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l. INTRODUCTION

Patent Owner’s (“PO”) Response (“POR”) does nothing to rebut Petitioner’s
showing that claims 1, 2, 7, 8, and 10 are obvious.

First, PO’s arguments should be rejected because they largely attack a
combination that Petitioner has never advanced. The Petition demonstrates that
claims 1, 2, 7, and 10 are invalid in view of Senzaki’s ALD process that uses
Zr(NEt,)4 and, to the extent that Senzaki does not expressly disclose “self-limiting”
deposition, adapting that ALD process to be self-limiting in view of Min’s
teachings on how to make an ALD process self-limiting (“Senzaki/Min
combination”). See, e.g., Petition at 29-45. In response, PO does not address this
combination. Instead, the POR attacks a different combination -- one that modifies
Senzaki’s CVD process to use (1) ALD precursors that are “suitable” for ALD, (2)
Min’s ALD process, (3) Min’s precursors, and (4) Min’s process conditions. POR
at 19-20, 24-49. Because PO does not challenge Petitioner’s combination, or the
grounds on which the IPR was instituted (Decision at 8-14), PO’s arguments are
irrelevant.

Second, PO’s assertion that Senzaki requires varying the temperature to
form a “compositional gradient” and that it would not have been obvious how to
do this using ALD is misguided. POR at 29-35. Nothing in Senzaki teaches that a
compositional gradient is required. Rather, Senzaki describes an ALD process that

9
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changes temperature to create a compositional gradient and it describes an ALD
process that does not change the temperature and does not create a compositional
gradient. Regardless, both ALD disclosures are presumed to be enabling, and PO
does nothing to overcome the presumption.

Third, with respect to claim 8, PQO’s attack on the Senzaki/Min/Shin
combination fails as a matter of law. PO argues that it would not have been
obvious to combine Shin’s teachings with the Senzaki/Min combination because
(1) Shin’s teachings relate to CVD and CVD teachings are not necessarily
applicable to ALD, and (2) experimentation would be necessary to confirm that
Shin’s CVD teaching would apply to ALD. POR at 50-57. Here, PO applies a
legally erroneous standard that a person of ordinary skill in the art (“POSA”) must
have absolute certainty that a prior art combination would work without any
experimentation whatsoever. Not only is PO’s position contrary to law, but it
ignores that binary CVD reactions were known to provide a strong indication of
whether an ALD reaction would work.

Il.  SENZAKI IN VIEW OF MIN RENDERS CLAIMS 1, 2, 7, AND 10
OBVIOUS*

As an initial matter, PO repeatedly misstates Petitioner’s Senzaki/Min

4 PO argues only that the prior art does not teach or disclose limitations in claim 1;

the POR is silent about the limitations in claims 2, 7, and 10.

10
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combination, going so far to suggest that the Petition is substituting (1) Min’s
precursors with Senzaki’s precursors, and (2) Min’s ALD process for Senzaki’s
CVD process. POR at 19-20. This is not Petitioner’s Senzaki/Min combination.
The Petition makes clear that claims 1, 2, 7, and 10 are invalid in view of Senzaki’s
ALD process that uses Zr(NEt,)s°> and, to the extent Senzaki does not expressly
disclose “self-limiting” ALD, dialing-in® Senzaki’s ALD process to be self-limiting

in view of Min’s teaching.” See, e.g., Petition at 29-45.

> Senzaki’s Zr(NEt,); ALD process also uses Si(NMey), and an oxidant, but this
Reply focuses on Zr(NEt,), because PO only disputes Senzaki/Min’s disclosure of
a metal alkylamide. Petition at 29-35.

® Dialing-in an ALD process refers to the routine process of adjusting the process
conditions, e.g., temperature, to render the process self-limiting. ALD processes
have been known since the 1970s, and such dialing-in was well known and routine.
See Petition at 6-7, 39-40; Ex.1003, 155; Ex.1060, Section I11.B.

