, other filter

designs resulted in a distortion of the pulsed DC signal or in leakage of RF power back to the

pulsed DC power supply -- resulting in the catastrophic failure of the power supply.

Dkt. 59-5 ('356 File History, part 6/7), 1130-31
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s App[icant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Response Respons e Response Construction Extrinsic Evidence Constructions Response

Although it is true that “the filter is going to work at certain frequencies,” as suggested by

the Examiner, the recited “band rejection filter” works at the frequency of the RF bias supply and

blocks only a narrow band of frequencies around the frequency of the RF bias supply. This

allows the square wave pulse of the DC power, which is formed of all frequencies both higher

and lower than the biased frequency, to be transmitted through the filter to the target. Otherwise,
Dkt. 59 (356 File History, part7/7), 1307
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

DURING PROSECUTION

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Constructions Response

Additionally, in order for the pulsed DC power applied to the target to be useful, the

pulsed DC power must include substantially all of its Fourier constituents, and therefore only a

band rejection filter that filters out a specific narrow band of filters can be utilized. Further, in

order that the pulsed DC power be protected from the RF bias power supply, the band rejection
filter must be set to filter out the frequency of the RF bias power supply. A low pass filter,
which is commonly utilized in systems such as Smolanoff, would destroy all of the low

frequency components of the pulses. With a band rejection filter, all of the pulsed DC power

except that within the rejected band passes to the target.

Dkt. 59 ('356 File History, part 7/7), 1386-87
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Response Response Response Con stru ction Extrinsic Evidence Constructions Response

Demaray acknowledged that the NBRF “passes all of the frequencies ... except
within a narrow band”

“narrow band-rejection filter” Plain and ordinary meaning

or

“filter that passes all of the frequencies of

the power supply except within a narrow

band”
Dkt. 70-4 (Demaray’s Proposed Constructions), 3
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Constructions Response

— [
Demaray reiterated that the NBRF “passes all of the frequencies ... except within
a narrow band”

“narrow band-rejection filter” Plain and ordinary meaning
s, | e or

“filter that passes all of the
frequencies of the power
supply except within a narrow
band”

Dkt. 70-5 (01/15/2021 Demaray’s Disclosure of Extrinsic Evidence), 4
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing

All Frequencies Outside the Narrow Band

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Response

“narrow band-rejection filter” Plain and ordinary meaning
or

“filter which rejects a narrow band of
| frequencies”

(01/22/2021 Demaray’s Revised Constructions), 3;
| Dkt. 76 (Joint Claim Construction Statement), 2
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Demaray Has Repeatedily Defined NBRF (Just Like Defendants) As Passing
All Frequencies Outside the Narrow Band

BEFORE THE PTAB

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 01/22/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of Revised IPR Preliminary
Declaration Response Response Response Construction Extrinsic Evidence Constructions Response

Demaray once again argued that the claimed filter “passes all of the frequencies
... except within a narrow band centered on the RF frequency of the RF bias”

In other words, even if Hirose’s filter were viewed as a narrow-band
rejection filter, it is designed to operate or reject at a frequency that differs from
the RF bias power supply to the substrate (7.e., designed at 2.25 MHz as opposed to
2MHz of the RF power supply 15). [d; Ex. 1006, 4:42-45 (RF bias power 15 1s

2MHz). The inventors explained during prosecution that the claimed filter “Gs)a

filter that passes all of the frequencies of the [] power supply except within a

narrow band centered on the RF frequency of the RF bias....” Ex. 1052 at 1130-31,

1134.
Dkt. 58-3 (IPR2021-00103,02/16/2021 Demaray’s Preliminary Response), 24
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Demaray Has Repeatedly Defined NBRF
All Frequencies Outside the Narrow Band

(Just Like Defendants) As Passing

DURING PROSECUTION IN THIS LITIGATION AT THE PTAB

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 01/15/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim Disclosure of IPR Preliminary

Declaration Response Response Response Construction Extrinsic Evidence Response

Demaray’s Definition

The inventors explained during prosecution that the claimed filter @

filter that passes all of the frequencies of the [] power supply except within a

narrow band centered on the RF frequency of the RF bias....” Ex. 1052 at 1130-31,

1134. Dkt. 58-3 (IPR2021-00103, 02/16/2021 Demaray’s Preliminary Response,
citingto 06/07/2006 Demaray De claration), 24
Power 4
ouT REJECTED

A

»

FREQUENCY

1 1

L : :

f o

|42$!
NARROW

y A

Plain and ordinary meaning, or

“filter which rejects a narrow band of frequencies”

(01/22/2021 Demaray’s Revised Constructions), 3;
Dkt. 76 (Joint Claim Construction Statement), 2
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Why Did Demaray Chiaiige its Proposal iv Leave Cpen That the Narrow

Band Rejection Filter Can Reject Other Frequencies?

DURING PROSECUTION IN THIS LITIGATION AT THE PTAB

06/07/2006 06/12/2006 02/06/2007 10/02/2007 01/08/2021 02/16/2021
Dr. Demaray’s Applicant’s Applicant’s Applicant’s Proposed Claim IPR Preliminary
Declaration Response Response Response Construction Response
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L_l'r-" MATERIALS«
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REFERENCE PQC ADDENDUM DOGUMENT FOR THIS ITEM REVISION. P Ia | na nd () rd| na ry mea ni ng , or

PART SPECIFICATION IS INCOMPLETE WITHOUT PQC ADDENDUM

Part Number 0190-41240
Revision 05

_ “filter which rejects a narrow band of frequencies”

ECO Releasing this Rev. 3026888
Qriginal Document Author 'Ken Smyth/Wenwen Liu

(01/22/2021 Demaray’s Revised Constructions), 3;
Dkt. 76 (Joint Claim Construction Statement), 2
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Demaray’'s New Arguirrierits in Litigatior:

Demaray’s Litigation Argument

Rejecting and passing

o [ e frequencies are different subjects. and adding extrancous “passing”™ limitations would be improper.

Defendants” proposal that “[substantially] all frequencies outside of the narrow band™ must be

| passed is not required by the term’s plain meaning,

Dkt. 66 (03/19/2021 Demaray’s Reply Br.), 7-8
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Demaray’s New Argurrierits in Litigatiori Contradict Its Own Expert

Demaray’s Litigation Argument

Rejecting and passing

R frequencies are different subjects. and adding extrancous “passing”™ limitations would be improper.

Defendants” proposal that “[substantially] all frequencies outside of the narrow band™ must be

passed is not required by the term’s plain meaning.

Dkt. 66 (03/19/2021 Demaray’s Reply Br.), 7-8

Demaray’s Expert

Q. And what would a POSITA then understand in terms of what that narrow band
rejection filter passes? How would a POSITA describe or understand that?

A. What it doesn't filter, it passes. That which is not filtered is passed. You know,
given—qgiven the limitations of any circuit not being perfect.

Dkt. 58-7 (03/02/2021 Dr. Glew Depo. Tr.), 252:12-20
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Demaray’'s New Argtuirrierits in Litigatiori Contradict the Plain Meaning

Demaray’s Litigation Argument

Rejecting and passing

‘ frequencies are different subjects. and adding extrancous “passing”™ limitations would be improper.

| Defendants” proposal that “[substantially] all frequencies outside of the narrow band™ must be

passed is not required by the term’s plain meaning.

Dkt. 66 (03/19/2021 Demaray’s Reply Br.), 7-8

Plain Meaning

Band-Rejection Filter

A band-rejection filter, also called a band-stop filter, is a resonant circuit
designed to pass energy at all frequencies, except within a certain
range. The attenuation 1s greatest at the resonant frequency f, or
between two limiting frequencies £ and 1.

- ' Dkt. 70-6 (Handbook of Radio and Wireless Technology (1999)),63
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Demaray Cannot Sue Based on Fiiters it Disclairied in Prosecution History

Disclaimed filter

Ulilizing[a band-pass]

b&twaen the pulsed-DC power su%y and the plasma, however, Will not protect the pulsed-

DC power supply from the RF bias and Will also unduly distort the square-wave of the pulsed-

DC power signal applied to the target, which detnimentally affects the deposition conditions.
| Dkt. 59-6 (06/07/2006 Dr. Demaray Declaration), § 3

ggggggggg

Disclaimed filters
\ . However, a

| cnnvantional[high or low pass filter]blucks a portion of the pulsed DC frequency to the target and

wiled Ty 23,2007, the period for respanse having bee extended o Fehrary 6 2007 by a

therefore the benefits of using pulsed DC power are lost.

| Dkt. 59-5 ('356 File History, part 6/7, 02/06/2007 Applicant’s Response), 1302
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Demaray Cannot Sue Based on iiters it Disclaimed in Prosecution History

Disclaimed Filters

Low Pass Filter ] [

High Pass Filter

J (

Band Pass Filter

)

Power

uT

REJECTED

|
FREQUENCY

A Power

REJECTED {

ouT

:[ﬁLIItOff

FREQUENCY

A Power .

