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I. INTRODUCTION!

A gradient alone does not “aid carrier movement.” Petitioners’ expert, Dr.
Banerjee, testified that without knowing the cumulative effect of multiple forces and
fields, it i1s impossible to determine carrier movement, as that term is ordinarily
understood. Since Dr. Banerjee did not consider these other forces in his analysis,
the Petition fails.

To save their case, Petitioners’ Reply advances a new theory based on a novel
claim construction that was not in the Petition. Petitioners now argue that
Greenthread has “mischaracterized” the claim and that “aiding carrier movement”
does not refer to the flow of carriers in a semiconductor device, but rather the
constant, random, thermal—a.k.a. “Brownian”—rvibration of individual electrons.
That theory and claim construction make no sense and should be rejected as an
Improper new argument.

The specification and claim language speak of moving electrons “from” one
location “to” another to influence the operation of the device, not individual

electrons vibrating. Furthermore, Dr. Banerjee said that the net effect of “Brownian”

! Greenthread, LLC (“Patent Owner,” “PO,” or “Greenthread”) submits this Sur-
Reply to the Petition for Inter Partes Review (“Petition”) (Paper 1). This Sur-Reply

is timely filed in accordance with the parties’ stipulation. Paper 36.
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motion is precisely zero, because “statistically you have as many electrons moving
to the right as to the left.” Ex. 2078 (Banerjee Dep. Tr.), 104:11-14. The number of
electrons at any one place at any one time is not affected by Brownian motion. There
is no evidence that a POSITA would have been concerned with net zero motion.
Regardless, the Petition fails even under this new claim construction. Dr. Banerjee

testified that his construct is purely theoretical, because it is not possible to know the

movement of individual electrons. If Dr. Banerjee cannot say how or where

individual electrons move, Petitioners cannot show that the prior art meets the claim
limitations under their construction.

Finally, Dr. Banerjee levels heavy criticism at Greenthread’s expert, Dr.
Glew. None of it is credible. Dr. Glew’s position is vindicated by Dr. Banerjee’s
numerous admissions that the flow of carriers in a semiconductor device is affected
by many forces and fields. The principal difference between the experts is Dr.
Banerjee’s faulty claim construction. Moreover, Dr. Banerjee revealed during his

deposition that he has a previously undisclosed significant financial relationship with
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Texas Instruments—one of the parties that has joined Petitioners’ IPRs.? Dr.
Banerjee’s testimony is not to be trusted.

II. ARGUMENT

A. The Petition fails to show the “aid carrier movement” limitation
in the prior art.

The Petition fails, because Petitioners’ expert admitted that (1) numerous
forces act on carriers, (2) carrier motion is determined by the sum of these forces,
and (3) he did not analyze any forces except the gradient itself. Since Petitioners
cannot say whether, when, or in which direction a carrier in the prior art devices
would move, they have failed to carry their burden of showing that the prior art
renders obvious the “aid carrier movement” limitation.

Numerous forces act on carriers: Dr. Banerjee testified repeatedly that to

determine carrier movement in a semiconductor, a POSITA must look at the net
forces and net fields acting on the carriers.

Q. [T]o determine movement of an electron in a
semiconductor, you have to look at a number of factors,
correct?

A. Yes.

2 Petitioner Texas Instruments is joined to the following IPR proceedings from
Petitioners Cirrus Logic and OmniVision: IPR2024-00001, IPR2024-00017,

IPR2024-00018, IPR2024-00019.
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Q. What are some of the factors you have to look at?

A. Well, as I mentioned, there’s three broad categories
of forces.

Ex. 2078, 80:18-81:5. According to Dr. Banerjee, those categories are (1)
“periodic crystalline potential” (id. at 82:9-12), (2) “externally applied forces or a
built-in electric field” (id. at 83:19-84:1) and (3) “random forces, ... such as lattice
vibrations or static random forces due to structural defects in the crystal.” Id. at
84:16-21. Dr. Banerjee provided numerous examples of specific forces, including
temperature (id. at 138:11-16), magnetic fields (id. at 138:20), the Hall effect (id. at
140:11-21), the gate (even with no voltage applied) and gate oxide (id. at 219:16-
220:20, 222:19-22).

