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L. INTRODUCTION
A. Background

Apple Inc. (“Petitioner”) filed a Petition requesting an inter partes
review of claims 1-3, 5-6, and 8—11 (the “challenged claims™) of U.S.
Patent No. 11,638,210 B1 (Ex. 1001, “the *210 patent”). Paper 1 (‘“Pet.”).
ThetaIP, LLC (“Patent Owner”) filed a Preliminary Response. Paper 8
(“Prelim. Resp.”). With our permission, Petitioner filed a Preliminary Reply
(Paper 9, “Prelim. Reply”), and Patent Owner filed a Preliminary Sur-reply
(Paper 10, “Prelim. Sur-reply”).

We have authority to determine whether to institute an inter partes
review, under 35 U.S.C. § 314and 37 C.F.R. § 42.4. An inter partes review
may not be instituted unless it is determined that “the information presented
in the petition filed under section 311 and any response filed under section
313 shows that thereis a reasonable likelihood that the petitioner would
prevail with respect to at least 1 of the claims challenged in the petition.”
35U.S.C.§314(2018); see also 37 C.F.R § 42.4(a) (2020) (“The Board
institutes the trial on behalfofthe Director.”). The reasonablelikelihood
standard s “a higher standard than mere notice pleading,” but “lower than
the ‘preponderance’ standard to prevail in a final written decision.” Hulu,
LLCv. Sound View Innovations, LLC,IPR2018-01039, Paper 29 at 13
(PTAB Dec. 20, 2019) (precedential).

For the reasons provided below, and based on the presentrecord, we
determine that Petitioner has demonstrated a reasonable likelihood that it
will prevail in showing the unpatentability of at least one of the challenged
claims. Accordingly, we institute an infer partes review on all grounds set

forth in the Petition.
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B. Real Parties in Interest
Petitioner identifies itself as the real party-in-interest. Pet. 77. Patent
Owner identifies ThetaIP, LLC as the real party in interest. Paper 3, 2.

C. Related Proceedings
The parties identify Theta IP, LLCv. Apple Inc.,No. 6:23-cv-00314

(W.D. Tex.), asinvolvingthe 210 patent and also identify of number of
other proceedings concerning related patents. See Pet. 71; Paper 3, 2-3.

D. The °210 Patent
The 210 patentis titled “Power Dissipation Reduction in Wireless

Transceivers” and “relates to power dissipation reduction techniques for
electronic circuits, for example wireless transceiver integrated circuits.” Ex.
1001, 1:27-29. Thepatent states that, in wireless networking, connectivity
to the Internet can result in a corresponding drain on battery life in portable
devices, such as notebooks and handheld computers. /d. at 1:30—41. The
problem is further described as follows:

One reason why thispower drain is high is that electronic
circuits are typically designed to function properly under worst-
case operating conditions. For a wireless transceiver, the worst-
case condition is when a desired signal reception strength is
low, while other transceivers or nearby electronic equipment
generate interfering signals and other spurious noise.

But a wireless transceiver does not always operatein these
worst-case conditions. For example, a base station, router or
access point may be nearby such that the received signal is
strong. Also,there may be no interfering signals, or they may
be relatively weak. In thesesituations, receiver circuit currents
can be reduced below what is necessary for the worst[-]case
condition. Ifthisis done, power dissipation is reduced, and
battery life is increased.

Ex. 1001, 1:42-56.
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The ’210 patent describes embodiments that “use bias current
reduction, impedance scaling, gain, and other dynamic changes either
separately or in combination to reduce power dissipation in response to
better-than-worst case conditions.” Ex. 1001, 1:66—-2:2. In one example,
“bias currents are reduced in response to a need for reduced signal handling
capability, impedances are scaled thus reducingrequired drive and other bias
currentsin response to a strong received signal, or gain 1s varied and
impedances are scaled in response to a low received signal in the presence of
no or weak interfering signals.” Id. at 2:3-8.

Figures 2A and 2B, reproduced below, “illustrate examples of desired
and interfering signals and noisethat may be received by a circuit in a
wireless receiver.” Ex. 1001, 3:24-26.
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“FIGS. 24 and 2B illustrate examples of desired signals,
interferers, and noise that may be received by one of the various
circuits in a wireless receiver.” Ex. 1001, 5:36-38.

Figure 2A shows that received desired signal 206 is large in
comparison to interfering signals 208 and 210, and is considered the best-
case inputsignal. Ex. 1001,5:41-42; 6:19-21. Figure2B shows desired
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signal 256 is relatively weak compared to large interferers 258 and 260, and
1s considered the worst-case input signal. /d. at 5:59-61, 6:11-12.

Figure 6, reproduced below, “is an example of how a circuit’s
impedances may be scaled to reduce drive currents, and, depending on the

circuit configuration used, associated bias currents as well.” Ex. 1001, 7:52—
54.
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“FIG. 6 is an example of how a circuit’s impedances may
be scaled to reduce drive currents.” Ex. 1001, 3:33—34.

On the left, Figure 6 shows driver 612 with load R 614 and C 616. Id.
at 7:50. On theright, Figure 6 shows driver 622 driving an impedance of 2R
624 and C/2 626. Id. at 7:55-57. The frequency responses of the circuits
are the same, “[b]ut the impedance of the load seen by driver 622 is double
that seen by 612, thus the output current required by the driver 622 is
reduced by one-half.” Id. at 7:57-60.

Figure 8 A, reproduced below, “is a block diagram of a functional
block 820 and optional gain element 810 in accordance with an embodiment

of the present invention.” Ex. 1001, 8:28-30.
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“FIGS. [8A4] illustrate[s] . .. [a] power saving technique[]
that may be used when received desired and interferer signals
are all at a low power level. ” Ex. 1001, 3:39—41.