REJECTED

“A patentee may not state during prosecution that the claims do not cover a
particular device and then change position and later sue a party who makes that
same device for infringement.”

' REJECTED

f

FREQUENCY

Spring Window Fashions LPv. Novo Industries, L.P., 323 F.3d 989, 995 (Fed. Cir. 2003)
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Litigation Argument

The term (and Demaray’s construction) defines rejection in a “narrowband,” not mere
broadband rejection typically seen with, e.g., low-pass or high-pass filters alone. See, e.g.. Ex. 3
("356 FH) at -1302 (distinguishing a narrow band rejection filter from *a conventional high or low
pass filter™). That said, this is a “comprising” claim and a filier that is directed at rejecting

frequencies in narrowband, but that is also rmgi neered to do other thingq as well (eg..a dual-noich

filter rejecting at a second frequency), certainly be encompassed by the claim term.
-

Dkt. 66 (03/19/2021 Demaray’s Reply), 9
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Statements During Prosecution

4. My co-inventors and [ developed the band-rejection filter described in the specification and
claimed in U.S. Application Serial No. 10/101, 863 to overcome the problem of catastrophic
failure of the pulsed-DC power supply output electrometer circuit during operation. We

discovered that a band-rejection filter, which is a filter that passes all of the frequencies of the

square wave power supply except within a narrow band centered on the RF frequency of the RF

bias, protected the pulsed-DC power supply from the RF energy while not distorting the pulses
generated by the pulsed-DC power supply applied to the target.
Dkt. 59-6 (06/07/2006 Dr. Demaray’s Declaration) at q[ 4; see also
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside

the Narrow Band

The term (and Demaray’s construction) defines rejection in a “narrowband.” not mere
broadband rejection typically seen with, e.g., low-pass or high-pass filters alone. See, e.g., Ex. 3
(’356 FH) at -1302 (distinguishing a narrow band rejection filter from “a conventional high or low
pass filter”). That said, this 1s a “comprising” claim and a filter that 1s directed at rejecting

frequencies m narrowband. but that 1s also engineered to do other things as well (e.g.. a dual-notch

filter rejecting at a second frequency), certainly be encompassed by the claim term.

Dkt. 66 (03/19/2021 Demaray’s Reply), 9

Demaray’s Proposal

Plal ] or

“filter which rejects a narrow band of frequencies but
that is also engineered to do other things as well (such
as reject at frequencies outside the narrow band)”
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Original Proposal Demaray’s POM Interpretation
“filter that passes all of the “filter which rejects a narrow band of frequencies but that
frequencies of the power supply is also engineered to do other things as well (such as
except within a narrow band” reject at frequencies outside the narrow band)”
Power,,,
Rejection at

RF frequency

fRF : FREQUENCY Defendant Markman 63
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Original Proposal Demaray’s POM Interpretation

t passes all “filter which rejects a narrow band of frequencies but that
' ower supply is also engineered to do other things as well (such as
within a narrow “ reject at frequencies outside the narrow band)”

Rejection at Rejection at
RF frequency f, frequency
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Original Proposal Demaray’s POM Interpretation

t passes all “filter which rejects a narrow band of frequencies but that
' is also engineered to do other things as well (such as
reject at frequencies outside the narrow band)’

Rejectionat  Rejectionat Rejection at
RF frequency fgfrequency  f;frequency
| i A

I | B | | I | 1

FREQUENCY

:.u_h

m

m—h
;h__
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside
the Narrow Band

Demaray’s Original Proposal Demaray’s POM Interpretation

t passes all “filter which rejects a narrow band of frequencies but that
' IS also engineered to do other things as well (such as
reject at frequencies outside the narrow band)’

Rejectionat  Rejectionat Rejectionat  Rejection at

RF frequency f;frequency f,frequency frequencies > f,
] I ] I
[ \ | \ \

| [ | [ |
i I I >
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Demaray’'s POM Interpretation of NBRF Seeks o Recapture

Disclaimed Filters

Demaray’s Definition

Power

The inventors explained during prosecution that the claimed filter "@

filter that passes all of the frequencies of the [] power supplv except within a

narrow band centered on the RF frequency of the RF bias....” Ex. 1052 at 1130-31,

1134.

Dkt. 58-3 (IPR2021-00103, 02/16/2021 Demaray’s

Preliminary Response), 24

ouT

Claimed NBRF

REJECTED

e FREQUENCY

Disclaimed Filters

[ Low Pass Filter

High Pass Filter

Band Pass Filter ]

REJECTED

Power
ouT

Power,,

>
FREQUENCY

A Power .

REJECTED

f . FREQUENCY
scutoff

A Power .

REJECTED REJECTED

f1 fz FREQUENCY
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Demaray’s POM Interpretation of NBRF Rejecis Frequencies Outside

the Narrow Band

Demaray’s alleged basis for broadening the claim limitation is contrary to law

That said, this 1s a “comprising” claim and a filter that 1s directed at rejecting

frequencies 1n narrowband, but that is also engineered to do other things as well (e.g., a dual-notch

filter rejecting at a second frequency), certainly be encompassed by the claim term.
Dkt. 66 (03/19/2021 Demaray’s Reply), 9

“Comprising, while permitting additional elements not required by a claim, does

not remove the limitations that are present.”

Power Mosfet Techs. L.L.C. v. Siemens AG, 378 F.3d 1396, 1409 (Fed. Cir. 2004) (internal quotes omitted)

“[Clomprising is not a weasel word with which to abrogate claim limitations.”

Dippin’Dots, Inc. v. Mosey, 476 F.3d 1337, 1343 (Fed. Cir. 2007) (internal quotes omitted)
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NBRF Must Pass All Frequencies Outside the Narrow Band to Not Distort

the Shape of the “pulsed DC power”

S = Three Key Interrelated Elements of Alleged Invention

| | | 15 ~14
12— — FILTER PDC POWER

1. A reactor according to the present invention, comprising:
16 a target area for receiving a target;
17 a substrate area opposite the target area for receiving a
substrate;
a pulsed DC power supply coupled to the target area, the
= pulsed DC power supply providing alterating negative
18 and positive voltages to the target;
= an RF bias power supply coupled to the substrate; and
a narrow band-rejection filter that rejects at a frequency of
the RE bias power supply coupled between the pulsed
DC power supply and the target area.

O
.

'276 Patent at Claim 1, Fig. 1A
'276 Patent at Fig. 1A, Claim 1 Defendant Markman 69



NBRF Must Pass All Frequencies Outside the Narrow Band to Not Distort

the Shape of the “pulsed DC power”

Given that:
Applicant’s Response a. The pulse wave is “formed of all

frequencies both higher and lower than

Although it is true that “the filter is going to work at certain frequencies,” as suggested by the [RF] bias [] freq uency”
the Examiner, the recited “band rejection filter” works at the frequency of the RF bias supply and
blocks only a narrow band of frequencies around the frequency of the RF bias supply. This Sq uare Wave
allows the square wave pulse of the DC power, which is formed of all frequencies both higher (f1 + f2 + f3 + f4 + f5 -+ f6 + .+ fn)

and lower than the biased frequency, to be transmitted through the filter to the target. Otherwise,

the pulse that would reach the target is distorted so that the benefits of the pulsed DC power are

not realized. Therefore, utilization of a band rejection filter at the frequency of the bias power is

neither taught nor obvious from the teachings of Smolanoff. Furthermore, use of a band

rejection filter at the frequency of the bias power places a distinct limitation on the claim.