Carrier motion is determined by the sum of the forces: Dr. Banerjee also

repeatedly testified that to determine carrier motion, a POSITA must look to the sum
of all of the forces acting on a carrier.

Q. When you're trying to determine net motion, you want
to look at the vector sum of all of the different fields,
correct?

A. Yes.

Q. Because the vector sum determines the net movement,
correct? ...

A. Yes.



PUBLIC VERSION

Ex. 2078, 183:15-22; 113:18-114:13 (“Q. So when you have multiple forces,
you have to look at the vector sum? A. To get the net motion, yes.”); 110:8-15 (“You
either do a vector sum of the built-in static electric fields to the doping gradient, as
well as the externally applied fields, which can change from, you know, one situation
to the other”); 251:6-8 (“Net movement as in drift velocity would depend on the
vector sum.”)

Dr. Banerjee did not analyze the forces to determine carrier movement:
Finally, Dr. Banerjee admitted that he did not find the “vector sum” or the magnitude
of any electric field in the prior art. Ex. 2078, 211:20-212:3 (“[ Y]ou didn't calculate
a magnitude for the electric field due to the doping profile in any of the prior art
references, did you? A. I did not. ....”); 212:19-213:1 (“Q. When you were analyzing
the prior art references, you never calculated the magnitude for any of the electric
fields, correct? A. I did not calculate those.”). Since Dr. Banerjee admitted that
analysis of multiple forces are necessary to determine whether and in what direction
carriers will move in a device, but failed to analyze those other forces, the Petition
necessarily fails to demonstrate that the prior art teaches the claimed subject matter.

B. Petitioners advance a new theory and incorrect claim construction
in their Reply.

Recognizing the deficiency in the Petition, Petitioners argue that, under a new
claim construction, Dr. Banerjee did not need to analyze other forces. According to

Petitioners, “carriers do not need to overcome any opposing forces before they
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move” because carriers “are constantly moving (i.e., in “Brownian” motion) due to
thermal effects.” Reply (Paper 53), 8. According to Petitioners, the claims are
directed to constant random Brownian motion and Greenthread “misconstrue[ed]
‘carrier movement’ in the claims to mean net movement of carriers, i.e., net current.”
Reply, 12 n. 8 (emphasis in original); see also Ex. 1060, 495.

Petitioners’ new theory and claim construction is procedurally improper and
wrong. Nothing in the Petition discusses “Brownian” motion or says that the claims
can be met because electrons are “constantly moving in random paths, due to thermal
effects.” Ex. 1060, 919. All of this is new, and improper, in Petitioners’ Reply.

This argument was not something Greenthread could have anticipated.
Despite years of litigation against a host of defendants and dozens of IPRs, no one
has previously argued that the claims cover “Brownian” motion. The Board should
decline to consider this novel theory. Since this undisclosed theory is apparently the
basis of Dr. Banerjee’s testimony, the Board should disregard that as well. M & K
Holdings, Inc. v. Samsung Elecs. Co., 985 F.3d 1376, 1385 (Fed. Cir. 2021).

In addition to being procedurally infirm, Petitioners’ new theory and claim
construction are implausible. Neither Petitioners nor Dr. Banerjee point to anything
outside of Dr. Banerjee’s ipse dixit declaration to support their argument that “aid
carrier movement” refers to Brownian motion. The specification is sensibly

concerned with the movement of carriers as it affects the operation of a
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semiconductor device. For example, specification speaks to “to sweep[ing] ...

unwanted minority carriers from the active circuitry at the surface” and

“accelerat[ing] towards the surface when programming of memory cells is

executed.” Ex. 1001 at 14 (emphasis added). The specification does not discuss
random Brownian motion.

Dr. Banerjee’s testimony confirms that random Brownian motion is irrelevant
to the concerns recited in the specification. According to Dr. Banerjee, random
electron motion in one direction is “counterbalanced by movement of carriers in the
opposite direction.” Ex. 1060, 425. Thus, “[t]he random motion of electrons leads to

zero net displacement of a group of electrons.” Id. at 19 (emphasis added).