Figure 8 A shows functional block 820 with bias control lines 826 and
impedance control lines 824, and optional gain block 810 with gain control
lines 814. Functional block 820 “may be a filter, mixer, amplifier, or other

circuit or circuits in a wireless transceiver or other electronic circuits or
system.” Id.at 8:31-33.
E. Hlustrative Claims

Of the challenged claims, claims 1, 3, 6, and 10 are independent and

are reproduced below:

1. A system for power dissipation reduction in a wireless receiver of a
battery powered portable wireless device, and a corresponding reduction
in a drain on battery life of the battery powered portable wireless device,
the system comprising:

the wireless receiver configured to receive a wireless signal having a
desired signal and an interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the
plurality of circuits comprise a receiver signal path and at least a
circuit configured to determine a signal level of the interferer signal
and a signal level of the desired signal; and

wherein when the desired signallevel is greater than the interferer
signal level, and both the desired and interferer signal levels are
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greater than the [sic] anoise floor, an impedance affecting the receiver
signal path is dynamically increased until the noise floor is greater
than the interferer signal level but still less than the desired signal
level, whereby one or more drive currents are reduced, thereby
reducing power consumption.

3. A system for power dissipation reduction in a wireless receiver of a
battery powered portable wireless device, and a corresponding reduction
in a drain on battery life of the battery powered portable wireless device,
the system comprising;

the wireless receiver configured to receive a wireless signal having a
desired signal and an interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the
plurality of circuits comprise a receiver signal path and at least a
circuit configured to determine a signal level of the interferer signal
and a signal level of the desired signal; and

wherein when the desired signallevel and the interferer signal level
are both large, an impedance affecting the receiver signal path is
dynamically increased causing the [sic] anoise floor to be increased,
therebyreducing power consumption.

6. A system for power dissipation reduction in a wireless receiver of a
battery powered portable wireless device, and a corresponding reduction
in a drain on battery life of the battery powered portable wireless device,
the system comprising:

the wireless receiver configured to receive a wireless signal having a
desired signal and an interferer signal;

wherein the wireless receiver comprises a plurality of circuits,
wherein the plurality of circuits comprise areceiver signal path and at
least a circuit configured to determine a signal level of the interferer
signal and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the
desired signal is low in presence of an interferer signal; and

wherein when the desired signal level is smaller than the interferer
signal level but larger than the worst case condition, a bias affecting
thereceiver signal path is dynamically reduced causing the maximum
signal handlinglevel to be lowered, thereby reducing power
consumption.
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F.

10. A system for power dissipation reduction in a wireless receiver of

a battery powered portable wireless device, and a corresponding
reduction in a drain on battery life of the battery powered portable
wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a
desired signal and an interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the
plurality of circuits comprise a receiver signal path and at least a
circuit configured to determine a signal level of the interferer signal
and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the
desired signal is low in presence of an interferer signal; and

wherein when the desired signallevel is less than the interferer signal
level but greater than the worst case condition and the desired signal
levels is greater than a noise floor, an impedance affecting the receiver
signal path is dynamically increased, raising the noise floor and
causingone or more drive currentsto be reduced, thereby reducing
power consumption

Asserted Grounds of Unpatentability

Petitioner contends that claims 1-3, 5—6, and 8—11 are unpatentable

under 35 U.S.C. § 103(a) in view of Behbahani! and Tan.? See Pet. 11.

Petitioner relies on the Declaration of Dr. Asad Abidi (Ex. 1003),

while Patent Owner relies on the Declaration of Dr. Lawrence E. Larson
(Ex. 2005).

' Behbahani et al., Adaptive Analog IF Signal Processor for a Wide-Band
CMOS Wirelesss Receiver, 36 IEEE Journal of Solid-State Circuits, 1205
(Aug.2001) (Ex. 1004).

2 Behbahani et al., 4 Broad-Band Tunable CMOS Channel-Select Filter for
a Low-IF Wireless Receiver, 35 IEEE Journal of Solid-State Circuits 476
(Apr. 2000) (Ex. 1006).



IPR2024-00820
Patent 11,638,210 B1

II.  DISCUSSION
We first discuss Patent Owner’s arguments that we shoulddeny the
Petition for discretionary reasons and then turn to patentability.

A. Discretionary Considerations
1. 35US.C. §314(a)

Patent Owner contends that we should exercise our discretion to deny
institution because this proceeding is “cumulative.” Prelim. Resp. 52.
Specifically, Patent Owner argues that therelated >330 patent was
challenged in IPR2023-00698, by Lenovo, and also points to Theta’s
Responses in [PR2023-00697 and IPR2023-00698, which challenge the
related *825 and *202 patents. /d.

To the extent Patent Owner is suggesting that considerations such as
those set forth in General Plastic Indus. Co. v. Canon Kabushiki Kaisha,
[PR2016-01357, Paper 19 (PTAB Sept. 6, 2017) (precedential Section
I1.B.4.1) support denial of institution, we are unpersuaded because the other
proceedings to which Patent Owner refers did not involve the *210 patent.

We thus do not exercise our discretion to deny institution under 35
U.S.C.§314.

2. 35US8.C. §325(d)

Patent Owner also contends that we should exercise our discretion
under 35 U.S.C. § 325(d) to deny the Petition under our precedential
decisions in Advanced Bionics, LLCv. MED-EL Elektromedizinische Gerdite
GmbH, IPR2019-01469, Paper 6 (PTAB Feb. 13, 2020) (precedential)
(“Advanced Bionics™),and Becton, Dickinson & Co. v. B. Braun Melsungen
AG,IPR2017-01586, Paper 8 (PTAB Dec. 15,2017) (precedential asto §
II1.C.5, first paragraph) (“Becton, Dickinson’). See Prelim. Resp. 54—60.
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Specifically, Patent Owner argues that we should deny institution in
deference to the original examination because it “submitted Behbahani, Tan,
and Professor Tsividis’ 2003 article to the Examiner. . . , they were
reviewed and considered.. . . , and the claimswere ‘allowed over the cited
priorart.”” Prelim. Resp. 55 (citing Ex. 1002, 12—13, 104-105, 123—-124).
For the reasons provided below, we do not exercise our discretion to
deny institution under Section 325(d).

a)  Applicable Framework
35 U.S.C. § 325(d) provides that, in determining whether to institute

an inter partes review, “‘the Director may take into account whether, and
reject the petition or request because, the same or substantially the same
prior art or arguments previously were presented to the Office.” 35 U.S.C.