Dkt. 59-5 (’356 File History, part 6/7, Applicant’s Response), 1307

Defendant Markman 70



NBRF Must Pass All Frequencies Outside the Narrow Band to Not Distort

the Shape of the “pulsed DC power”

Given that:
Applicant’s Response a. The pulse wave is “formed of all

frequencies both higher and lower than

Although it is true that “the filter is going to work at certain frequencies,” as suggested by the [RF] b| as [] freq uen Cy”
the Examiner, the recited “band rejection filter” works at the frequency of the RF bias supply and
(11

blocks only a narrow band of frequencies around the frequency of the RF bias supply. This b . The N B RF bIOCkS O_nl\[ a narrow ba nd Of
allows the square wave pulse of the DC power, which is formed of all frequencies both higher freq uencies arou nd the freq uency Of the RF

H )
and lower than the biased frequency, to be transmitted through the filter to the target. Otherwise, b las su p ply

2
the pulse that would reach the target is distorted so that the benefits of the pulsed DC power are = £ =] ~15 14
12—{7ARGET_ 1 FILTER POC POWER

not realized. Therefore, utilization of a band rejection filter at the frequency of the bias power is

53 d
neither taught nor obvious from the teachings of Smolanoff. Furthermore, use of a band ©l
[

rejection filter at the frequency of the bias power places a distinct limitation on the claim. —

54—

Dkt. 59-5 (’356 File History, part 6/7, Applicant’s Response), 1307

s FREQUENCY
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NBRF Must Pass All Frequencies Outside the Narrow Band to Not Distort

the Shape of the “pulsed DC power”

Given that:
Applicant’s Response a. The pulse wave is “formed of all

frequencies both higher and lower than

Although it is true that “the filter is going to work at certain frequencies,” as suggested by the [RF] bias[] frequency”
the Examiner, the recited “band rejection filter” works at the frequency of the RF bias supply and
blocks only a narrow band of frequencies around the frequency of the RF bias supply. This b. The NBRF "blocks only a narrow band of
allows the square wave pulse of the DC power, which is formed of all frequencies both higher frequencies around the frequency of the RF

bias supply”

and lower than the biased frequency, to be transmitted through the filter to the target. Otherwise,

the ﬂlse that would reach the targel is distorted so that the benefits of the Elsed DC power are

not realized. Therefore, utilization of a band rejection filter at the frequency of the bias power is

The result is:

neither taught nor obvious from the teachings of Smolanoff. Furthermore, use of a band c. The pulse d DC is not “distorted so that the
rejection filter at the frequency of the bias power places a distinct limitation on the claim. benefits Of the pulsed DC power are []
Dkt. 59-5 (’356 File History, part 6/7, Applicant’s Response), 1307 realized”
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NBRF Must Pass All Freqguenicies Outside the Naitow Band to Not Distort

the Shape of the “pulsed DC power”

Applicant’s Response

As stated in the

e o Declaration of Emest Demeray filed with this amendment under 37 C.F.R. §1.132, the filter

protecting the pulsed DC power supply from the RF power of the bias is an aspect of the claimed

invention. The ﬁlter pass the pulsed DC signal without unduly affecting the shape of that
A '

signal while rejecting the RF power. Therefore, the filter passes all frequencies except for the

frequency of the bias power itself. As stated in the Declaration of Ernest Demeray, other filter

PaSSI n g a” designs resulted in a distortion of the pulsed DC signal or in leakage of RF power back to the
frequencies

outside the narrow

. Dkt. 59-5 (’356 File History, part 6/7, 06/12/2006 Applicant’s Response), 1130-31
band is a

Defendant Markman 73

pulsed DC power supply -- resulting in the catastrophic failure of the power supply.



NBRF Must Pass All Freqguenicies Outside the Naitow Band to Not Distort

the Shape of the “pulsed DC power”

= Applicant’s Response

As stated in the

e Declaration of Ernest Demeray filed with this amendment under 37 C.F.R. §1.132, the filter

protecting the pulsed DC power supply from the RF power of the bias is an aspect of the claimed

invention. The filter must pass the pulsed DC signal without unduly affecting the shape of that
— 1 signal while rejecting the RF power. Therefore, the filter passes all frequencies except for the
frequency of the bias power itself. As stated in the Declaration of Ernest Demeray, other filter

designs resulted in a distortion of the pulsed DC signal or in leakage of RF power back to the

pulsed DC power supply -- resulting in the catastrophic failure of the power supply.

Dkt. 59-5 (’356 File History, part 6/7, 06/12/2006 Applicant’s Response), 1130-31
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NBRF Must Pass All Freqguenicies Outside thie Naitow Band to Not Distort

the Shape of the “pulsed DC power”

Applicant’s Response

Additionally, in order for the pulsed DC power applied to the target to be useful, the

pulsed DC power must include substantially all of its Fourier constituents, and therefore only a

_ amom band rejection filter that filters out a specific narrow band of filters can be utilized. Further, in

application as follows:

S order that the pulsed DC power be protected from the RF bias power supply, the band rejection

gggggg

filter must be set to filter out the frequency of the RF bias power supply. A low pass filter,

— which is commonly utilized in systems such as Smolanoff, would destroy all of the low

frequency components of the pulses. With a band rejection filter, all of the pulsed DC power

except that within the rejected band passes to the target. Therefore, far from not mattering which

filter is used, as the Examiner opines, it is extremely important that the filter be a band rejection

filter that filters out the frequency of the RF bias power, as is recited in claims 21, 43, and 51.

For at least this reason, claims 21, 43, and 51 are allowable over the combination of Smolanoff

and Fu.
Dkt. 59 (’356 File History, part7/7, 10/02/2007 Applicant’'s Response), 1386-87
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NBRF Defined to Pass Aili Frequericies Outside thie Narrow Band

Demaray’s Definition

Power .
REJECTED

The inventors explained during prosecution that the claimed filter ‘(9 a

filter that passes all of the frequencies of the [] power supply except within a

narrow band centered on the RE frequency of the RF bias....” Ex. 1052 at 1130-31,

1134
Dkt. 58-3 (IPR2021-00103,02/16/2021 Demaray'’s Preliminary
Response), citing to 06/07/06 Demaray Declaration , 24 i FREQUENCY
1+
NARROW
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“A method of depositing a
film on an insulating
substrate, comprising”

'657 Patent, Claim 1 Preamble



The Meaning of “subsirate”

Limitation Court’s Preliminary Construction Demaray’s Proposal

“substrate” Plain-and-ordinary meaning, which includes, but Plain and ordinary meaning
is not limited to a wafer coated with an insulator OR

“material that provides the surface on which
something is deposited or inscribed,
for example a silicon wafer used to
manufacture integrated circuits’
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Fine-Tuned Dispute. The Nieaning ol "substraie”

Court’s Tentative Construction: Plain and ordinary meaning, which
Includes, but is not limited to a wafer coated with an insulator

The dispute fine-tuned: Can the plain and ordinary meaning of
“substrate” as used in the claimed “insulating substrate® be any
“material that provides the surface on which something is deposited
or inscribed”?

In other words, can an “insulating substrate” be any type of
substrate having one thin film that is insulating?

Defendants’ Markman 79



Asserted Claim Requires “an insulating substraie”

1. A method of depositing a film on an insulating sub-
strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages:

providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate;

providing a magnetic field to the target; and

reconditioning the target;

wherein reconditioning the target includes reactive sput-
tering 1n the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent, Claim 1
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l(f

‘substrate”

Non-Asserted Claim Reguires Any Type of

“an insulating film on a substrate” [Any Type of] Substrate
2. A method of depositing an insulating film on a sub- Substrate 16 can be a solid, smooth surface. Typically,
strate, comprising: substrate 16 can be a silicon wafer or a silicon wafer coated
providing a process gas between a target and a substrate; with a layer of silicon oxide formed by a chemical vapor

providing pulsed DC power to the target through a narrow
band rejection filter such that the voltage on the target
alternates between positive and negative voltages:

providing an RF bias that corresponds to the narrow band
rejection filter to the substrate; and

providing a magnetic field to the target; 657 Patent, 7:62-8:1

wherein an oxide material 1s deposited on the substrate,
and the insulating film is formed by reactive sputtering
in a mode between a metallic mode and a poison mode.

'657 Patent, Claim 2

deposition process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass. such as Corning 1737
(Corning Inc., Flmira, N.Y.), a glass-like material, quartz, a
metal, a metal oxide, or a plastic material.

silicon substrate

glass substrate

metal substrate
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ubstrate™—Not Any Type of “substrate”

Asserted Claim Non-Asserted Claim
“an insulating substrate” “an insulating film on a substrate”
1. A method of depositing a film on an insulating sub- 2. A method of depositing an insulating film on a sub-
strate, comprising: strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages:

providing an RF bias at a frequency that corresponds to

providing a process gas between a target and a substrate:

providing pulsed DC power to the target through a narrow
band rejection filter such that the voltage on the target
alternates between positive and negative voltages;

providing an RF bias that corresponds to the narrow band

the narrow band rejection filter to the substrate; rejection filter to the substrate; and

providing a magnetic field to the target; and providing a magnetic field to the target;

reconditioning the target; wherein an oxide material is deposited on the substrate,

wherein reconditioning the target includes reactive sput- and the insulating film is formed by reactive sputtering
tering in the metallic mode and then reactive sputtering in a mode between a metallic mode and a poison mode.
in the poison mode. 657 Patent, Claim 2

'657 Patent, Claim 1

“In the absence of any evidence to the contrary, we must presume that the
use of these different terms in the claims connotes different meanings.”