Petitioners do not explain how random motion that “will all cancel out” would be
relevant to a POSITA or the issues recited in the specification. Ex. 2078, 246:1-2.
Dr. Banerjee also confirmed that a POSITA would not be concerned with

Brownian motion, and would be concerned with net motion. During his deposition,

Dr. Banerjee admitted that looking at individual carriers is “not the correct
viewpoint.” Ex. 2078, 271:20-272:4. The contradiction between Dr. Banerjee’s
deposition testimony on this point and the assertions in Dr. Banerjee’s supplemental
declaration is startling. In his supplemental declaration, he said that “the claims do

not speak to the net movement of carriers,” Ex. 1060, 995, but at his deposition he

admitted that “You should look at the elect[ron] ensemble and what’s happening to
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the center of gravity ... of the ensemble” (Ex. 2078, 271:20-272:4), because “nobody

can look at the trajectory of individual electrons or holes.” Ex. 2078, 239:20-240:3.

Cirrus Logic’s 30(b)(6) witness, Scott Warrick, also testified to the opposite
understanding of the claims from what Petitioners now assert. When asked about the
effect of a doping gradient in one of Cirrus’ products, he did not mention Brownian
motion. Mr. Warrick—Iike Dr. Banerjee during his deposition—referred to other
forces and fields. Ex. 2056, 72:6-8, 95:2-5, 96:1-13. Petitioners argue that Mr.
Warrick was confused, because “Greenthread never established” what part of the
gradient Mr. Warrick was testifying about. Reply, 14. The argument is inconsistent
with the record. Mr. Warrick was directed to a particular point in a specific page
from Greenthread’s complaint and infringement contentions. Ex. 2056, 93:19-94:13.
The videographer zoomed in on the relevant portion. /d. Mr. Warrick then testified
that he understood that the particular point on the page was showing a dopant
gradient. /d. There was no confusion.

Regardless, any confusion is irrelevant. According to Petitioners, any gradient
aids random “Brownian” movement. If Mr. Warrick shared that understanding,
mattered, he should have said that the gradient aided carrier movement—regardless
of which gradient he was looking at. The fact that he could not say whether the

gradient in an accused product met the “aid carrier movement” limitation shows that

Petitioners have one claim construction for district court and another for the PTAB.
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This is a classic “effort[] to twist claims, like a nose of wax, in one way” for validity
and another for infringement, which the Board should reject. Data Engine Techs.,
LLCv. Google LLC, 10 F.4th 1375, 1381 (Fed. Cir. 2021).

Finally, two district courts have rejected Petitioners’ position. Rather than
offering a reasoned disagreement with the courts’ opinions, Petitioners’ resort to
obvious mischaracterizations. See Reply, 14-16. Regarding the WDTX order,
Petitioners say that “sufficiently graded” “may” not refer to the magnitude of the
slope. Reply, 15. But the very next sentence from the Court’s order contradicts that
reading. The Court said it was referring to a “minimum graded concentration of
dopants, i.e., a graded concentration of dopants that is below this minimum will not
aid in the movement of minority carriers and thus is not a graded concentration.” Ex.
2074, 39-40.

The language from EDTX is equally clear. “[T]he slope [of the gradient] has
both a direction and a magnitude and [d]efendant [incorrectly] suggests that the
direction of the drift electric field depends solely on the direction of the slope of the
graded concentration.” Ex. 2075, 15 (explaining that) (emphasis in original). If
Petitioners had a sound basis to disagree with the district courts, they could have
explained it. Their tactic of mischaracterizing the courts’ clear holdings shows that

they have no support for their position.
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C. The Petition fails under Petitioners’ “Brownian” claim
construction.

Even under Petitioners’ new claim construction, Dr. Banerjee’s admissions
doom the Petition. The claims require “[1] aid[ing] carrier movement [2] from the
first surface to the second surface of the substrate.” As to [1], Dr. Banerjee claims
that any electric field would necessarily aid the movement of electrons in Brownian
motion. Ex. 2078, 210:16-17. But, when Dr. Banerjee addressed Brownian motion
in his textbook, he took a different position. There, he said that “the force [of an
electric field] may be insufficient to alter appreciably the random path of an
individual electron.” Ex. 1062A, 99 (PDF page 50) (emphasis added). Dr. Banerjee
does not explain this contradiction or how one could determine when an electric field
would be sufficient to alter the random path of an electron. Since Dr. Banerjee fails
to explain the contradiction in his two positions, his conclusions are unsupportable.