§ 325(d). The Board uses atwo-part framework when determining whether
to exercise its discretion under 35 U.S.C. § 325(d), specifically: (1) whether
the same or substantially the same art previously was presented to the Office
or whether the same or substantially the same arguments previously were
presented to the Office; and (2) if so, whether the petitionerhas
demonstrated that the Office erred in a manner material to the patentability
of challenged claims. See Advanced Bionicsat 8.

In applying the two-part framework, we consider several factors from
Becton, Dickinson, which provide “useful insight into how to apply the
framework” (Advanced Bionics at 9): (a)thesimilaritiesand differences
between asserted art and the prior art involved during examination; (b) the
cumulative nature of the asserted art and the prior art evaluated during
examination; (¢) the extent to which the asserted art was evaluated during
examination, including whether the prior art was thebasis for rejection; (d)

the extent of the overlap between the arguments made during examination

10
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and the manner in which Petitionerrelies on the prior art or Patent Owner
distinguishesthe prior art; (e) whether Petitioner has pointed out sufficiently
how the examinererred in the evaluation of the asserted prior art; and (f) the
extent to which additional evidence and facts presented in the Petition
warrant reconsideration of the prior art or arguments. See Becton, Dickinson
at 17-18.

If, after review of factors (a), (b), and (d), we determine that the same
or substantially the same art or arguments previously were presented to the
Office, we then review factors(c), (e), and (f), which relate to whether the
petitioner demonstrates that the Office erred in a manner material to the
patentability of the challenged claims. See Advanced Bionics at 10.

(1)  Whether the Same or Substantially the
Same Art was Presented to the Office

Regarding Becton, Dickinson factors (a), (b), and (d), Patent Owner
argues that “Behbahani and Tan were previously presented to the Office,” as
they were included in an IDS that was initialed by the examiner. Prelim.
Resp. 56; see Ex. 1002, 104—105. Thatthereferences appeared on an
initialed IDS 1s sufficient to satisfy the first Advanced Bionics prong, so we
move to the second.

(2)  Whether Petitioner has Demonstrated
that the Office Made a Material Error

Petitioner argues that “[a]s highlighted by the strength of the Proposed
Grounds, it is evident that the Examiner did not appreciate Behbahani’s
disclosures and how this reference in combination with another reference
(Tan) render the Challenged Claims obvious.” Pet. 68—69. Petitioner
further argues that, when a reference was not substantively discussed by the

Examiner, “‘a petitioner’s showing that the challenged claims are

11
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unpatentable over the asserted prior art may itselfbe evidence of material
error by the Office during prosecution.”” Id. at 69 (quoting Quasar Science
LLCv. Colt International Clothing, Inc. d/b/a Colt LED, IPR2023-00611,
Paper 10 at 14 (PTAB Oct. 10, 2023)).

Patent Owner argues that “[Petitioner] must do more than simply
disagree with the Examiner” and that “[1]nstitution should be denied when,
as here, [a] Petitioner fails to sufficiently explain how the Office erred in a
manner material to patentability.” Prelim. Resp. 58.

First, we find that Becton, Dickinson factor (¢)—the extent to which
the asserted art was evaluated during examination—doesnot favor denying
the petition under Section 325(d) because the Examiner did not cite
Behbahani or Tan in any rejection and did not specifically address either
reference in any correspondence, other than initialing them in an IDS.

For factors (e) and (f), we find that Petitioner has explained
sufficiently howthe Examinerallegedly erred in evaluating Behbahani and
Tan, by pointing to the Proposed Grounds, which detail how the challenged
claims read on thesereferences. See Pet. 17-67. We find this sufficientto
identify the “specific teachings” that were overlooked, as contemplated in
Advanced Bionics, and we agree with Petitioner that the facts and discussion
of Behbahani or Tan presented in the Petition warrant reconsideration of the
challenged claims in view of thosereferences. We thus find that Petitioner
has satisfied step 2 of the Advanced Bionics framework by demonstrating
that the Examinermay have erred by not appreciating that Behbahani and
Tan teach or suggest the features of the claimed invention.

For these reasons, we decline to exercise our discretion to deny

institution under 35 U.S.C. § 325(d).

12
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B. Patentability
A claim is unpatentable under 35 U.S.C. § 103 if “the differences

between the subject matter sought to be patented and the prior art are such
that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains.” KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations, including (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art;

(3) the level of skill in the art; and (4) where in evidence, objective evidence
of non-obviousness.®> Graham v. John Deere Co.,383 U.S. 1, 17-18 (1966).
When evaluating a combination of teachings, we must also “determine
whetherthere was an apparent reason to combine the known elements in the
fashion claimed by the patent at issue.” KSR, 550 U.S. at 418 (citing Inre
Kahn,441F.3d 977,988 (Fed. Cir. 2006)). Whether a combination of prior
art elements would have produced a predictable result has weight in the
ultimate determination of obviousness. /d. at 416—417.

In an inter partes review, the petitioner must show with particularity
why each challenged claim is unpatentable. Harmonic Inc. v. Avid Tech.,
Inc.,815F.3d 1356, 1363 (Fed. Cir. 2016); 37 C.F.R. § 42.104(b) (2020).
The burden of persuasion never shifts to Patent Owner. Dynamic
Drinkware, LLCv. Nat’l Graphics, Inc., 800 F.3d 1375, 1378 (Fed.

Cir. 2015).

3 At this stage of the proceeding, Patent Owner has not presented objective
evidence of non-obviousness.

13
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We analyze the challenges presented in the Petition in accordance

with the above-stated principles.

1. Level of Ordinary Skill in the Art

Petitioner asserts that one of ordinary skill in the art “would havehad
a master’sdegree in electrical engineering or the equivalent, and two or
more years of experience with wireless communications devices” and that
“[a]dditional education or experience might substitute for the above
requirements.” Pet. 10 (citing Ex. 1003 94 38—40). Patent Owner contends
that “a person of ordinary skill in the art . . . would have at least a Bachelor’s
Degree in Electrical or Electronics Engineering, along with ‘approximately
five years of relevant experience in the design of transceiver architecture, RF
systemsand components, and analog and mixed signal circuits, as well as
experience in control algorithms for such system and familiarity with
wireless standards’” and that “[a]dditional education could substitute for
experience andvice versa.” Prelim. Resp. 27 (citing Ex. 2005 4 50).