CAE Screenplates Inc. v. Heinrich Fiedler GmbH & Co. KG, 224 F.3d 1308, 1317 (Fed. Cir. 2000)
Defendant Markman 82



I

Demaray Replaces “irisuiatirig substrate” VWithi Any Type of “substrate”

Defendants’ position disregards the patents’ teaching that the claimed methods)can be used

with “any type” of substrate. Ex. 1, 2:61-62.

Dkt. 46 (Demaray’s Opening Brief), 6
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Court’s construction of ‘substrate’]”

insulating [plain and ordinary meaning, which includes,
but is not limited to a wafer coated with an insulator]

INSERTING DEMARAY’S POM:

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

Parties agree this is a
“substrate”
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

Parties agree this is a
“substrate”
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
according to Demaray
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
according to Demaray
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I

Demaray Replaces “irisuiatirig substrate” VWithi Any Type of “substrate”

Defendants’ position disregards the patents’ teaching thatthe claimed methods)can be used

with “any type” of substrate. Ex. 1, 2:61-62.

Phiniff, Case No. 6:20r-00634-ADA

(cls. 41 & 81: “wherein the substrate includes a transistor structure.”). Thus, any construction that

PLAINTIFF DEMARAY LLC'S

suggests the substrate must be monolithic or entirely non-conductive is contrary to both the

S— : intrinsic record and the technology at 1ssue. Glew, 99 35-37.

Dkt. 46 (Demaray’s Opening Brief), 6

LLLLLLLLL

nnnnnnnnnnnnnnnnn

- 37. In addition, as discussed above, pure silicon is an insulating material. In
semiconductor manufacturing, the silicon is doped to create a lower resistance
semiconductor material. The doped silicon wafer contains striations of layers that exhibit
differing degrees of insulating properties and conductive properties resulting from the
doping. A POSITA would thus consider silicon wafers used in the industry to be insulating

substrates to the extent they are not considered monolithic.
Dkt. 46—1 (Glew Declaration), 37
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Silicon is a Semiconducting Matierial

MODERN
ICTION)

of
EEEEEEEEEEE

semiconductor—1. A class of materials, such as
silicon and germanium, whose electrical properties lie

between those of conductors (such as copper and alu-

minum) and insulators (such as glass and rubber), in
which the electrical charge carrier concentration increases

with increasing temperature over some temperature range.
Dkt. 61-1 (Modern Dictionary of Electronics (1999)), 2796.
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Substrates Can Be lrisuiatiing, Seimniconducting, or Conducting

e Intrinsic Evidence

present invention is illustrated in FIG. 1. The battery 10 is
formed on a substrate 12 which can be an insulator, a
semiconductor, or a conductor. The substrate 12 should also
have sufficient mechanical strength to support the thin films
T during processing or operational temperatures. For example,
e b the substrate 12 can comprise silicon dioxide, aluminum
oxide, titanium, or a polymer.

10
0 ”:
13
16 lgj P N\
14y
12

U.S. Pat. 6,632,563, 2:46-48, Fig. 1
(cited on face of Patents-in-Suit)
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

insulating substrate
according to Demaray

silicon semiconductor wafer
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
according to Demaray

silicon semiconductor wafer

Defendants’ Markman 92



Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
silicon semiconductor wafer according to Demaray
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

— insulating substrate
silicon semiconductor wafer according to Demaray
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

 insulating substrate
according to Demaray

silicon semiconductor wafer
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

_

= insulating substrate
according to Demaray

silicon semiconductor wafer
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

_

=— insulating substrate
according to Demaray

silicon semiconductor wafer
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Demaray’s POM of “subsirate”™: liniproperly Ailows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

Parties agree this is an
“insulating substrate”
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Demaray’s POM of “substiate”: iniproperiy Aliows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
according to Demaray
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Demaray’s POM of “substiate”: iniproperiy Aliows “insulating substrate” to Encompass
Any Type of “Substrate” Having One Insulating Layer of Material

“insulating [Demaray’s ‘substrate’ POM]”

insulating [material that provides the surface on which
something is deposited or inscribed, which includes, but
is not limited to a wafer coated with an insulator]

= insulating substrate
according to Demaray
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L aml)

Demaray Mischaracterizes Ciaim 1 and the Specification

E— Defendants’ position disregards the patents’ teaching that(the claimed methods)can be used

with “any type” of substrate. Ex. 1, 2:61-62. Defendants’ position also contradicts numerous

preferred embodiments involving substrates that include layers of insulating materials that have

OPENING CLAIM CONSTRUCTION BRIEF

been deposited on top of other materials—as well as materials containing conductive elements

such as traces and transistors—that are also part of the “substrate.” In these preferred

Dkt. 46 (02/16/2021 Demaray’s Opening Br.), 6
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

Can Be Wafer And/Or Prior Layer(s)

6 inch wafer of
substrate 16 which includes a 10 pm thick thermal oxide
substrate, which can be purchased from companies such as
Silicon Quest International, Santa Clara, CA.

IR ’657
= 4

Ex. 1('657 Pat.), 18:7-12

substrate 16 can be a silicon wafer or a silicon wafer coated
with a layer of silicon oxide formed by a chemical vapor
deposition process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass, such as Corning 1737
(Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
metal, a metal oxide, or a plastic material.

Ex. 1('657 Pat.), 7:62-8:1

In one example, substrate 16 is a silicon substrate with
an undercladding layer of thermally oxidized SiO, of about
IS5 pm thick. Ex. 1 (‘657 Pat.), 18:55-57

10
Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

Can Be Wafer And/Or Prior Layer(s)

6 inch wafer of
substrate 16 which includes a 10 um thick thermal oxide

substrate, which can be purchased from companies such as .
6 inch wafer of

Silicon Quest International, Santa Clara, CA.

substrate 16 which includes a 10 pum thick thermal oxide
substrate 16 can be a silicon wafer or a silicon wafer coated 4 -
deposition process or by  themmal oxidation proces. Al substrate, which can be purchased from companies such as
natively, substrate 16 can be a glass, such as Corning 1737 e .
(Coming Lo, Elnir, N.Y,. o glos-ike materal, e, Silicon Quest International, Santa Clara, CA.

Ex. 1 ('657 Pat.), 7:62-8:1 -
m mfélefif‘l%‘?éiﬁ?l?é“ffiféﬁiﬁf; e '657 Patentat 18:7-12
wm thick. Ex. 1 ('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

Can Be Wafer And/Or Prior Layer(s)

6 inch wafer of
substrate 16 which includes a 10 um thick thermal oxide

substrate, which can be purchased from companies such as .
6 inch wafer of

Silicon Quest International, Santa Clara, CA.

substrate 16 which includes a 10 pum thick thermal oxide
substrate 16 can be a silicon wafer or a silicon wafer coated 4 -
deposition process or by  themmal oxidation proces. Al substrate, which can be purchased from companies such as
natively, substrate 16 can be a glass, such as Corning 1737 e .
(Coming Lo, Elnir, N.Y,. o glos-ike materal, e, Silicon Quest International, Santa Clara, CA.
Ex. 1('657 Pat.), 7:62-8:1
m mfélefif‘l%‘?éiﬁ?l?é“ffiféﬁiﬁf; oridized SI0; of sbout '657 Patentat 18:7-12
wm thick. Ex. 1 ('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “supstrate” is “base material,

including but not limited to a wafer coated with an insulator”

EXAMPLE 2
I

o United States Patent

A waveguide amplifier can be deposited according to the
present invention. An embodiment of target 12 having
composition 57.4 cat. % Si, 41.0 cat. % Al 0.8 cat. % Er 0.8
cat. % Yb (the “0.8/0.8 target™) can be formed as disclosed
in the 341 application. The Er—Yb (0.8/0.8) co-doped
Alumino-Silicate film was deposited onto a 6 inch wafer of
substrate 16 which includes a 10 pm thick thermal oxide
substrate, which can be purchased from companies such as Su bSt rate 1 6
Silicon Quest International, Santa Clara, CA. Target 12 was
first cleaned by sputtering with Ar (80 scem) only in the
metallic mode. Target 12 was then conditioned in poison
mode by flowing 60 scem of Argon and 40 scem of oxygen
respectively. The power supplied to target 12 during condi-
tioning was kept at about 6 kW.

An active core film was then deposited on substrate 16.
The thickness of the deposited film is approximately 1.2 um. . .
The deposition parameters are shown in Table 2. ACthe core f] lm
A :‘.llmighl w;wcguid{:l[mllum can 111::;1 formed by standard d epOS] ted
photolithography techniques. The active core was etched
using reactive ion etch followed by striping and cleaning.
Next. a 10 um top cladding layer is deposited using a similar .
deposition process according to the present invention. An Cladd] ng layer
embodiment of target 12 with composition 92 cat. % 51 and .
8 cat. % Al as shown in F1G. 9 to form the top cladding layer. depOS] ted over
The index difference between the top cladding layer and the . .
active layer is about 3.7%. The amplifier is then annealed at aCtlve core f] lm
725% C. for about 30 min (see FI1G. 6, for example).