" When PO made these same mischaracterizations in its Preliminary Response, the
Board found that “Petitioner does not assert, however, that one of ordinary skill in
the art would have modified Senzaki’s disclosed CVD examples. Petitioner
contends, instead, that Senzaki discloses using its precursors and reactants in both

a CVD process and an ALD process.” Decision at 10. Although the Board

11
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A.  Senzaki Provides An Enabling Disclosure Of An ALD Process
Using Zr(NEt2)s, Which Is A Metal Alkylamide

The Petition demonstrates that Senzaki discloses an ALD process using
Zr(NEt,)4, which is a metal alkylamide. Petition at 29-35. In response, PO argues
that Senzaki does not disclose which of its precursors are suitable for ALD and that
a POSA would need to test each precursor to confirm that it is suitable. POR at
24-29. This argument fundamentally misses the mark.

There is no need to test each and every Senzaki precursor because Senzaki
states that the “above precursors could be used for” for ALD and Zr(NEty), — a
metal alkylamide — is expressly identified as one of the “above precursors.”
Ex.1005 at 4:4-15. Senzaki identifies “Zr(NEt,),” in the specification when it
initially describes an example process. Id. at 3:40-43. Then, Senzaki states just

two paragraphs later that “the above precursors could be used for” “atomic layer
deposition.” Id. at 4:4-15. A POSA certainly would have understood Senzaki to
disclose an ALD process using Zr(NEty)s;. In re Hogan, 559 F.2d 595, 608

(C.C.P.A. 1977) (noting that statements do not “stand alone” and that “the

indicated that Senzaki does not provide “an explicit example of forming a metal
oxide layer using a metal alkylamide in an ALD process,” the Board still found
that “Petitioner has explained sufficiently where Senzaki teaches or suggests an

ALD process using a metal alkylamide to form a metal oxide layer.” Id.

12
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specification disclosure as a whole must be considered”); see also Ex.1060, {175-
77.8 As the Board correctly pointed out, the processes disclosed in Senzaki are
presumed to be enabled, Decision at 11, and therefore Senzaki’s Zr(NEty)s ALD
process is presumed to be enabled. PO fails to rebut this presumption—PO and
Dr. Gladfelter do not point to any evidence suggesting that Senzaki’s Zr(NEt,),
ALD process is not suitable for ALD.

Contrary to PO’s suggestion, Senzaki still teaches a metal dialkylamide ALD
process even if a POSA would look up Zr(NEt;), in a handbook or conduct a
confirming ALD experiment. POR at 28-29. Even the law of anticipation permits
experimentation as long as the experimentation is not undue. See, e.g.,
Kennametal, 780 F.3d at 1383; Elan Pharms., Inc. v. Mayo Found. for Med.
Educ. & Research, 346 F.3d 1051, 1054 (Fed. Cir. 2003). Here, any testing of
Zr(NEty)4 for an ALD process would have been routine, involving little more
than adjusting the knob of an ALD reactor to vary the substrate temperature.

See, e.g., Ex.1060, {1 77-78, Ex.1006 at 7-9; Ex.2117, 26:20-29:6; Petition at 39-

8 Senzaki’s reference to making an “[a]ppropriate choice of precursors” (Ex.1005
at 363) is not to the contrary. Indeed, the language — which appears shortly after
Zr(NEt,), is identified as a precursor — merely reinforces that the specifically

named Zr(NEt,)4 precursor is an “appropriate choice.”

13
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40. That a POSA would confirm information about a precursor such as Zr(NEt),
in a reference book also does not preclude obviousness. See, e.g., MacDermid
Printing Sol’ns, LLC v. E.l. DuPont de Nemours & Co., 2008 U.S. Dist. LEXIS
71737, at *24 (D.N.J. Sept. 4, 2008) (citing In re Winslow, 365 F.2d 1017, 1020
(CCPA 1966)).

Finally, Senzaki also provides an example of using Zr(NEt;), in a CVD
process. Id. at 5:10-42 (Example 1). Notably, the Federal Circuit has held that
when a prior art reference discloses using a metal in multiple technologies (there,
CVD and MTCVD), but generally states that the metal is suitable for other
technologies as well (there, PVD), the reference discloses using the metal in the
other technologies (there, PVD). Kennametal, Inc. v. Ingersoll Cutting Tool
Comp., 780 F.3d 1376, 1381-84 (Fed. 2015). Accordingly, PO’s argument that a
POSA would not read Example 1 of Senzaki to apply to ALD is incorrect as a
matter of law.