Petitioner thus proposes a Master’s degree with two years of
experience, while Patent Owner proposes a Bachelor’s degree with five
years of experience. Given that both parties indicate that more education
could substitute for less experience and vice versa, we do not see a material
difference in the proposals, and thus adopt Patent Owner’s version for the
purposes of this decision. Ifthe parties believe that the choiceof one
formulation over the other would make a difference in the patentability
analysis, they may address that duringtrial.

2. Claim Construction

A claim “shall be construed using the same claim construction

standard that would be used to construe the claim in a civil action under

35U.S.C. §282(b).” 37C.F.R.§42.100(b) (2020).

14
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The parties discuss a number of terms of the challenged claims that
have been construed during district court litigation concerning the related
’330 patent.

Petitioner submits the following chart showing the parties’ proposed
constructions of “impedance” and “switching current” in the district court
litigation and asserts that its proposed ground satisfies either party’s

proposed construction of these claim terms. Pet. 8.

Claim Term Patent Owner’s Petitioner’s Proposed
Proposed Construction Construction
Plain and ordinary
meaning, but if construed, . .
“impedance” should be construed as Plain ?nd ordinary
« .. meaning
opposition to the flow of
alternating current”
s ” Plain and ordinary “the current that carries a
drive current ) ) ”
meaning signal through a load
) § Plain and ordinary . desired mgnal strength
worst-case meanin is low and interferer
& signal strength is high”

On the present record, we determine that we need not expressly
construethese terms for purposes of this Decision.

Petitioner also states that it argued in district court that the term
“signal path” excludes the “digital signal processing” block, and that Patent
Owner argued that no such exclusion is proper. Pet. 9 (citing Ex. 1009, 14—
16). Petitionerproposes that we adopt PO’s interpretation of “signal path.”
Pet. 9. In view ofthe parties’ application of the prior art to the claims, it
appears that there may be some disagreement concerning the meaning of

“signal path”; however, neither party proposes an express construction of the

15



IPR2024-00820

Patent 11,638,210 B1

term. See Pet. 9; Prelim. Resp. 29-33. We will discuss the term “signal
path” below in the context of the parties’ arguments applying this language
tothe asserted prior art. See § I1.B.4, infra. The parties may further address
the meaning of the term ““signal path” duringthe trial.

The parties also discuss themeaning of the term “dynamically
changing/adjust[ing],” which Petitioner refers to as the “dynamic
limitation.” See Pet.9; Prelim. Resp.29-33.

Petitioner asserts that, for purposes of this proceeding, we should
adopt Patent Owner’s interpretation of the dynamic limitation. Pet.9. Thus,
for purposes of this proceeding, the parties appear to agree with the
construction of the dynamic limitation adopted by the district court in Patent
Owner’s case against Samsung, namely its “plain and ordinary meaning,”
which is “varying ‘during operation based, at least in part, on information
gained during operation.” Pet. 9 (citing Ex. 1007, 14—-16). Because this
construction is agreed upon by the parties in this proceeding, and s
consistent with the construction adopted by the district court, we will apply
that construction for purposes of this Decision.

Patent Owner also argues that we should dismiss the Petition because
Petitioner is relying on constructions that it disagreed with in district court,
citing Samsung Elecs. Am., Inc. v. Cobblestone Wireless LLC, IPR2024-
00319, Paper 16 (PTAB Jun. 24, 2024). See Prelim. Resp. 30-32. Patent
Owner, however, relies on a flawed understanding of that case. In Samsung,
the Board determined that Petitioner had failed to establish a reasonable
likelithood of success because it offered and relied on a claim construction
that it failed to support, disagreed with, and disparaged, and that this claim

construction was not agreed upon by the patent owner or adopted by a

16
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district court. Samsung, Paper 21 at 13-23. Specifically, as the Board
pointed out in Samsung, the petitionerargued and submitted testimony from
its expert that its proffered construction was “expressly excluded” by the
specification of the challenged patentand was “contrary to [the term’s] plain
and ordinary meaning.” Paper 16, 14—15, 19-20. In reachingits decision in
Samsung, the Board expressly “distinguish[ed] this case from situations
where a petitionerrelies on the ordinary meaning of a claim term, offers
alternative constructions of a claim term, or relies on a construction agreed
upon by the parties in the proceeding at issue.” Id. at 21. Here, unlike in
Samsung, Petitioner relies on the plain and ordinary meaning of the dynamic
limitation, which is agreed to by the parties in this proceeding and hasbeen
adopted by district courtsin parallel litigation. Therefore, we reject Patent
Owner’s argument that Samsung supports dismissal of the Petition here.
Other than the terms discussed above, we determine that it is not
necessary to provide an express interpretation of any other claim terms for
purposes of this Decision. See Nidec Motor Corp. v. Zhongshan Broad
Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017); Vivid Techs., Inc.
v. Am. Sci. & Eng’g, Inc.,200 F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those
terms need be construed that are in controversy, and only to the extent
necessary to resolve the controversy.”).

3. Overview of the Prior Art
a)  Behbahani
Behbahani is titled “Adaptive Analog IF Signal Processor for a Wide-

Band CMOS Wireless Receiver” and generally describes a receiver that

implements adaptive dynamic range (“DR”) in the IF section. Ex. 1004,
1205. Behbahani explains that

17
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Most wireless systems are designed for the worst case; that is,
the dynamic range is specified for the desired signal at a
minimum detectablelevel, accompanied by the largest
anticipated interferers. In practice, the receiveronly
infrequently needs thishigh instant DR. DR is obtained at the
expense of a disproportionate rise in power consumption:
doubling the power consumedby a circuit lowers itsnoise floor
by 3 dB with constant [P3, thus raising its spurious-free
dynamic range (SFDR) by only 2 dB. An importantidea here,
which hasalso been noted elsewhere [4], is that providingno
more than the required DR at any given time lowers the
average power consumption.

Id.
Behbahani’s Figure 2, reproduced below, shows a block diagram of
thereceiver.
;: Analog Chip > :
| |
Off-chip : Variable BW
L Pre-select | »{ powrd° Koot @y Adaptive DR
BPF 1, C BPF }
|

Al AO

Channel
Equalizer [+ LPF

< DSP Chip >

Fig. 2. Block diagram of complete WLAN recerver.