As to [2], Dr. Banerjee admitted that “[i]t’s not possible to find the starting
point of any individual” carrier (Ex. 2078, 241:22-242:3) and “nobody can look at
the trajectory of individual electrons or holes.” Id. at 239:20-240:3. If Dr. Banerjee
cannot determine the location or path of travel of individual charge carriers, he
cannot say whether they are in the “active region” (or “surface”) and whether they
move “from” the active region (or surface). If Dr. Banerjee does not know that,

Petitioners cannot carry their burden.
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D.  Petitioners’ “device claim” argument fails.

Petitioners claim that Greenthread “miscasts” its device claims as method
claims. Reply, 17. Petitioners are incorrect. The Petition fails, because it does not
grapple with physical properties of the prior art devices that affect whether they are
“reasonably capable of operating so as to meet the claim limitations.” ParkerVision,
Inc. v. Qualcomm Inc., 903 F.3d 1354, 1361 (Fed. Cir. 2018). Greenthread is not
arguing that the claims might be met in some modes of operation, but not met in
others. Rather, Greenthread is pointing to aspects of the prior art devices that the
Petition did not address, but which bear on whether the claim limitation is met. Since
Petitioners bear the burden of proof, their failure to address relevant facts is fatal.

For example, Dr. Banerjee testified that the gate electrode and gate oxide on
a transistor can create a countervailing electric field that would be present in the
active region (or surface). Ex. 2078, 219:16-220:20, 222:19-22; 223:20-224:1. This
field exists whether or not a voltage is applied to the gate. Id. at 222:4-13. These are
“built-in” “structural” features of transistors, not modes of operation. Id. at 219:19-
220:2. Dr. Banerjee did not consider the effect of these device components on the
electric field created by the prior art dopant gradient. Id. at 224:2-8. Indeed, Dr.
Banerjee admitted that it was impossible to conduct that analysis that with the

99 ¢

information in the prior art. Id. By failing to consider how “built-in” “structural”

features of the prior art work, Dr. Banerjee’s fails to answer the question whether
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the prior art device was “reasonably capable of operating so as to meet the claim
limitations.” ParkerVision, 903 F.3d at 1361.

The same logic applies to all of the factors affecting carrier movement that
Dr. Banerjee failed to analyze. For example, he did not address the slope of the
dopant gradient, the resistance of silicon, or whether the prior art would have
“structural defects in the crystal.” Ex. 2078, 84:16-21. These are all permanent
physical features of the prior art, relevant to how it would have been “capable of
operating.” It is Petitioners’ burden to show how the prior art is “capable of
operating,” but they chose to perform a narrow analysis focused on Greenthread’s
supposed admissions. The result is a Petition that fails.

E. Dr. Banerjee has a previously undisclosed financial relationship
with one of the Petitioners.

Dr. Banerjee, a university professor, depends on research funding from private
industry for his career advancement. Ex. 2078, 29:4-7, 29:14-30:4. He said that
obtaining research funding is “more important than being a good teacher.” Id. at
30:3-4.

Currently, Dr. Banerjee has only two active private grants. Ex. 2078, 44:13-
19; Ex. 1004, 11. One those two grants—which is not disclosed on his CV—came
from Texas Instruments (“TI’), who has paid Dr. Banerjee’s lab $90,000, just this
year. Ex. 2078, 46:22-47:7; Ex. 1004, 5-11. Greenthread is currently asserting the

challenged patents against TI in parallel district court case. T1 also has joined four
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of Petitioners’ seven IPRs and joined other IPRs covering all of the asserted patents.
The conflict of interest is flagrant, but apparently was not a concern for Petitioners
or Dr. Banerjee. He says he plans to pursue additional funding from TI. Ex. 2078,
49:15-50:1.

Dr. Banerjee has ample motive to color his testimony to favor his TI patron.
This is not a close call. Dr. Banerjee said that his fundraising prowess is why he
made tenure, and without such funding, he said his lab would “collapse.” Id. at
49:15-50:8; see also id. at 29:4-7, 29:18-30:5. Moreover, Dr. Banerjee apparently
changed his views on electron motion when drafting his supplemental declaration.
His 2006 textbook says that individual electrons do not necessarily change their
movement in response to an electric field. Ex. 1062A, 99 (PDF page 50). Now, Dr.
Banerjee takes a different position—more favorable to TI—that individual electrons
always move in response to any electric field.