B. PO Attacks A Strawman In Arguing That It Would Not Have

Been Obvious How To Achieve Senzaki’s “Goal” Of A
Compositional Gradient Using ALD

The Petition amply demonstrates that the Senzaki/Min combination
discloses an ALD process using a metal alkylamide (Zr(NEt,)s), just like the
claims of the 016 Patent. Petition at 29-35. PO argues, however, that it would not
have been obvious to implement Senzaki using an ALD process because Senzaki

14
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allegedly requires varying the process temperature to create a compositional
gradient. PO at 29-35. POQO’s argument fails because Senzaki discloses an ALD
process using Zr(NEt;),4 both with and without changing the temperature (and does
not teach away from depositing a film without a compositional gradient) and both
disclosures are sufficient to render the challenged claims obvious.

As the Board noted, Senzaki provides a “disclosure of ALD without
temperature modification provided in the detailed description....” Decision at 11
n.7. After specifically mentioning the Zr(NEt,), precursor and stating that “the
above precursors” can be used for ALD, Senzaki describes an ALD process that
does not vary the process temperature. Ex.1005 at 3:40-42, 4:4-15. PO simply
ignores this disclosure in its POR.

Rather than address the language of Senzaki or the Board’s ID, PO turns to
Dr. Banerjee’s deposition testimony, asserting that he “recognizes” that “Senzaki’s
process requires the formation of a metal and metalloid compound layer with a
compositional gradient of the metal and metalloid in the layer.” POR at 29-30.
Quite the contrary, Dr. Banerjee testified that achieving a compositional gradient in
Senzaki was an “overarching goal” of Senzaki, not a requirement. Ex.2121,
Banerjee Tr. at 102:3-104:20, 115:2-17. In fact, Senzaki recognizes advantages of
using multicomponent metal-containing materials, such as mixed-metal/metalloid

oxides, without a compositional gradient, noting that such materials “often have

15
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unique physical properties that each individual metal/metalloid oxide/nitride
component does not possess. For example, some mixed metal oxides can be used
for high dielectric constant materials ....” 1d. at 1:7-12. Senzaki goes on to cite
several references illustrating this point. Id. at 1:12-23. By way of example, as Dr.
Banerjee explains, these references (such as the Wilk reference) discuss the
benefits of these materials without a compositional gradient in the context of
“metal silicates as gate dielectric films.” Id. at 1:41-46; Ex.1060, 1180-81. This is
consistent with Senzaki, which states that “it is desirable to have materials which
have a varying compositional gradient of mixed metals or metal/metalloid
composition in either oxide, oxynitride or nitride form.” Ex.1005 at 2:20-23. But
nothing about this “goal” or “desire” means that Senzaki’s plain language in
column 4 does not disclose “ALD without temperature modification,” particularly
given Senzaki’s praise of such films that do not include a compositional gradient.
Decision at 11 n.7; see also Ex.1060, 1182-84.

PQO’s actual argument appears to be that Senzaki teaches away from its own
disclosure of an ALD process that uses Zr(NEty), “without temperature
modification.” Decision at 11 n.7. But just because a prior art reference describes
“petter alternatives” “does not mean that an inferior combination is inapt for
obviousness purposes.” In re Mouttet, 686 F.3d 1322, 1334 (Fed. Cir. 2012)

(citing Gurley, 27 F.3d at 553). Accordingly, just because Senzaki discloses that a
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compositional gradient through temperature variation is “desirable” does not teach
away from its express disclosure of an ALD process without temperature variation.
Ex.1060, 1182-84.

Even if the Board were to find that the Senzaki only discloses varying the
temperature to create a compositional gradient, Senzaki/Min still renders the
challenged claims obvious. Ex.1060, f185-87. Notably, Senzaki describes a
process in which the temperature is varied and the precursors contact the substrate
by ALD. Ex.1005 at 2:38-62.° As the Board correctly pointed out, Senzaki is
presumed to be enabling, ID at 11, and thus its ALD process in which temperature
Is varied is presumed to be enabling. Ex.1060, 1185-87.