'657 Patentat 18:1:39 Defendants’ Markman 105



Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation
In one example, substrate 16 is a silicon substrate with
an undercladding layer of thermally oxidized Si0, of about

- n.m{: 3 6 inch wafer of 1 5 ’_ln’l thi Ck .

substrate 16 which includes a 10 um thick thermal oxide
substrate, which can be purchased from companies such as
Silicon Quest International, Santa Clara, CA.

Ex. 1('657 Pat.), 18:7-12

'657 Patentat 18:55-57

substrate 16 can be a silicon wafer or a silicon wafer coated
with a layer of silicon oxide formed by a chemical vapor
deposition process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass, such as Corning 1737
(Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
metal, a metal oxide, or a plastic material.

E ,7:62-8:1

In one example, substrate 16 is a silicon substrate with

an undercladding layer of thermally oxidized SiO, of about
15 pm thick. £x.1('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

’ [J
Demaray’s Own Presentation
In one example, substrate 16 is a silicon substrate with
an undercladding layer of thermally oxidized Si0, of about
STRERIETE which ineloies ED TS s 15 pm thick. Substrate 16 with the thermal oxide layer can
substrate, which can be purchased from companies such as " -
Silicon Quest ntrnational,Santa Clar, CA. be purchased from companies such as Silicon Quest Inter-

national. Santa Clara. Calif. A layer of active core material
substrate 16 can be a silicon wafer or a silicon wafer coated is tllen dEPOSitEd Dn SUbStratE 16 Witll a Shad{)w MaSk as

with a layer of silicon oxide formed by a chemical vapor
deposition process or by a thermal oxidation process. Alter-

Bty it 15 0L b8 4 o) iiod Coning Tiag described in the 492 application. Use of a shadow mask

(Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
'657 Patent at 18:55-61

metal, a metal oxide, or a plastic material.

In one example, substrate 16 is a silicon substrate with
an undercladding layer of thermally oxidized SiO, of about
15 pm thick. £x.1('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,

including but not limited to a wafer coated with an insulator”

EXAMPLE 3
0D A
o ST This example describes production of a dual core Erbinm/
Yutrbium co-doped amplifier according 1o the present inven-
tion. In one example, substrate 16 is a silicon substrate with

an luldcrc_:ludding layer of ljn_:mmlly oxidized ‘.:‘fi'.’_‘.'2 of about Su bSt ra te 1 6

15 um thick. Substrate 16 with the thermal oxide laver can
be purchased from companies such as Silicon Quest Inter-
national, Santa Clara, Calif. A layer of active core material

is then deposited on substrate 16 with a Shadow Mask as ACtive layer

described in the "492 application. Use of a shadow mask

resulls _in a 'Emr[ic:jl taper on each Hidc.ul‘ a_finished deposi ted On

waveguide which greatly enhances the coupling of light into

and out of the waveguide. Su bSt rate 1 6

}

o United States Patent
Zhang et al.

can be dLgHmlLd with an embodiment of l‘lrgm 12 ]mvmg
composition of 3i/Al of about 87 cat. % 51 and about 13 cat.
EXAMPLE 1 % Al. The passive layer and active layer are then patterned

g e c »f_f acd sl b by standard lithography techniques to form a core that has a
‘o width of about 5.0 pm for the active core and tapering to

NS ot e el ik iy about 3.5 pum at the top of the passive core with an effective _
ety How bl wnhade o 10 e tevk dwrmad sl -

e e length of about 9.3 cm.

- Upper cladding layer is then deposited from a Si/Al target
of 92 cat. % Si and 8 cat. % Al Deposition of the upper
:Jﬂ‘.".‘i:‘ """?;":’.‘f’]"?;”‘l::'?:’"'"‘ cladding layer is shown in FIG. 9. In some embodiments, the
' . upper cladding laver can be deposited with a non-biased
process. The thickness of the upper cladding layer can be
about 10 pm. The amplifier formed by this process is then
annealed at 725° C. for about 30 min.

arrer By v abosl 1 5% Tlee smpd iy’ m D swsakid of

Commm— '657 Patentat 18:50-19:21
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

substrate 16 can be a silicon wafer or a silicon wafer coated

. ““"; 4 substrate 16 which includes a 10 pm tl]jck6t;?ei1:n:iaf)iri§ef With a layer Of Silicon OXide formec}' by a Cllemical Vapor

e Gt s, S s, . et | deposition process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass, such as Corning 1737
substrate 16 can be a silicon wafer or a silicon wafer coated . . » .
il & e o i ot o by 1 e v (Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
?éiif;fi;ii‘ij?ai;j&;?;:gi:z:’.ﬁl‘;:‘l’;;e‘ff;?,‘i;‘i;fl metal, a metal oxide, or a plastic material.
metal, a metal oxide. or a plastic material.
m 1ufél§§i%§£11§?l?é“ffiféﬁiif; RS o '657 Patentat 7:62-8:1
wm thick. Ex.1('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

substrate 16 can be a silicon wafer or a silicon wafer coated

e : i 6 inch waferof with a laver of silicon oxide formed by a chemical vapor
7 4 substrate 16 which includes a 10 pm thick thermal oxide
substrate, which can be purchased from companies such as
Silicon Quet Inermational. Snta Clrs, CA. deposmon process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass, such as Corning 1737
substrate 16 can be a silicon wafer or a silicon wafer coated
il & e o i ot o by 1 e v (Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
?éiif;fi;ii‘ij?ai;j&;?;:gi:z:’.ﬁl‘;:‘l’;;e‘ff;?,‘i;‘i;fl metal, a metal oxide, or a plastic material.
metal, a metal oxide. or a plastic material.
m mfélefif‘la‘?éiﬁ?l?é“é’?iféﬁiif; RS o '657 Patentat 7:62-8:1
wm thick. Ex.1('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,
including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

substrate 16 can be a silicon wafer or a silicon wafer coated

. ““"; 4 substrate 16 which includes a 10 pm tl]jck6t;?ei1:n:iaf)iri§ef With a layer Of Silicon OXide formec}' by a Cllemical Vapor

e Gt s, S s, . et | deposition process or by a thermal oxidation process. Alter-
natively, substrate 16 can be a glass, such as Corning 1737
substrate 16 can be a silicon wafer or a silicon wafer coated . . » .
il & e o i ot o by 1 e v (Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a
?éiif;fi;ii‘ij?ai;j&;?;:gi:z:’.ﬁl‘;:‘l’;;e‘ff;?,‘i;‘i;fl metal, a metal oxide, or a plastic material.
metal, a metal oxide. or a plastic material.
m 1ufél§§i%§£11§?l?é“ffiféﬁiif; RS o '657 Patentat 7:62-8:1
wm thick. Ex.1('657 Pat.), 18:55-57

Demaray’s Presentation, Slide 10
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Demaray’s Citations Suppoit the POM of “substrate” is “base material,

including but not limited to a wafer coated with an insulator”

Demaray’s Own Presentation

Substrate 16 can br:.: a solid, smooth .s].lrface, Typically,
substrate 16 can be a silicon wafer or a silicon wafer coated

Alumize Sicst i vos depstcdontc« RN with a layer of silicon oxide formed by a chemical vapor
substrate, which can be purchased from companies such as . . . .
Silcon Quest Inerntiona,Sana o, CA. deposition process or by a thermal oxidation process. Alter-

natively, substrate 16 can be a glass, such as Corning 1737
VA 3 g of o v fored by il v (Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a

deposition process or by a thermal oxidation process. Alter-

natively, substrate 16 can be a glass, such as Corning 1737 2S s - : 1 4 d 1 T4 ~ - 1
(Corning Inc., Elmira, N.Y.), a glass-like material, quartz, a nletéi N t".l llle[ H 0 Xl e, 0].' a p H Stlc ln'cnerlil .
metal, a metal oxide, or a plastic material.