Figure 2 depicts a “Block diagram of [a] complete WLAN receiver.

This figure focuses on the IF section of the receiver, which follows

image rejection, and includes a prefilter programmable gain amplifier
(“PGA1”), Variable BW Adaptive DR Bandpass Filter (“BPF”), post-filter
PGA (“PGA2”), and a continuously variable gain amplifier (“VGA™). Id. at
1205. Behbahani states that Figure 2 “is taken from [Tan]” and “[t ]he front-

end and image-reject downconversion sections of the RX are described in

[Leete].” Id. Behbahani also states that “[t]he details of the BPF design are

18
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presented elsewhere,” and cites to Tan. /d. at 1210. Figure 3 of Behbahani
(Ex. 1004, 1206) 1s reproduced below:

& 0
o §
F s E .g
[ 2 | Input
3 . = | Equivalent
; Noise
M3
Low instant DR
(a)
- ll% F 3
.,: 5

v

®
Y

SNRmin

v

High instant DR
(c)

Fig. 3. Three different scenarios for recerved signals. (a) Strong desired signal.
High noise can be tolerated. (b) Weak desired signal and weak interferers. Low
linearity can be tolerated. (c) Weak desired signal and large interferers. Low
noise and high linearity is required.

Figure 3 depicts three scenarios for received signals.

Here, Figure 3(a) depicts strong desired signal wherehigh noise can
be tolerated, Figure 3(b) depicts weak desired signal and weak interferers,
where low linearity can be tolerated, and Figure 3(¢) depicts weak desired
signal and large interferers where low noise and high linearity is required,
and is the “worst-case.” See Ex. 1004, 1206

Behbahani describestwo types of adaptive DR, sliding and step, and
states that the circuits comprising the receiver shown in Figure 2 use both
types. Ex. 1004, 1206. “InslidingDR, theinstant DR ofthe RX is constant

but slides to best accommodate the input signal,” whereas in step DR, the
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“DR may be stepped up by substituting a scaled version of a nominal
circuit.” Id.

Figure 4 of Behbahani (Ex. 1004, 1206) is reproduced below:

1IP31 P31 1IP32
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Fig. 4. An illustration of how to aclueve: (a) slide DR with preamplification
and (b) step DR by substitution of a scaled circuit block.

Figure 4 illustrates how to achieve slide and step DR.

Figure 4(a) shows “how, by adding a gain stage in front of a noisy and
nonlinear circuit block, input referred nose and I1P3 drop by the gain of the
amplifier” which “slides down the entire DR and enables detection of a
weaker signal accompanied by weak interferers.” Ex. 1004, 1206. It shows
scaling up all the transistorsin a circuit and scaling down all resistors by the
same factor, 1.e., substituting a scaled version of anominal circuit. /d.
Behbahani states that Figure 4(b) results in lowering input mean square
noise and raising bias current proportional to the scale factor, while I1P3
remainsunchanged, allowing the scaled circuit to pass a weak desired signal
accompanied by stronginterferers. /d.

Behbahani explains that “[t]he on-chip filter is usually the bottleneck
toachievable DR in a fully integrated RX.” Ex. 1004, 1207. In thescenario

shown in Figure 4(b), “[t]wo filters are implemented with the same
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topology, but one, scaled up to consume 10x more power, offers 10x lower
mean square noise but the same linearity.” /d. An algorithm, described
below, senses which conditions are present and in the first two instances
(shown in Figures 3(a) and 3(b)), employs a BPF dissipating low power. Id.
In the instance shown in Figure 3(b), i.e., the worst-case scenario, “the high-
power scaled filter is switched in raising total DR.” Id. Inthe algorithm,
“[s]ignal power is sensed at four points alongthe IF strip (Fig. 2): inputand
output of the analog BPF and input and output of the digital channel select
filter.” Id. “These measured signal levels indicate howmuch of the
received signal is being rejected, respectively, by the analog filter and the
digital filter.” Id. This process is further described as follows:

The signal at the output of the digital filter (point Do in Fig. 2)
is only the desired channel, with possibly some possible IM3
from adjacent interferers. By comparing thesignal level at the
output of theanalog BPF (40) and at the input of the A/D (D;),
the postfilter gain is measured. Then, by comparingthe signal
level at the input and the output of the digital filter (D;and Do),
the relative strength of the out-of-channel signal that passes
through the analog filter is calculated. Thesignallevel at 4;
and Ao is a measure of the out-of-band interferers being
rejected by the analog BPF. Ifthe desired signal at the output
of the analog BPF is strong, as measured by Powerp,—Gainpos:-
analog-filter, the scenariois as shown in Fig. 3(a). Ifthe total signal
power is comparable at 41and Ao, and at Drand Do, the
condition is like Fig. 3(a) or (b). In both cases, the required
instant DR is low. Ifthe signal levels are significantly different
at either of the above pairs of nodes (4;and Ao and D; and Do)
and there is a weak signal at Do, the condition must be the one
shown in Fig. 3(c).

ld.
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b)  Tan
Tan 1s titled “A Broad-Band Tunable CMOS Channel-Select Filter for

a Low-IF Wireless Receiver,” and generally describes ““a broad-band
bandpass filter (BPF) designed as a channel-select filter for wireless
applications” that “is implemented as a low-pass filter (LPF) in series with a
high-pass filter (HPF) for lower power consumption compared to true BPF.”
Ex. 1006,476. Tan’s Figure 1, which shows a block diagram of a receiver,
is similar to Behbahani’s Figure 2, reproduced above. Id. at 477. Tan
describes the “Variable BW BPF” block. I1d. at 476-488.

Figure 16 of Tan (Ex. 1006, 486), reproduced below, depicts a chip
microphotograph of variable-gain BPF.
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Fig. 16. Chip microphotograph.

Figure 16 shows a microphotograph of
a variable-gain BPF, including LPF, HPF, and Low Power LPF.
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4. Application of Claim 1 to the Prior Art

As noted, Petitioner contends that claims 1-3, 5-6, and 8—11 would
have been obvious in view of Behbahaniand Tan. We step through
Petitioner’s contentions regarding the limitations of claim 1, considering
Patent Owner’s arguments where raised.