PO fails to rebut this presumption. Instead, PO and Dr. Gladfelter theorize
that Senzaki’s two precursors (Zr(NEt,), and Si(NEty)4) may not have a common
ALD window. POR at 31-34. Tellingly, Dr. Gladfelter provides no evidence or

opinion that Zr(NEt,)s does not have an ALD window, that Si(NMe;), does not

® PO argues that Senzaki’s disclosures are all in the context of achieving a
compositional gradient by changing the temperature. See, e.g., POR at 12-13. If
so, then all of Senzaki’s processes, including the Zr(NEt;); ALD process in
columns 3 and 4, are presumed to achieve a compositional gradient by changing

the temperature. As the below illustrates, PO does not rebut this presumption.
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have an ALD window, or that both do not have a common ALD window. Ex.1005
at 2:38-62, 3:40-42, 4:4-15.

PO side-steps the issue by theorizing about other precursors and “potential
problems” that may arise when precursors are injected simultaneously. POR at 34.
This completely ignores Senzaki’s enabling disclosure of using “atomic layer
deposition” to deposit “an approximately single layer” of Zr(NEt,), and Si(NMey)4
precursors “in a near atomic thickness layer.” Ex.1005 at 3:40-42, 4:4-15.
Tellingly, Dr. Gladfelter does not cite any specific problem with the Zr(NEt,), and
Si(NMe,), process. Ex.1060, 1185-87. PO’s theoretical attacks cannot overcome
the presumption of enablement. See In re Antor Media Corp., 689 F.3d 1282,
1287-88, 1290-92 (Fed. Cir. 2012) (placing burden on patentee to show, for
example, that undue experimentation is required to make or use the claims at
issue).

C. A POSA Would Have Been Motivated To Combine Senzaki And
Min

As an initial matter, the Petition shows that Senzaki itself indicates that it is,
or can be made, self-limiting (even if it does not use the magic words “self-
limiting”). Petition at 33. It does so by describing “atomic layer deposition” to
deposit “an approximately single layer” of precursor molecules “in a near atomic
thickness layer.” Ex.1005 at 3:40-42, 4:4-15. PO does not squarely address this

argument, nor does it address its statement in its district court complaint against
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Petitioner that a “process wherein deposition of the first reactant and the second
reactant component are self-limiting is part of ALD.” See Decision at 12-13.

Even though Senzaki does not use the magic words “self-limiting,” the
claims of the 016 Patent are still obvious because Senzaki in combination with Min
teaches a POSA how to make an ALD process that uses a metal alkylamide self-
limiting. Petition at 37-45. None of PO’s arguments, each of which is addressed
below, is to the contrary.

1. Senzaki And Min Do Not Have Inconsistent Goals That

Would Discourage A POSA From Combining Their
Teachings

PO asserts that a POSA would not have been motivated to combine Senzaki
and Min because their “goals” allegedly are inconsistent. POR at 35-40.
Specifically, PO argues that Min is inconsistent with Senzaki because (1) Min
teaches deposition at a particular “stable” temperature and (2) Senzaki requires
changing the deposition temperature. POR at 38-40. This argument should be
rejected, because it ignores the actual disclosures of Senzaki and Min, ignores their
common goal, and improperly attacks the references individually.

To begin, the references are not inconsistent. Ex.1060, 1188-89. Both
references teach depositing a film by ALD without varying the temperature.
Ex.1005 at 3:40-42, 4:4-15 (Senzaki); Ex.1006 at 5001 & Fig. 4 (e.g., self-limiting
ALD at 200°C) (Min). And both references also teach depositing a film by ALD
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by varying the temperature. Ex.1005 at 2:33-62 (Senzaki); Ex.1006 at 5000-01 &
Fig. 3 (Min) (e.g., curve (a) shows self-limiting ALD measured at five different
temperatures between 170°C and 210°C). Indeed, Min concludes “that the
temperature range for TiN ALD is between 170°C and 210°C.” Ex.1006 at 5000.
This 40°C temperature range in Min is fully consistent with Senzaki’s temperature-
varying embodiment, which recites a change of at least 40°C. Ex.1005 at 2:50-53.
Even PO, when generally describing Min, notes that it discloses “a definite
temperature range.” POR at 16; Ex.1063, Gladfelter Depo. at 238:17-240:21
(confirming that film thickness does not change per cycle as temperature changes
in this range).°