'657 Patentat 7:62-8:1

In one example, substrate 16 is a silicon substrate with

an undercladding layer of thermally oxidized SiO, of about H
15 pm thick. ; Ex.1('657 Pat.), 18:55-57 S p Utte rn g Rea Cto r
19 - ~ 12 19
) . . ' 52 ' 12. target
Demaray’s Presentation, Slide 10 ‘Ll.‘_l}/\’j]_&— 16. substrate
= ™ o = 17. carrier sheet

E 19. ground shield
1 63 ! .
: ; 51.region
i : 52. central target region
L | 53. plasma

- 7777777777216
! ]
! 17
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The Specification Coriiiiitis “subsirate” is iie “base material, including but

not limited to a wafer coated with an insulator”
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EXAMPLE 4

Another example of production of a waveguide amplifier
15 described here. Again, substrate 16 can be a Si wafer with
about a 15 pm thick thermal oxide as can be purchased from
Silicon Quest International, Santa Clara, Calif. The embodi-

The active core film was deposited onto a 6 inch thermal
oxide wafer, which has been previously discussed, from the
1.5/0 target. The thermal oxide thickness was about 10 pm
as described in previous examples. The active core 1s
deposited to a thickness of about 1.2 pm with a deposition
time of approximately 1 hr. The process condition are as
listed in Table 4 below.

Substrate 16

A straight waveguide pattern can then be formed by a
standard photolithography procedure. The active core was
etched using reactive ion etch followed by striping and
cleaning.

}

A target having composition 92 cat.
% Si and 8 cat. % Al with deposition parameters as described
in FIG. 9 was used to deposit the top cladding. The differ-
ence between the index of refraction between the core and
the cladding is then about 3.7%.

'657 Patentat 19:39-20:17

Defendants’ Markman 113



The Specification Coiifiiiiis “subsirate” is

not limited to a wafer coated with an insulator”

ine "base material, including but

' o2 United States Patent
Zhang et al.

EXAMPFLE 3
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EXAMPE 4
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EXAMPLE 6

A waveguide amplifier was fabricated using this material
in the similar fashion as described in examples 2-4. The
active core was first deposited on substrate 16, which
includes a 10 um thermal oxide layer, using the following
deposition parameters: target power 5 KW, pulsing fre-
quency 120 KHz, bias 100 W, reverse time 2.3 us, Argon and
Oxygen flow are 60 sccm and 30 scem respectively. The
active core thickness is deposited to a thickness about 1.2
um, which takes approximately 1 hr. All wafers are pre-
heated at about 350° C. for 30 min before deposition. A
straight waveguide pattern is then formed by standard pho-
tolithography procedure. The active core was etched using

reactive ion etch ful]nwiii bi striiini and clcanini-

The *92/8” (92 cat. % Si and 8 cat. % Al) metallic target was
used to deposit top clad according to deposition parameters
shown in FIG. 9, resulting in a 4% index difference between
active core and cladding. The wave guide was then annealed
at 800° C. for about 30 min.

‘657 Patent at 20:62—-21:55

Substrate 16

}
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Intrinsic Evidence Coiiilrins “substiaie” is the "base imaterial, including but

not limited to a wafer coated with an insulator”

US 200700531 A1

Named Inventors’ Other Patent Publication

M TOP ELECTRODE —304
e eLeeTRolE —a0s PEROVSKITE —~—-1302 [0062] FIG. 6A illustrates a parallel coupled stacking. As
— = shown in FIG. 6A, a substrate 301, which for example can
: be a high temperature plastic substrate, such as polyimide, is
. loaded into load lock 503. Electrode layer 303, for example,
can be deposited in chamber 504. A dielectric perovskite
. ——304  Jayer 302 is then deposited on electrode layer 303. Perovs-
PEROVSKITE —~—302 kitelayer 302 can be about 0.1 to 1 pm and can be deposited
in chamber 505 according to embodiments of the present

THIRD ELECTRODE —~—304  nvention.

PEROVSKITE —~—302

.OND ELECTRODE

A second capacitor stack can then
e : be deposited over the first capacitor stack formed by first
PEROVSKITE ——302 electrode layer 303, perovskite layer 302, and second elec-

trode layer 304. This capacitor stack includes second per-
FIRST ELECTRODE 303 ovskite layer 305 and third electrode layer 306. In some
SUBSTRATE —~—301

U.S. Patent Publ'n No. 2007/0053139, [0062], Fig. 6

(cited on face of Asserted Patents)
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Intrinsic Evidence Coniirms “subsirate” is the “tase inaterial, including

but not limited to a wafer coated with an insulator”

30 The substrate 22 underlying the battery 20 may be com-
/ . ,/_,-ED prised of glass, alumina, sapphire or various semiconductor
y / or polymer materials. To enable electrical power to be

J".

fa S withdrawn from the battery 20, two current collector films

2: :Eg AARATRIANY '7// / 34 32ma:g 3'1411&1'& éiipasiéed upon the substrate 22, and then the
ay; va | cathode film 24 is deposited upon the collector 32. The

32 —tta o ocd | A/ current collector films 32 and 34 of the depicted battery 20
,/////‘// are separated from one another as shown in FIG. 1, and the
22 _ first collector film 32 is slightly larger in area (when viewed

in plan) than that of the second collector 34.

U.S. Pat. 5,561,004 at 2:5-14, Fig. 1
(cited on face of Asserted Patents)

As discussed with respect to FIG. 1, the memory cell 4
comprises the semiconductor substrate 10, the plurality of
transistor gate electrodes 12, the adjacent transistor active
areas 14, the field oxide elements 16, the first insulating
layer 18 and the “poly plug” 20. A is then
formed over the first insulating layer 18. A via 24 is formed
in the structural layer 22 to expose the underlying poly plug

20.

U.S. Pat. 6,281,142 at 8:1-8, Fig. 1
(cited on face of Asserted Patents)
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Intrinsic Evidence Coniirms “subsirate” is ihe "vase material, including

but not limited to a wafer coated with an insulator”

1o Waveguide 10 comprises a stack of material 12 which is
/ attached to a substrate 30. A protective coating or
upper isolation layer 14 is placed on top of both multi-

Fig.5 layer stack 12 and substrate 30. Upper isolation layer 14

can shield the waveguide from environmental attacks

o e }“ : such as moisture, chemical attack, etc. Furthermore,

U.S. Pat. 5,303,319 at 2:66-3:3, Fig. 3
(cited on face of Asserted Patents)

Referring to the drawings, FIG. 1 is a schematic view of
an optical device 10 having a substrate 20, a waveguiding
clement 30, and a cladding layer 40. In conventional appli-
cations, substrate 20 is typically a silicon wafer with a
thermally oxidized Si0, surface layer. The SiO, layer in
such devices functions as a first cladding layer for the
waveguiding element. In a first embodiment of the present
invention, layer 20 is a doped silica substrate, the doped
silica substrate having a coefficient of thermal expansion
which approximates the coefficient of thermal expansion of
the waveguiding element material layer.

U.S. Pat. 5,483,613 at 2:47-57, Fig. 1
(cited on face of Asserted Patents)
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Plain meaning of “substrate” i1s "base imaterial, including but not

limited to a wafer coated with an insulator”

substrate — Also called base material. 1. The sup-
porting material on or in which the parts of an integrated
circuit are attached or made. The substrate may be passive
(thin film, hybrid) or active (monolithic compatible). 2. A

Dkt. 61-1 (Modern Dictionary of Electronics (1999)), 2797

3.2 SUBSTRATES FOR THIN
FILMS APPLICATIONS

3.2.1 Introduction

The function of the substrate is to provide the base onto which thin film circuits are fabri-
cated and various thin film multilayers are deposited. In addition, the substrate provides
the necessary mechanical support and rigidity needed for a reliable circuit, and it has ade-

Dkt. 61 (Thin Film Technology Handbook (1997)), 2815.
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“metallic mode” / poison mode”
'657 Patent, Claim 1



“‘metallic mode” / “poisoin mode” Dispuii

Demaray’s Proposal Defendants’ Proposal

metallic mode: “mode of operation in which the
surface of the target is substantially metallic”

Plain and ordinary meaning
poison mode: “mode of operation in which the

rate of the thin film formation on the surface of
the target equals or exceeds the rate of sputter
removal of the surface of the target”

Defendant Markman 120



“metallic mode” / “poisoin mode” Uispuit

Court’s Preliminary Construction

metallic mode: Plain-and-ordinary meaning wherein the plain-and-
ordinary meaning is[“mode of operation in which the surface of the | Demaray’s
target is substantially metallic)and is characterized by a small Proposal
addition of reactive gas to the inert gas flow, a higher impedance
magnetron discharge, an incomplete oxidation of film, and a higher
voltage (as compared to poison mode)”

poison mode: Plain-and-ordinary meaning wherein the plain-and-
ordinary meaning is(“mode of operation in which the rate of the thin
film formation on the surface of the target equals or exceeds the
rate of sputter removal of the surface of the targetJandis
characterized by a lower voltage (as compared to poison mode)’

Demaray’s
Proposal
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Asserted Claim 1 o

1. A method of depositing a film on an insulating sub-
strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages;

providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate;

providing a magnetic field to the target; and

reconditioning the target;

wherein reconditioning the target includes reactive sput-
tering in the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent, Claim 1

Defendants’ Markman 122



Asserted Claim 1 o1 the 057 Patent

1. A method of depositing a film on an insulating sub-
strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages;

providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate;

providing a magnetic field to the target; and

reconditioning the target;

wherein reconditioning the target includes reactive sput-
tering in the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent, Claim 1
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Demaray’'s "Metallic Miode™ Proposal

Reactive sputtering from a metal or metallic alloy target
12 can be characterized by two modes of operation. In the

first mode, which 1s sometimes referred to as the ‘metallic
L premmescees | mode the surface of target 12 1s substantially metallic.