His financial interests are not the only issue with Dr. Banerjee’s credibility.
At the beginning of his deposition, Dr. Banerjee said that he understood that
coaching during breaks is not allowed. Ex. 2078, 7:12-22. Then, after Dr. Banerjee
admitted to the enormous flaws in Petitioners’ theories, he and Petitioners’ lawyers
took a 40 minute break. /d. at 339:1-20. When they returned, Petitioners conducted
a leading re-direct, posing yes-no questions about whether Dr. Banerjee agreed with

his declaration. See, e.g., id. at 313:19-314:2; 315:8-11; 318:22-319:2. When it came
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time for do re-cross, Greenthread’s counsel asked what Dr. Banerjee did during the
break. Ex. 2078, 337:17-338:8. Dr. Banerjee testified that he spent half of the break
conferring with Petitioners’ counsel. /d. at 339:1-20. When counsel asked whether
the consultation related to the substance of Dr. Banerjee’s testimony, Petitioners’
counsel asserted privilege and instructed him not to answer the questions. Ex. 2078,
339:21-345:18. Dr. Banerjee’s plainly coached re-direct is improper and should be
given no weight. Flir Systems, Inc. v. Leak Surveys, Inc., IPR2014-00411, Paper 45,
p. 7-8.

F. Kawagoe’s graded dopant concentration does not “aid carrier
movement from ... the active regions.”

Kawagoe does not meet the “from ... the active regions” (or “surface”) claim
limitations. The Petition confirms that Kawagoe’s alleged teaching about moving
electrons “refers to electrons produced in the large substrate body below the wells.”
Pet., 32 n.9. The carriers Kawagoe discusses are “prevented from entering the p-
well,” and are thus below it. Response (Paper 47), 16. Since Petitioners also admit
it is not proposing to modify Kawagoe (Reply, 21), Petitioners must show that [1] a
gradient in the active region (or surface) of Kawagoe [2] creates an electric field in
the active region (or surface) that [3] would move carriers downward from that
region. Petitioners do not—and cannot—do that.

First, Dr. Banerjee said that there is not “enough information in Kawagoe to”

calculate the electric field in Kawagoe’s active region and that he didn’t attempt to
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do that. Ex. 2078, 211:7-13. Dr. Banerjee said that he can’t determine the starting
point of any electrons, so he cannot say whether any carriers move “from” the active
region (or surface). Supra Section 11(C).

Second, Petitioners cannot rely on a teaching about the electrons and electric

field at the bottom of Kawagoe’s p-well (i.e. the field “prevent[ing] [electrons] from
entering the p-well”) to reach a conclusion about electrons and fields at the top in
Kawagoe’s active region (or surface). According to Dr. Banerjee, an electric field
outside the active region does not affect carriers in the active region. See Ex. 2078,
265:4-266:20 (“that electric field [in Kamins] doesn’t extend all the way to the
surface. Therefore, there cannot be any drift velocity of the holes due to that electric
field.”). Since Kawagoe has no teachings about the electric field in its active region

(or surface), it fails to disclose the claim limitation.?

3 Greenthread has argued that “Kawagoe’s electrons are in the wrong place.”
Petitioners mischaracterize this as suggesting that Kawagoe does not have carriers
in the active region (or surface), because they cannot deny that the electrons
Kawagoe is discussing are in the wrong place to provide the prior art teaching they

need.
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G. The Petition does not identify an “active region” in Kawagoe with
a “second doping type.”

The active region in the transistor Petitioners mapped in Kawagoe is p-type.
Response, 23. The substrate Petitioners mapped is also, p-type. Id. However, the
claims require that the active region have doping opposite to the substrate. Hence,
Petitioners’ mapping of Kawagoe fails to meet the claim limitations.