PO also ignores the common goal of precise layer thickness control that
Senzaki and Min share. Ex. 1060, §89. The Petition explains that an express goal

of Senzaki is controlling the precise thickness of gate dielectric layers, which

10 PO also argues that Senzaki and Min do not expressly describe changing the
flow rates, which Dr. Banerjee explained could be done to achieve a compositional
gradient. However, PO does not argue that changing flow rates was not within the
ordinary level of skill. See Ex.1060, 186. Moreover, as demonstrated above,
Senzaki discloses doing ALD without changing temperature and therefore

discloses ALD without a compositional gradient. See Section I1.B.
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Senzaki describes in referring to ALD as depositing “an approximately single layer
of precursor molecules” “in a near atomic thickness layer,” and which was a well-
known goal in the industry for gate dielectrics at the time. Petition at 38-40 (citing
Ex.1003, 1133). The Petition further explains that Min’s teachings augment this
goal by describing how to dial-in a self-limiting process. Id. PO ignores these
teachings of Senzaki and Min, focusing only on Senzaki’s teaching that it is
“desirable” to achieve a compositional gradient. Accordingly, there is nothing
“Inconsistent” about the references.

PO’s argument also carries no weight because it improperly reads Senzaki
and Min individually. “Non-obviousness cannot be established by attacking
references individually where the rejection is based upon the teachings of a
combination of references.” In re Merck, 800 F.2d 1091, 1097 (Fed. Cir. 1986).
“Rather, the test is what the combined teachings of the references would have
suggested to those of ordinary skill in the art.” In re Keller, 642 F.2d 413, 425
(CCPA 1981). Taken together, Min bolsters Senzaki’s goal of controlling film

thickness. Ex.1060, 189.

2. It Is Irrelevant Whether Min Teaches Modifying Senzaki’s
CVD Processes With Predictable Results

PO argues that a POSA “would not have understood modifying Senzaki’s
CVD process in view of Min to yield predictable results nor be routine to

implement.” POR at 40-42. Here again, PO mischaracterizes Petitioner’s
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combination. The Petition relies on Senzaki’s ALD process, and merely uses Min
to reinforce that it was routine to dial-in an ALD process to achieve self-limiting
deposition (as Senzaki itself suggests with its description of ALD as depositing “an
approximately single layer of precursor molecules” “in a near atomic thickness

layer). Petition at 29-35, 37-45. As such, PO’s arguments are irrelevant.

3. It Is Irrelevant Whether A POSA Was Generally Aware
That Metal Alkylamides Were “Desirable”

PO argues that a “POSA would not have known that certain precursors were
‘desirable’ for ALD processes.” POR at 43. Once more, PO mischaracterizes
Petitioner’s combination. The Petition notes that Senzaki and Min both describe
ALD processes with metal alkylamides, that it was well known at the time that
metal alkylamides were suitable and desirable for ALD (citing several supporting
references), and that making an oxide or nitride with the same metal precursor was
routine (again citing several supporting references). Petition at 39-41. Min’s
teaching of how to dial-in a metal alkylamide ALD process into the “self-limiting”
ALD window would have provided a POSA with a high expectation of success that
Senzaki’s metal alkylamide ALD process also could be dialed into the ALD
window. Id. The combination does not depend on the general knowledge that

metal alkylamides are desirable for ALD. Senzaki specifically discloses using a

22



Reply to Patent Owner’s Response to Petition for
Inter Partes Review of U.S. Patent No. 8,334,016

metal alkylamide precursor (Zr(NEtz)s) in ALD. Min also specifically discloses
using a metal alkylamide precursor in ALD. Thus, PO’s argument is off point.!

4, It Is Irrelevant Whether Min Teaches Modifying Senzaki’s
CVD Processes With A Reasonable Expectation Of Success

PO argues that a “POSA would have had no reasonable expectation of
success modifying Senzaki’s CVD process in view of Min.”*2 POR at 44-48.
Once again, PO’s argument is irrelevant, because Petitioner’s combination does
not rely on modifying Senzaki’s CVD process. The Petition relies on Senzaki’s
ALD process. To the extent PO is arguing that a POSA would look to Min for how
to dial-in a self-limiting metal alkylamide ALD process solely for nitride
deposition, PO is simply incorrect. Min generally teaches how to adjust an ALD
process to deposit a film in a self-limiting fashion. Petition at 39-40 (citing
Leskeld (Ex.1008) for a similar teaching); Ex. 1060, Section I11.B. Min teaches

how to identify the process conditions, e.g., the relevant temperatures, that result in

11 Nonetheless, it was well known in the prior art that metal alkylamides were
suitable and desirable for ALD. Petition at 39-41; Ex. 1060, Section I11.C-D.