“a system for power dissipation reduction in a wireless receiver of a
battery powered portable wireless device, and a corresponding
reduction in a drain on battery life of the battery powered portable
wireless device, the system comprising”

Petitioner argues that “[t]o the extent the preamble is limiting,
Behbahani discloses a system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, which results in a
corresponding decrease in drain on battery life of the device.” Pet. 17.

Petitioner argues that “Behbahani’s focus is saving power in a
wireless device, teachingthat its wireless receiver implements an “adaptive
dynamic range” method to save power by decreasing the dynamic range
when conditions are better than worst case.” Id. at 17-18 (citing Ex. 1004,
1205). Petitioner further argues that “although Behbahani does not
expressly state that its wireless receiveris intended for a ‘battery powered
portable wireless device,”” one of ordinary skill “would have understood that
the reference fairly conveys a wireless receiver intended for a battery
powered portable wireless device and would have been motivated to
implement the described wireless receiverin such adevice. Id. at 18 (citing
Ex. 1003 99 59-68; Ex. 1004, 1205-1206). Petitioneradditionally argues
that one of ordinary skill “would have understood that Behbahani’s method
for lowering the average power consumption in the receiver results in power

dissipation reduction, and in a corresponding reduction in a drain on battery
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life of the battery powered portable wireless device. /1d. at 20 (citing
Ex. 1003 94 67—-68).

Patent Owner does not dispute Petitioner’s showing for the preamble
and, based on the currentrecord, we find that Petitioner has established that
the combination of Behbahaniand Tan teachesthe preamble of claim 1.4

“the wireless receiver configured to receive a wireless signal
having a desired signal and an interferer signal”

Patent Owner argues that “Behbahani’s wireless receiverreceives a
wireless signal,” as “the wholepoint of an RF receiver is to receive RF
signals.” Pet. 20 (citing Ex. 1004, 1207; Ex. 1003, 9 69). Patent Owner
further argues that “Behbahani teaches that thisreceived signal includes a
desired signal component and interferer signals™ and that this is illustrated in
Figure 3 of Behbahani, reproduced below. Id. at 20-21 (citing Ex. 1004,
120).
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Fig.3. Three different scenarios for received signals. (a) Strong desired signal.
High noise can be tolerated. (b) Weak desived signal and weak interferers. Low
linearity can be rolerated. (¢) Weak desired signal and large inerferers. Low
noise and high linearity is required.

Figure 3 Shows Three Different Scenarios for Received Signals

* Neither party takes a position at this stage as to whether the preamble s
limiting. Because Petitioner sufficiently showsthat the prior art teaches the
subject matter of the preamble, we need not determine whether the preamble
1s limiting.
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Patent Owner does not dispute Petitioner’s showing for this limitation
and, based on the currentrecord, we find that Petitioner has established that
the combination of Behbahaniand Tan teaches the limitation.

“the wireless receiver comprising a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path
and at least a circuit configured to determine a signal level of
the interferer signal and a signal level of the desired signal”

Explaining that it is applying Patent Owner’s construction of “signal
path,” Petitioner argues that “Behbahani teaches a wireless receiver
comprising a plurality of circuitshavinga receiver signal path, and at least a
circuit configured to determine signal levels of the interferer and desired
signals.” Pet.22.

For the plurality of circuits having a receiver signal path, Petitioner
argues that Behbahani’s Figure 2, shown below, describes the “complete
WLAN receiver” circuitry, with the signal path indicated with red
annotations. Pet. 22-23.

Analog Chip »

I +
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Off-chip Variable BW
L Pre-select |1 pooe et Adaptive DR
BPF | E BPF }
I

Al AO

Channel
Equalizer

|
4= Detector jd=

I
l¢——DSP Chip———»
1

Figure 2 Depicts Behbahani WLAN Receiver Circuitry

According to Petitioner, “Behbahani teaches that the ‘complete
WLAN receiver’ includes the front-end, and image-reject downconversion

sections, the IF section, and a digital section.” Pet. 23 (citing Ex. 1004,
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1205-1206). Petitioner contendsthat one of ordinary skill “would have
understood that each component depicted in Fig. 2 forms the receiversignal
path.” Id. (citing Ex. 1003 § 75).

For determining signal levels, Petitioner argues that Behbahani
describes “taking signal strength measurements on the analog and digital
portionsofthe signal path.” Pet.24. According to Petitioner, “Behbahani
teachescircuits for determining desired and interferer signal strengths,
including by taking signal strength measurements at two nodes on the analog
signal path—Ar and Ao—and at twonodes on the digital signal path—Dx
and Do,” as indicated in the annotated version of Figure 2 reproduced below.
Pet. 24 (citing Ex. 1003 4 76).
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Annotated Figure 2 Shows the Locations of Measurement Nodes

Petitioner argues that Behbahani teaches a process and circuit for
determining relative signal strengths and using that information to employ
adaptive sliding DR and adaptive step DR techniques that is nearly identical
tothat described in the ’210 patent. See Pet. 24-25.

Petitioner contends that Behbahani “teaches additional measurement
nodes that allow the system to determine absolute signal strengths in
addition to relative signal strengths, rendering obvious the claimed circuit,”

and that “regardless of whether [the claims are] interpreted to require
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measuring onlyrelative signal strengths as described by the 210 Patent or
more narrowly torequire measuring absolute signal strengths, Behbahani
renders obvious this limitation.” Pet. 26-29 (citing Ex. 1004, 1207,

Ex. 1003 9 84).

Petitioner argues that Behbahani in view of Tan renders “a circuit”
obvious because Tan “provides an example of circuitry used to detect signals
at various points in the low-pass filtersignal path as a means of
implementing a prefilter automatic gain control (AGC).” Pet. 29 (citing
Ex. 1006, 481). Petitioner contends that one of ordinary skill “would have
been motivatedto utilize Tan s signal strength measurement circuitry to
measurenodes Arand Ao in Behbahani for a number of reasons,” including
“their teachings at least based on Behbahani’s express teaching that the
references are intended to be used conjunctively.” Id. at 30 (citing Ex. 1003
919 85-86.)