Petitioners now assert that the claim limitation is satisfied, because the source
and drain have doping “opposite” the substrate. Reply, 24. That is incorrect. “[T]he
source and drain are formed by counter-doping, doping opposite the active region.”
Ex. 1069, 27:25-28:2 (emphasis added). The claims refer to the source and drain as
a “device” and the active region as a “region,” with distinct doping. /d. at 28:11-19
(“Would you consider the source and drain part of the active region? ... A: ... The
claim language describes transistors formed in at least one of the first active region
or second active region. It describes the transistors as a device, and the active region
is a region. So it’s sort of like apples and oranges.”).

Dr. Banerjee’s declaration supporting Petitioners is entirely conclusory and
simply parrots their brief. His reading also renders the claim language requiring
opposite doping types superfluous, because he concludes that every active region has
both n and p doping. See Ex. 1060, q101.

As a fallback position, Petitioners argue that a different transistor in

Kawagoe—not the one mapped in the Petition—would satisfy the claim limitations.
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This is improper. In re Magnum Oil Tools Int’l, Ltd., 829 F.3d at 1381. Even if part
of a prior art reference is discussed in the Petition, it cannot be used to satisfy a claim
element when the Petition does not use it for that purpose. Oren Techs., LLC v.
Proppant Express Invs. LLC, No. 2019-1778, 2021 WL 3120819, at *4 (Fed. Cir.
July 23, 2021).

H. Greenthread’s supposed “admissions” do not support Petitioners.

Petitioners’ Reply repeats numerous strawmen from the Petition about
Greenthread’s supposed admissions, all of which should be disregarded.

First, Petitioners argue that the examiner in a final office action stated that
“any magnitude of the drift electric field, however small, reads on the claim” and
that Greenthread did not dispute this representation. Reply, 3. But, in response to
Examiner’s Final Office Action, Greenthread immediately filed a Notice of Appeal
and conducted an interview. Ex. 1016, 149-150; 156-159. The examiner did not
repeat the same argument in any subsequent Office Action. See generally Ex. 1016,
160-391. In fact, later in prosecution, the examiner noted that carrier movement ““is
affected by multiple forces and fields” which must be evaluated to determine
whether a gradient would aid carrier movement. Ex. 1016, 270. The examiner did
not argue that the claims at issue here read on any electric field.

Petitioners also claim that Greenthread “disagreed” with the Examiner’s

statement that carrier movement is affected by multiple forces and fields. Reply, 3.
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This is incorrect. Greenthread disagreed with the Examiner’s conclusion that the
claim at issue there (which never issued) should be rejected, but was not disagreeing
with the relevant part of the Examiner’s statement. A gradient is not the only force
acting on a carrier, as Dr. Banerjee admits. Supra Section II(A). The other claim
elements modify the gradient and are an “additional parameter” so that a gradient
alone does not satisfy the claim limitation. Response, 13.

Further, even if Greenthread had disagreed with the Examiner, the Examiner
never changed his position that a carrier “is affected by multiple forces and fields”
besides the gradient. The claims that ultimately issued are different than the ones
that were the subject of the relevant office action. Ex. 1016, 270. Estoppel only
applies if “the party was successful in getting a court [or agency] to adopt its earlier
position.” Sherwin-Williams Co. v. PPG Indus., Inc., No. 2022-2059, 2024 WL
3534113, at *9 (Fed. Cir. July 25, 2024). Greenthread cannot be estopped based on
statements that failed to persuade the Examiner to adopt the position that Petitioners
now attribute to Greenthread. Solomon v. Overton’s Inc., No. CIV.A. 2-02-CV-
60TIJW, 2003 WL 25782758, at *2 (E.D. Tex. Dec. 9, 2003) (“An applicant’s

arguments. .., should they ultimately persuade the examiner, may inform the scope

of the issued claims...) (emphasis added).