Demaray
“mode of operation in which the
surface of the target is ?

metallic”

Demaray’s Markman Slide 63
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“reconditioning the target”

'657 Patent, Claim 1
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Claim 1 of the '657 Faterit

1. A method of depositing a film on an insulating sub-
strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages;

providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate:

providing a magnetic field to the target; and

reconditioning the target:

wherein reconditioning the target includes reactive sput-
tering in the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent at Claim 1
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“reconditioning the targei™: The Parties’ Dispute

Demaray’s Proposal Defendants’ Proposal
Plain and ordinary meaning, or “conditioning the target between
depositions”

“cleaning and conditioning the target”

The Parties’ Dispute:

1. Whether reconditioning includes “cleaning”?

2. Whether reconditioning occurs “between depositions™?
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Demaray’'s Proposai is incorrect: Deimaray Attempts to Rewrite

the Claim and Renders Claim Language Void

cleaning and
}{/E:ondltmmng the target;

cleaning and
wherein }{condltlomng the target includes reactive sput-
terlng in the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent at Claim 1
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Demaray’s Proposal Is incoriect. Dernaray’s Attermpt to Broaden
“Reconditioning” to Include “Cleaning” Is at Odds with the Intrinsic Evidence

Demaray’s Evidence Relates to

Claim1 Covers Reactive Sputtering Non-Reactive Sputtering

1. A method of depositing a film on an insulating sub- 260V, Before each film deposition, in step 401, target 12 is
strate, comprising: cleaned by pure Argon spurtering in the metallic mode. Then
providing a process gas between a conductive target and target is then cunglliuned in poison mode with the oxvgen
the substrate; flow much higher than the flow required at the transition
providing pulsed DC power to the target through a narrow region.
band rejection filter such that the target alternates '657 Patent at 17:10-15

between positive and negative voltages:
providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate;
providing a magnetic field to the target; and
reconditioning the target:
wherein reconditioning the target includes reactive sput-
tering in the metallic mode and then reactive sputtering
m the poison mode.

‘657 Patent at Claim 1
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Demaray’s Proposal is Irncoriect: Demaray’s Atteiript to Limit “"Conditioning”
to Poison Mode Is Inconsistent with the Intrinsic Evidence

“Conditioning” Includes Both Metallic &

Demaray’s Evidence

metallic mode. Target 12 was then conditioned in poison
mode by flowing 60 scem of Argon and 40 scem of oxygen
respectively. The power supplied to target 12 during condi-

'657 Patent at 18:13-15

Poison Modes
1. A method of depositing an insulating oxide film on a
substrate. comprising:

conditioning a target:

preparing the substrate;

adjusting an RF bias power to the substrate;

sefting a process gas flow: and

applying pulsed DC power to the target such that a voltage
on the target oscillates between positive and negative
voltages to create a plasma and deposit the oxide film;
and

narrow band rejection filtering the DC power at a fre-
quency of the bias power before applying the DC
power to the target.

wherein conditioning the target includes sputtering with
the target in a metallic mode to remove the surface of
the target and then sputtering with the target in poison-
ous mode to prepare the surface.

Dkt. 61-11 ('356 Patent) at Claim 1;
see also ‘657 Patent at 20:52-55
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Defendants’ Proposai is Correct: Specification Makes Clear

Reconditioning Refers to Conditioning Between Depositions

The Problem

One_of the problems encountered during the reactive
sputtering from an alloy metallic target is that the film
composition drifts from run to run due to the difference in
sputtering vields from the elements that forms the target
alloy. For example, with Ar as a sputtering gas. the sputter-
ing yield of Aluminum is about 3-4 times that of Silicon,
while sputtering vield of’ Alumina is only about 50% that of
Silica. Therefore, during the metal burn 1n. more Aluminum
15 sputtered from the target, resulting in a Si rich target
surface. When sputtering in the poison mode, more Silica
will be removed from target. Thus, as deposition goes on, the
composition of the film deposited on substrate 16 will drift
from lower Alumina concentration to higher Alumina con-
centration. This results in the index of refraction of a film
drifiing up with subsequent depositions from a target 12, as
is shown for the deposition described in Example 4 in FIG.
29. FIG. 30 shows the drift in photoluminescence pumped at
532 nm with subsequent depositions. F1G. 31 shows drift in
the excited state lifetime with subsequent depositions from
a target. The embodiment of target 12 utilized in FIGS. 29
through 31 is the 1.5/0 target and the deposition parameters
are as described above in Example 4.

'657 Patent at 20:30-51
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Defendants’ Proposai is Correct: Specification Makes Clear

Reconditioning Refers to Conditioning Between Depositions

The Problem

One of the problems encountered during the reactive
sputtering from an alloy metallic target i1s that the film
composition drifts from run to run due to the difference in
sputtering yields from the elements that forms the target
alloy. For example, with Ar as a sputtering gas. the sputter-
ing yield of Aluminum is about 3-4 times that of Silicon,
while sputtering vield of’ Alumina is only about 50% that of
Silica. Therefore, during the metal burn 1n. more Aluminum
15 sputtered from the target, resulting in a Si rich target
surface. When sputtering in the poison mode, more Silica
will be removed from target. Thus, as deposition goes on, the
composition of the film deposited on substrate 16 will drift
from lower Alumina concentration to higher Alumina con-
centration. This results in the index of refraction of a film
drifting up with subsequent depositions from a target 12, as
is shown for the deposition described in Example 4 in FIG.
29. F1G. 30 shows the drift in photoluminescence pumped at
532 nm with subsequent H:.':Ensilimls. FIG. 31 shows drift in
the excited state lifetime with subsequent depositions from
a target. The embodiment of target 12 utilized in FIGS. 29
through 31 is the 1.5/0 target and the deposition parameters
are as described above in Example 4.

'657 Patent at 20:30-51
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Defendants’ Proposal is Correct: Specificatioin Makes Clear

Reconditioning Refers to Conditioning Between Depositions

The Problem

One of the problems encountered during the reactive
sputtering from an alloy metallic target i1s that the film
composition drifts from run to run due to the difference in
sputtering yields from the elements that forms the target
alloy. For example, with Ar as a sputtening gas. the sputter-
ing yield of Aluminum is about 3-4 times that of Silicon,

while sputtering vield of Alumina 1s only about 50% that of

Silica. Therefore, during the metal bum 1n. more Aluminum
1s sputtered from the target, resulting in a Si rich target
surface. When sputtering in the poison mode, more Silica
will be removed from target. Thus, as deposition goes on, the
composition of the film deposited on substrate 16 will drifi
from lower Alumina concentration to higher Alumina con-
centration. This results in the index of refraction of a film
drifting up with subsequent depositions from a target 12, as
is shown for the deposition described in Example 4 in FIG.
29. FIG. 30 shows the drift in photoluminescence pumped at
532 nm with subsequent depositions. I1G. 31 shows drift in
the excited state lifetime with subsequent depositions from
a target. The embodiment of target 12 utilized in FIGS. 29
through 31 is the 1.5/0 target and the deposition parameters
are as described above in Example 4.

'657 Patent at 20:30-51

The Solution

The drift can be stabilized by recondition target 12 prior
to deposition. The recondition process (or burn in) consists

of both sputtering in metallic mode and then sputtering in
poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
same 1ime insure no arcing during the poison mode depo-
sition. FI1G. 32 shows the much improved drift in the index

of refraction and the photoluminescence when target 12 is

reconditioned between subsequent depositions.

'657 Patent at 20:52-60
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Demaray’'s Proposai is incoriect: Demaray Ciierry Picks Passages to
Support Its Proposal

Specification: Consistent With Claim Language

The drift can be stabilized by recondition target 12 prior
lo deposition. The recondilion process (or burn in) consists
of both sputtering in metallic mode and then sputtering in
poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
same time insure no arcing during the poison mode depo-
sition. FIG. 32 shows the much improved drift in the index
of refraction and the photoluminescence when target 12 is
reconditioned between subsequent depositions.

Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.

Target 12 was then conditioned in poison
mode by tlowing 60 sccm of Argon and 40 scem of oxygen
respectively.