12 pO’s argument that the Examiner allowed the 016 Patent claims over Min
because Min only discloses a nitride is thus irrelevant for the same reasons—
Petitioner’s combination uses Senzaki’s dialkylamide precursors to form a metal

oxide by ALD, not Min’s precursors. POR at 43-44,
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self-limiting deposition. Ex.1006 at 5000-01; Ex. 1060, Section I111.B. PO does
not explain why this routine process would not be applicable to Senzaki’s ALD
processes. '3

I11. SENZAKI IN VIEW OF MIN AND SHIN RENDERS CLAIM 8
OBVIOUS

The Petition demonstrates that a POSA would have been motivated to use
Shin’s tetrakis(ethylmethylamino) zirconium precursor in the Senzaki/Min
combination because, for example, it has characteristics comparable to the
precursors of Senzaki/Min and can neutralize potential problems presented by the
precursors of Senzaki/Min. Petition at 47-50. PO’s POR repeats the same
arguments about claim 8 that it made in its Preliminary Response and Dr.

Gladfelter provides no new opinions on the issue, thereby completely ignoring the

13 PO argues that all of Petitioner’s support for the similarities between nitride and
oxide ALD rely on CVD processes. POR at 47-48. That is incorrect. For
example, in describing both ALD and CVD, Senzaki describes the well-known fact
that the same metal precursor generally can be used for oxide and nitride
deposition. Ex.1005 at 2:33-62, 4:32-46. Moreover, even if PO were correct, it
was well known that binary CVD reactions generally predict ALD behavior,
thereby providing additional support for a high expectation of success in applying

Min’s self-limiting deposition teaching to Senzaki. Ex.1060, Section I11.A.
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Board’s criticisms of PO’s arguments in its Institution Decision. At bottom, PO is
arguing that even though Shin describes its precursor as comparable to Senzaki’s
precursor, that Shin describes its precursor as overcoming shortcomings with
Senzaki’s precursor, and that Shin’s precursor and Senzaki’s precursor are nearly
identical, a POSA would not have been motivated to use Shin’s compound because
she would not have known with absolute certainty that it would be suitable for
ALD. This argument bears no weight, because the law does not require the
certainty that PO demands.

The Federal Circuit has repeatedly held that obviousness requires only a
“reasonable expectation of success,” not “absolute predictability” or *“absolute
certainty.” See, e.g., Soft Gel Techs., Inc. v. Jarrow Formulas, Inc., 864 F.3d
1334, 1342 (Fed. Cir. 2017); In re O’Farrell, 853 F.2d 894, 903 (Fed. Cir. 1988).
“Indeed, for many inventions that seem quite obvious, there is no absolute
predictability of success until the invention is reduced to practice.” O’Farrell, 853
F.2d at 903 (affirming obviousness). Dr. Gladfelter testified in deposition that it is
a common scenario in his laboratory work to perform experiments even though he
did not have absolute certainty that the reaction would work as expected. Ex.1063,
at 229:20-230:2.

PO then argues that, even though the Senzaki and Shin precursors differ by

only one alkyl group, a POSA would not have been motivated to consider Shin’s
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precursor because this difference can have a meaningful effect, e.g., the two
precursors being in different phases at the same temperature. POR at 52-53. In
taking this position, PO both ignores (1) the actual precursors at issue in the
Senzaki/Min/Shin combination, and (2) that Shin discloses that its precursor will
“exhibit[] the intermediate characteristics of” of Senzaki’s and will “incorporate
the advantages” of Senzaki’s. Petition at 48 (citing Ex.1007, Shin, pp.6-7). More
troublingly, PO ignores the Board’s observation that PO failed to, and now
continues to fail to, explain how these alleged differences have any effect on
suitability for ALD. Id. at 17. Here, such differences do not defeat suitability for
ALD. Ex.1060, 191.