Finally, Petitioner argues that “although [this] limitation recites ‘at
least a circuit configured to determine a signal level of the interferer signal
and a signal level of the desired signal[,]’ [it] shouldnot be interpreted as
requiring one circuit tasked with determining a signal level of both the
interferer signal and the desired signal.” Pet.31. According to Petitioner,
“[n]othing in the 210 Patent or its claims suggests that only one
measurement circuit is required, [and] there is no support for an
interpretation that only one circuit measures the desired signaland the
interferers.” Id.

At this stage of the proceeding, Patent Owner does not dispute

Petitioner’s showing for this limitation and, on the current record, we are
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persuaded Petitioner has sufficiently shown that it is taught by Behbahani

and Tan.

“wherein when the desired signal level is greater than the interferer
signal level, and both the desired and interferer signal levels are greater
than the a noise floor, an impedance affecting the receiver signal path is
dynamically increased until the noise floor is greater than the interferer

signal level but still less than the desired signal level, whereby one or more
drive currents are reduced, thereby reducing power consumption”

Petitioner argues that “Behbahani teaches a wireless receiver that
implements an ‘adaptive dynamic range’ method to save power by
decreasing the dynamic range when conditions are better than worst-case.”
Pet. 37 (citing Ex. 1004, 1205). According to Petitioner, “[a] step-based DR
technique switches between two scaled filters, using ‘high-power filter’ only
during worst-case conditions and a separate ‘low-power filter’ for conditions
that are better than worst-case.” Id. (citing Ex. 1004, 1206—1207). This is
illustrated in Figure 4(b), reproduced below:
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Fig. 4. An illusmaton of how to achieve: (a) slide DR with preamplification
and (b) step DR by substitution of a scaled circuit block.

Figure 4 Shows How to Achieve Sliding or Step DR
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Petitioner argues that one of ordinary skill “would understand that
switching back—from the high-power filter to the low-power filter—when
conditions improve is one means through which Behbahani’s system saves
power during periods of better than worst-case conditions.” Pet. 38 (citing
Ex. 1003 99 99-102).

Petitioner also argues that “7an provides additional details about the
scaled filters discussed in Behbahani, and these additional details confirm
that transitioning from the high-power to low-power filter increases signal
path impedance, reducing AC drive current and DC bias current.” Pet. 39.

Patent Owner asserts that Behbahani does not disclose dynamically
adjusting an impedance in the signal path because Behbahani’s “filter swap”
merely “takes one fixed filter out of operation, and puts another fixed filter
into operation.” Prelim. Resp. 34 (citingPet. 37; Ex. 1004, 1207).
According to Patent Owner, the “plain language” of the claim “requires
adjusting ‘an impedance,’ or ‘a bias,’ affecting a circuit of the signal path—
rather than switching out one circuit for another without changing the
impedance (or bias) of either.” Id. at 38 (citing Ex. 1001, 13:11-18).

Patent Owner argues that its reading of the claim language is
supported by the Specification because Figure 8 A, reproduced below,
depicts impedance variation “as an adjustment within a single ‘Function

Block.”” Id. at 39.
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Figure 84 of the °210 patent shows Function Block 820 subject to
impedance control 824 and bias control 826. See Ex. 1001, 8:28—43.

Patent Owner argues that additional support is provided in column 8
of the ’210 patent, which explains that “[o]ne or more impedances are under
control of signals on impedance control lines 824’ and “one or more bias
currentsin the function block are under control of one or more signals on
bias control lines 826,” as well as by Column 9’s disclosurethat “one or
more impedance in the function block 920 may be increased.” Prelim.
Resp. 3940 (citing Ex. 1001, 8:44-47, 9:44—67, 10:9-26). Additionally,
Patent Owner argues that Figure 6 of the *210 patent “does not depict a
circuit swap like Behbahani’s, but rather a single RC circuit before and after
its impedance is dynamically scaled.” Id. at 40 (citing Ex. 1001, 7:52—-54,
Fig. 6).

Patent Owner argues that the claim language is not met by
Behbahani’s “filter swap” because “[t |he parameters—including bias current
and impedance—of each filter are static, in that they do not change before
and after theswitch.” Prelim. Resp. 3435 (citing Ex. 1004, 1207—1208;
Ex. 1006, 488). Additionally,accordingto PatentOwner, “[s]witching from

one filter to another” changes “the signal path” and “causes discontinuity
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and bit errors.” Id. at 35 (citing Ex. 1004, 1208; Ex. 20059 67). Thus,
Patent Owner asserts, “[e]ach low pass filter ‘LPF’ in the Behbahani device
sits idle while the signal path is re-routed such that the other LPF is put in
operation,” and “[n Jeither is changed by being switched on or off.” Id. at 36
(citing Ex. 2005 9 68). Patent Owner further contends that “[s]witching
operation from one static filter to another,” as in Behbahani, “is a different,
and inferior, approach—versus dynamically changing the components or
structure of a single filter block in operation.” /d. (citing Ex. 1005 99 63,
65-66, 69-70).

Patent Owner also argues that Petitioner misconstrues the Tsividis
article because that article “notes problems with Behbahani’s approach” and
“teaches improvements on Behbahani’s approach—specifically dynamic
scaling of a single filter’s structure via individual elements.” Pet. 36-37
(citing Ex. 1004, 1208; Ex. 1011, 8, 9) (emphasis omitted). Accordingto
Patent Owner, the Tsividis article “refers to dynamic impedance scaling only
with reference to its own Figure 12—which shows a single RC circuit,
adjusted via switching individual elements.” Id. at 37 (citing Ex. 1011, 9,
Fig. 12). Thus, Patent Owner contends, the Tsividis article “teaches away
from Behbahani’s error-prone approach, and towards ‘vary[ing] structure
dynamically’ in a single filter and using ‘individual filter elements rather
than entire filters.”” Id. at 37-38 (citing Ex. 1011, 8, 9, Fig. 12; Ex. 2005
19 62—-64).

Based on the present record, Petitioner has made a sufficient showing
as to this limitation for purposes of institution. Petitioner has sufficiently
shown, and Patent Owner does not appear to dispute, that Behbahani

switches from its high-power filter to its low-power filterin response to

31



IPR2024-00820

Patent 11,638,210 B1

signal strength measurements, and that this “filter swap” increases the
impedance in the receiver. The only disputed issues appear to be:

(1) whether the claim language excludes Behbahani’s filter swap as a
method of dynamically increasing impedance; and (2) whether the increase
in impedance caused by Behbahani’s filter swap is “affecting thereceiver
signal path,” as the claim requires.