Ex. 1 ('657 Patent), 17:10-11,18:13-15, 20:52-60

55

Demaray’s Markman Slide 55
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Demaray’'s Proposai is incoriect: Demaray Ciieiry Picks Passages to

Support Its Proposal

The dnft can be stabilized by recondition target 12 prior
to deposition. The recondilion process (or burn in) consists
of both sputtering in metallic mode and then sputtering in

Specification: Consistent With Claim Language poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
— The drift can be stabilized by recondition target 12 prior same time insure no arcing during the poison mode depo-
to deposition. B sition. FIG. 32 shows the much improved drift in the index
of both sputtering in metallic mode and then sputtering in . . . R _ .
poison mode to condition target 12. The burn in time in of refraction and the photoluminescence when target 12 is
metallic mode needs to be as short as possible and at the reconditioned between subsequent depositions.
same time insure no arcing during the poison mode depo-
sition. FIG. 32 shows the much improved drift in the index : ]
of refraction and the photoluminescence when target 12 is 657 Patent at 20:52-60
reconditioned between subsequent depositions.
Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.
Target 12 was then conditioned in poison
mode by tlowing 60 sccm of Argon and 40 scem of oxygen
respectively.
Ex. 1 ('657 Patent), 17:10-11,18:13-15, 20:52-60 55

Demaray’s Markman Slide 55
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Demaray’'s Proposai is incoriect: Demaray Ciierry Picks Passages to

Support Its Proposal

The dnft can be stabilized by recondition target 12 prior
to deposition. The recondilion process (or burn in) consists
of both sputtering in metallic mode and then sputtering in

Specification: Consistent With Claim Language poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
- The drift can be stabilized by recondition target 12 prior same time insure no arcing during the poison mode depo-
to deposition. The recondilion process (or burn in) consists sition. FIG. 32 shows the much improved drift in the index
of both sputtering in metallic mode and then sputtering in . . . R _ .
poison mode to condition target 12. The burn in time in of refraction and the photoluminescence when target 12 is
metallic mode needs to be as short as possible and at the reconditioned between subsequent depositions.
same time insure no arcing during the poison mode depo-
sition. FIG. 32 shows the much improved drift in the index | 657 Patent at 20:52-60

of refraction and the photoluminescence when target 12 is
reconditioned between subsequent depositions.

Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.

Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.

'657 Patent at 17:10-11

Target 12 was then conditioned in poison
mode by tlowing 60 sccm of Argon and 40 scem of oxygen
respectively.

Ex. 1 ('657 Patent), 17:10-11,18:13-15, 20:52-60 55

Demaray’s Markman Slide 55
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Demaray’'s Proposai is incoriect: Demaray Ciieiry Picks Passages to

Support Its Proposal

The dnft can be stabilized by recondition target 12 prior
to deposition. The recondilion process (or burn in) consists
of both sputtering in metallic mode and then sputtering in

Specification: Consistent With Claim Language poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
- The drift can be stabilized by recondition target 12 prior same time insure no arcing during the poison mode depo-
to deposition. The recondilion process (or burn in) consists sition. FIG. 32 shows the much improved drift in the index
of both sputtering in metallic mode and then sputtering in . . . R _ .
poison mode to condition target 12. The burn in time in of refraction and the photoluminescence when target 12 is
metallic mode needs to be as short as possible and at the reconditioned between subsequent depositions.
same time insure no arcing during the poison mode depo-
sition. FIG. 32 shows the much improved drift in the index | 657 Patent at 20:52-60

of refraction and the photoluminescence when target 12 is
reconditioned between subsequent depositions.

Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.

Before each film deposition, in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode.

| '657 Patent at 17:10-11

Target 12 was then conditioned in poison
mode by tlowing 60 sccm of Argon and 40 scem of oxygen
respectively. Target 12 was then conditioned in poison

mode by flowing 60 sccm of Argon and 40 sccm of oxygen
Demaray's Mark respectively.

Ex. 1 ('657 Patent), 17:10-11,18:13-15, 20:52-60

'657 Patent at 18:13-15
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Dr. Glew’s Evidence oii Tiimiiing ¢

~

Of

“Reconad

The drift can be stabilized by recondition target 12 prior
to deposition. The recondition process (or burn i) consists
of both sputtering in metallic mode and then sputtering in
poison mode to condition target 12. The burn in time in
metallic mode needs to be as short as possible and at the
same time insure no arcing during the poison mode depo-

The pulsed DC power supplied to target 12 was about 6
kW. Whenever a brand new target was used or when the
target has been expose 1o atmosphere, a long time of
condition (for example more than 30 hrs of conditioning)
may be necessary to ensure films with the best active core

property (longest life time and highest photoluminescence)
are deposited. Substrate 16 1s then preheat at about 3507 C.
for about 30 min before deposition.

sition. FIG. 32 shows the much improved drift in the index
of refraction and the photoluminescence when target 12 1s

reconditioned between subsguent dgositiﬂnﬁ.

'657 Patent at 20:52-60

'657 Patent at 19:53-60

FIG. 5 shows the hysteresis curve ol this particular
embodiment of target 12. When target 12 under goes the
transition from metallic to poison mode, the target voltage
drops from an average of about 420V to an average of about
260V. Before each film deposition. in step 401, target 12 is
cleaned by pure Argon sputtering in the metallic mode. Then
target is then conditioned in poison mode with the oxyvgen
flow much higher than the flow required at the transition

region.

'657 Patent at 17:6-15
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“reconditioning the target”

'657 Patent, Claim 1
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Claim 1 of the '657 Faterit

1. A method of depositing a film on an insulating sub-
strate, comprising:

providing a process gas between a conductive target and
the substrate;

providing pulsed DC power to the target through a narrow
band rejection filter such that the target alternates
between positive and negative voltages;

providing an RF bias at a frequency that corresponds to
the narrow band rejection filter to the substrate:

providing a magnetic field to the target; and

reconditioning the target:

wherein reconditioning the target includes reactive sput-
tering in the metallic mode and then reactive sputtering
in the poison mode.

'657 Patent at Claim 1
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“the temperature of the
substrate substantially
constant”

'276 Patent, Claim 10



Ciaim 10 of the 270 Paterit

Case 6:20-cv-00634-ADA Documm.”“mmgmn“.nml

10. The reactor of claim 6, further including a temperature

controller for holding the temperature of the substrate sub-
stantially constant.

'276 Patent, Claim 10

What does “substantially constant”™ mean in the context of this patent?
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The “Substantially Coristant”™ Dispuite

Court’s Preliminary Construction: Plain and ordinary meaning

Claim Term Demaray’s Proposal Defendants’ Proposal
“the Plain and ordinary meaning
temperature of
the substrate or “substantially constant” means “within about 10 °C of the set
substantially “within about 10 °C” temperature”

constant”
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Defendants’ Proposai is Consisteit With the iritririsic Evidence

The temperature of the substrate
can be controlled to within about 10° C. and can vary from

about -50° C. to several hundred degrees C.

'276 Patent, 3:1-3

The substrate temperature can be held con-
stant 1in the range of about —40° C. to about 550° C. and can be
maintained at a chosen temperature to within about 10° C. by

means of preheating substrate 16 and the substrate holder
prior to deposition.

'276 Patent, 9:19-23
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Defendants’ Proposal Is Correci: Demaray’s Expert Confirms the 10 °C Difference is

Measured from a Temperature Sensor’'s Reading

Demaray’s Expert

Q. So essentially the staying within 10 degrees is within 10 degrees of whatever you've measured the
temperature at?

A. Right. The reality is one only measures the temperature where the temperature sensoris. There might be two
temperature sensors, there might be three, but, you know, they’re not everywhere.

Q. Okay. So — and based on whatever that temperature sensoris measuring, a person of ordinary skill inthe
art would understand the temperature of the substrate substantially constant to be within about 10
degrees of whatever that measurement is. Do | understand that right?

A. Yes. And that is how one sets processes. Any — any parameter for a process typically has a range where you
say 1,000 watts plus or minus 20 watts, or 300 degrees plus or minus 5 degrees, or something. So there’s
always a process setting, so that’s — one of skill in the art would understand that 10 degreesis the
process setting for the temperature control. That— that defines “substantially constant.”

Dkt. 58-7 (Dr. Glew Depo. Tr.), 278:6-279:5
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Demaray’s Proposai is incompiete

Claim Term Demaray’s Proposal
“the Plain and ordinary meaning
temperature of
the substrate or “substantially constant” means
substantially “within about 10 °C” [of what?]

constant”
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The Jury Would Benefit From Defendants’ Proposed Construction

Claim Term Defendants’ Proposal
“the
temperature of
the substrate  «yithin about 10 °C of a set temperature”

substantially
constant”
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