Further, Petitioners argue that Greenthread admitted that the claims do not

29

require a “particular slope.” Reply, 4. Again, Petitioners mischaracterize.
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Greenthread has never argued that the claims require a particular slope, in the sense
that only specific numerical values would satisfy the claims. The claims require a
slope that will “aid carrier movement.” The value of that slope necessary to “aid
carrier movement” will vary based on other factors, including the factors Petitioners
failed to address in their Petitions. Two district courts have agreed with Greenthread
that magnitude is relevant, without reading a “specific slope” into the claims. Ex.
2074 (WDTX Markman Order), 39-40; Greenthread, 2020 WL 1911200 at *9.
Petitioners argue that, in prosecution, Greenthread represented that “relative
slope” means “nothing more than the fact that one-side is relatively lower than the
other side.” Reply, 5 (citing Ex. 1070, 9). But Petitioners leave out the rest of what

Greenthread said, that the relative slope is required to create “a suitable aiding drift

electric field, to help the holes (minority carriers in a p-n-p transistor) traverse from
emitter to collector.” Ex. 1070, 11. This is no different than the WDTX claim
construction order, which says that the “graded concentration has to be sufficiently
graded to result in a ‘static unidirectional electric drift field....”” Ex. 2074 (WDTX
Markman Order), 39-40. Moreover, Dr. Banerjee agrees that the slope affects the
strength of the electric field. Ex. 2078, 205:10-14.

Petitioners repeat their argument that Greenthread has said that “charge
carriers will move.” Reply, 6-7. The quote comes from the background section of a

claim construction brief, where Greenthread was explaining a phenomenon called
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“carrier drift.” Ex. 1020, 2. By definition, carrier drift is carrier movement. Ex. 2057,

933.% Greenthread’s explanation, therefore, assumed the conditions under which
carrier drift occurred. Greenthread was not saying that a gradient could cause drift
even if other forces overwhelmed the gradient. No reasonable reader would construe
Greenthread’s statements as Petitioners do. Greenthread included the identical
statement that “carriers will move” in a claim construction brief, and the District
Court did not construe Greenthread’s statements as Petitioners do. Ex. 1020, 2.
Rather, the Court said, consistent with Greenthread’s argument here, that “the graded
concentration has to be sufficiently graded” to cause movement. Ex. 2074 (WDTX
Markman Order), 39.

Petitioners again suggest that Greenthread has said that the claims do not
require any particular result. Reply, 7. Again, Petitioners mischaracterize.
Greenthread said “the claims require that the graded dopants create an electric field

that aids movement of the carriers.” Ex. 1020, 37. Petitioners failed to analyze the

* The textbook cited in the Petition confirms that drift is a category of carrier
movement. Ex. 1008B, 143 (“Some of these electrons...will drift out...”); Ex.
1008C, 34 (“electrons are likewise drifted toward the surface”); 116 (“carrier
transport in the channel by both drift and diffusion current”); 194 (“The current at

the drain is given by the product of the carrier density and the drift velocity.”).
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facts necessary to determine whether the prior art met those claim limitations, but
that does not mean that the claim limitations can be disregarded.

Petitioners likewise mischaracterize Greenthread’s wheelchair ramp analogy.
Reply, 7. A ramp can have many slopes and still “aid movement,” but a ramp that’s
covered in snow or ice does not “aid movement.” Petitioners’ blinkered approach to
dopant gradients is like saying a ramp aids movement because it has some
(unknown) slope, without asking whether the ramp is blocked.

Petitioners repeat the argument that Patent Owner admitted that an “inherent
‘built-in’ unidirectional electric field” that moves carriers. But Petitioners do not
address the rest of Greenthread’s statement. Greenthread added that the movement
of carriers “[d]epend[s] on the particular slope of the graded concentration of
dopant[s].” Ex. 1016, 289. Greenthread’s statements go to the sufficiency of dopant
grading to achieve aiding carrier movement.

I. Greenthread’s supposed “admissions” do not justify Petitioners’
new claim construction.

As explained above, Greenthread’s supposed admissions are simply
Petitioners’ mischaracterizations. Regardless, they can be disregarded. Petitioners
are essentially attempting a reverse prosecution history disclaimer to broaden the
claims beyond their plain and ordinary meaning to encompass the prior art, which
the Federal Circuit rejects. Prosecution history is not the best source for determining

the meaning of claim language. Phillips v. AWH Corp., 415 F.3d 1303, 1317 (Fed.
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Cir. 2005). And representations during prosecution cannot enlarge the claims.
Biogen, Inc. v. Berlex Lab’ys, Inc., 318 F.3d 1132, 1140 (Fed. Cir. 2003).
Greenthread is not “dismissing the importance prosecution history generally,”
(Reply, 4) but simply stating the law regarding how prosecution history should be
applied in claim construction. Petitioners may disagree with the law, because it does
not help their case, but it is still the law.