As to the first issue, we preliminarily agree with Petitioner that the
language of the limitation encompasses Behbahani’s filter swap, as it merely
requires that “an impedance affecting the receiver signal path is dynamically
increased,” without specifying any particular structure for effectuating this
increase in impedance. We see nothingin the limitation that precludes
dynamically increasing impedance in the receiver by swapping out a higher
impedance filter for alower impedance filter, because this filter swap
dynamically increases the impedance in the device. We do not agree with
Patent Owner’sargument that Behbahani’s filter swap does not meet the
limitation because the parameters of each of the filters involved are static
and do not change before and after the switch, because nothing in the claim
language requires a change in the parameters of the individual filters as long
as the overall impedanceis dynamically increased, which is the case in
Behbahani’s system.

We also disagree with Patent Owner’s argument that the depiction of
a single Function Block 820 in Figure 8A of the *210 patent means that a
filter swap (as in Behbahani) cannot satisfy the limitation. The *210 patent
explains that Figure 8 A is merely “an embodiment of the present invention”
that describes a “possible power saving technique[],” and we do not see a

basis to read this particular embodimentinto the claim. Ex. 1001, 8:28-30,
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3:39-41 (emphasis added). Moreover, the 210 patent describes Function
Block 820 broadly, explaining that it “may be a filter, mixer, amplifier, or
other circuit or circuits in a wireless transceiver or other electronic circuits
or system.” Id. at 8:31-33 (emphasisadded). Basedon this disclosure, we
see no reason why Function Block 820 could not include multiple filters,
such as the ones used in Behbahani’s filter swap. Similarly, we are not
persuaded by Patent Owner’s reliance on Figure 6, which the *210 patent
describes as merely “an example of how a circuit’s impedances may be
scaled toreduce drive currents.” Id. at 3:33-36, 7:52—53 (emphasis added).
We now tum to the second disputed issue. We preliminarily agree
with Petitioner that Behbahani’s filter swap dynamically increases an
impedance “affecting the receiver signal path,” as claim 1 requires. The
claim recites “a plurality of circuits” that “comprise a receiver signal path.”
We note that this language uses the open-ended term “comprising,” and we
do not see any reason why this signal path cannot include multiple filters
that are swapped in response to signal strength measurements (as in
Behbahani), either as part of the “low-pass filter” or elsewhere in the signal
path. On thepresent record, we do not agree with Patent Owner’s argument
that “[s]witching from one filter to another” changes “the signal path” (see
Prelim. Resp. 35), because that argument appears to presuppose that the
claims require that there be only one possible path for the flow of electrons
in the receiver, which does not appear to be required by the claim language.
We also are not persuaded by Patent Owner’s argument that Behbahani’s
filter swap “causes discontinuity and bit errors” (see id. ), because the claims
include no limitations conceming discontinuity or bit errors, and Patent

Owner does not sufficiently explain how Behbahani would teach away from
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the approach it proposes. The parties may furtheraddress the meaning of
the term “signal path” during the trial.
Summary for Claim 1

For the foregoingreasons, we are persuaded that Petitioner’s cited
evidence and reasoning shows a reasonable likelihood that Petitioner would
prevail in its contentions regarding claim 1.°

5. Remaining Claims

At this stage, Patent Owner does not separately challenge Petitioner’s
contentions as to claims 23, 5-6, and8—11. Because we have preliminarily
determined that Petitioner has shown a reasonable likelihood of prevailing in
its challenge to at least one claim of the *210 patent, we institute inter partes
review on all claims and grounds. See 37 C.F.R. § 42.108(a) (“When

instituting . . . review, the Board will authorize thereview to proceed on all

> We disagree with Patent Owner’s arguments in the Preliminary Sur-reply
that Petitioner raised a new theory in the Preliminary Reply. See Prelim.
Sur-reply 1-3. Rather, Petitioner clearly relied upon Behbahani’s Variable
BW Adaptive DR BPF to teach the recited “filter,” and on Behbahani’s
switching from the high-power filter to the low-power filter. On this record,
we do not view Petitioner’suse of the word “branch” in the Preliminary
Reply toresult in anew theory of unpatentability, as Patent Owner argues.
Nor, on this record, are we persuaded by Patent Owner’s arguments that the
Petition lacks evidentiary support inasmuch as it relies on the Declaration of
Dr. Abidi. See Prelim. Resp. 60—66. The Petition cites Dr. Abidi’s
Declaration as evidence to support contentions in the Petition, and any
similarity would appear to result from the Petition citing the Declaration
withoutdeviation from the matters to which Dr. Abidi testifies. Dr. Abidi
supports his testimony by citing to evidence in the record. If declaration
testimony is sufficiently supported and supports contentions in the Petition,
we do not give it little to no weight simply because it is repeated in the
Petition.
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of the challenged claims and on all grounds of unpatentability asserted for
each claim.”).
III. CONCLUSION

After considering the evidence and arguments presented in the current
record, we determine that Petitioner has demonstrated a reasonable
likelihood of success in proving that at least one of the challenged claims of
the ’210 patent is unpatentable. We therefore institutetrial on all challenged
claims and grounds raised in the Petition. See PGS Geophysical ASv. lancu,
891 F.3d 1354, 1360 (2018) (a decision whether to institute an inter partes
review “require[s] a simple yes-or-no institution choice respecting a petition,
embracing all challenges included in the petition™).

At this stage of the proceeding, we have not made a final
determination as to the patentability of any challenged claim or as to the
construction of any claim term.

IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that, pursuantto 35 U.S.C. § 314(a), an inter partes
review of claims 1-3, 5-6, and 8—11 of the *210 patent is instituted with
respect to all grounds set forth in the Petition; and

FURTHER ORDERED that, pursuantto 35 U.S.C. § 314(c) and
37 C.F.R. § 42.4(b), inter partes review of the 210 patent shall commence
on the entry date of this Order, and notice is hereby given of the institution

of a trial.
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