PO further argues that a precursor’s suitability in Shin’s CVD process does
not necessarily predict ALD behavior and that, therefore, a POSA would not have
had a reasonable expectation of success in using Shin’s precursor in an ALD
process. POR at 53-55. Not only is PO applying the legally erroneous “certainty”
standard, but PO also is ignoring that binary CVD reactions of the type described
in Shin generally predict—and at a bare minimum provide a strong indication of—
ALD behavior. Ex.1060, 192-93. A POSA knew that binary CVD reactions (i.e.,
CVD reactions in which two different precursors react to deposit a film) generally
predict the effectiveness of the same precursors in ALD reactions, and thus the

successful use of metal dialkylamides in binary CVD would have given a POSA at
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least a reasonable expectation of success in using the same precursor in an ALD
reaction. See, e.g., Ex.1011, 5; Ex.1012, 15; see also Ex.1060, 192-93. Indeed,
Senzaki confirms this, as it describes using the same alkylamide precursors for
binary CVD processes and for ALD processes. Ex.1005 at 2:33-62, 3:40-4:46.1

IV. NO OBJECTIVE INDICIA SUPPORT THE NON-OBVIOUSNESS OF
THE CLAIMS

None of the purported objective indicia identified in the POR supports non-
obviousness. PO cites purported “unexpected properties and results,” relying on
the inventors’ own statements in the specification. POR at 21. However,
“unexpected results must be established by factual evidence. Mere argument or
conclusory statements in the specification does not suffice.” In re Soni, 54 F.3d
746, 750 (Fed. Cir. 1995). The specification contains no objective, factual
evidence against which the inventors’ subjective claims of surprise can be
evaluated, and PO has cited none. Thus, PO has not demonstrated “unexpected

results.”

14 PO also suggests that contamination may deter a POSA from considering Shin.
POR at 53-54. First, Dr. Gladfelter’s support relates to contamination in single-
source CVD processes, not binary CVD processes, and therefore are not
analogous. Ex.1060, 1914-20, 92. Second, a POSA would not have expected

significant contamination from carbon or nitrogen. Id.
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PO’s claims of “long-felt need” (POR at 21-22) are also unsupported. PO
cites the 2000 ITRS as purportedly showing that the “problem” of depositing
high-x materials inside narrow trenches existed in the mid-1990s and was not
expected to be solved until “at least 2008” (POR at 22), but this misinterprets the
ITRS. Rather, the ITRS shows that the industry did not anticipate this “problem”
to arise until 2005, because the dielectric material for technology nodes prior to
2005 was adequately provided by existing nitrided oxide (“NO”) techniques.
Ex.2108, 1; Ex.1060, 197. Even after the need for a new high-k material was
expected to arise around 2005, the ITRS merely indicates that a solution was
needed by 2008, not that the solution would not be found sooner. Ex.2108, 1;
Ex.1060, 197. Thus, there is no evidence of a long-felt need that was solved by the
claimed invention.

PO alleges “great commercial success” of the claimed inventions, citing
sales of metal dialkylamides. POR at 22. As discussed in the Petition, however,
there is no nexus between these sales and the challenged claims, which require
more than just a metal dialkylamide. Petition at 42-45. PO cites no evidence that
the metal dialkylamides were used to deposit oxygen-containing insulators through
ALD in a self-limiting fashion, as required by the claims. Indeed, there is no

evidence that the chemicals were not used for CVD reactions. Ex. 1060, 198.
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Finally, PO cites a paper by Samsung and Genus that thanked the named
inventors for “helpful discussion on alkylamide precursors.” PO misrepresents the
paper, misleadingly stating that it “thanked Dr. Gordon for his teaching of the
claimed inventions.” POR at 22. Alkylamide precursors, however, are not the
claimed invention. Ex.1060, 199. PO, by admission in the 016 Patent
specification (e.g., Table 1), expressly identified numerous metal alkylamide
precursors that were known as early as the 1960s. See, e.g., Ex.1001, 15:7-8,
15:12-13 (citing 1960 Bradley & Thomas article as reference for Zr(NEt,), and
Zr(NMey),); see also Ex.1063, at 205:10-206:2. Thus, it is simply untrue that the
Samsung/Genus paper “thanked Dr. Gordon for his teaching of the claimed
inventions,” and like the metal dialkylamide sales discussed above, the paper lacks
a nexus to the claims, which require using a metal dialkylamide in self-limiting
ALD.

V. CONCLUSION
Petitioner requests that the Board find challenged claims 1, 2, 7, 8, and 10

unpatentable.
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