Second, even if the Board is inclined to treat Greenthread’s statements as
“admissions,” those “admissions” must be weighed against Petitioners’ admissions,
including Dr. Banerjee’s statement that “vector sum” is what controls carrier

movement for “aid carrier movement.” Supra Section II(A). Petitioners bear the

burden of proof. Therefore, Petitioners’ admissions are the ones that matter.

J. Petitioners’ Wieczorek-Wolf grounds fail.

Wieczorek does not say that the dopant gradient it discloses has any effect on
carriers at all. Ex. 2057, q956-57. Dr. Banerjee did not cite to any portion of
Wieczorek to show that Wieczorek’s graded dopant would move carriers in any way.
Ex. 1003, 99159-163; Ex. 2057, 9456; see generally Ex. 1060. Nor did he calculate
the slope or magnitude of any cited reference. Ex. 2078, 212:19-213:1.

Dr. Banerjee admitted that a flat or non-graded dopant concentration would
not create any electric field. /d. at 260:6-13 (“There should not be any built-in

electric fields in that flat region.”); 209:5-9. Wieczorek, in fact, does not have a
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graded dopant concentration in the active region (or surface). For doping at the active

region/surface, Wieczorek says the doping “profile in the vicinity of the surface of

the semiconductor device 100, as indicated by reference number 200, may have

become substantially uniformly distributed.” Ex. 1006, 11 (emphasis added). By

Dr. Banerjee’s own admission, Wieczorek cannot have an electric field from the flat
dopant concentration to aid carrier movement from the active region/surface.

K. Greenthread’s specification discusses relative slope.

In an institution decision in a parallel IPR, the Board stated that “Patent Owner
does not direct us to any discussion in the [specification] regarding a specific slope
value that is necessary to ‘aid the movement of minority carriers.”” IPR2024-00265,
Paper 22, 19. To the contrary, the Greenthread’s specification does disclose specific
slopes, as Petitioners admit. Reply, 5 (“The specification also provides exemplary
gradient slopes”). Greenthread cited that disclosure in its PO Response. Response,
8-9.

L. Objective indicia of non-obviousness support patentability.

Petitioners do not dispute that- an<_ approached Greenthread

on through RPX and collectively paid $10 million for licenses to the single family
of patents at issue when they were under no threat of litigation. Ex. 2072, 2. The
obvious inference is that the companies evaluated Greenthread’s patents and found

them valuable. Petitioners offer no plausible alternative explanation for these
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I
transactions. There is no evidence that either - or - ever read RPX’s
marketing materials, much less that they paid large sums of money to avoid litigation
that was never threatened. Paying money for a patent license, when no litigation is
threatened only makes sense if the licensee thinks the patent is valid and valuable.
A company that paid money for invalid patents that posed no litigation risk would
quickly go out of business.

The fact that Greenthread signed a license with _ is irrelevant.
That license was the result of litigation and _ filing seven IPRs. Like
patent challengers, patent owners consider litigation risk. Moreover, the license
recites_ sales of potentially infringing products in the U.S. Ex. 2072,
103. Given the volume of sales compared to Greenthread’s other licensees, the
license confirms the value of Greenthread’s patents.

Finally, Petitioners’ assertion that Dr. Rao did not write his declaration is
irrelevant—and ironic. Dr. Rao testified that he confirmed all of the facts in his
declaration and signed the same one that Greenthread’s former President, Phil John,
signed in related proceedings, because _ and cannot testify. Ex.
1066, 44:17-18. By contrast, Petitioners’ expert, Dr. Banerjee testified that his
declaration was written by another expert from a prior IPR and that he failed to verify
what he signed. Ex. 2058 at 54:5-17; 56:14-21; 57:13-58:5, 125:9-126:1. If any

testimony is disregarded, it should be Dr. Banerjee’s.
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M. These proceedings are unconstitutional.

Petitioners did not address the constitutionality of these proceedings under the
non-delegation doctrine. See generally Response, 60-62. Since Petitioners have
waived their right to respond, the Petition should be dismissed.

III. CONCLUSION

For the foregoing reasons, the challenged claims should be held to be

patentable over the cited art and grounds presented in the IPR proceeding.
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