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[. INTRODUCTION

Western Digital Technologies, Inc. (“Petitioner”) filed a Petition
(Paper 2, “Pet.”) requesting inter partes review of claims 1-12 of
U.S. Patent No. RE43,539 E (Ex. 1001, “the *539 patent”). Longitude
Licensing LTD. (“Patent Owner”) filed a Preliminary Response to the
Petition. Paper 6 (“Prelim. Resp.”). As explained below, Patent Owner has
disclaimed claims 1-3 and 5-12. Ex. 2002. Thus, claim 4 is the sole
remaining challenged claim of the 539 patent.

We have authority to determine whether to institute an inter partes
review. See 35 U.S.C. § 314 (2016); 37 C.F.R. § 42.4(a) (2019). The
standard for instituting an inter partes review is set forth in 35 U.S.C.

§ 314(a), which provides that an inter partes review may not be instituted
“unless . . . there is a reasonable likelihood that the petitioner would prevail
with respect to at least 1 of the claims challenged in the petition.” For the
reasons explained below, we institute an inter partes review of the *539

patent.

II. BACKGROUND

A. Related Proceedings
The parties identify the following related federal district court cases:

(1) Longitude Licensing Ltd. v. ASUSTeK Computer Inc., Civil Action

No. 8-23-cv-00033 (C.D. Cal.); (2) Longitude Licensing Ltd. v. Lenovo
Group Ltd., Civil Action No. 8-23-cv-0035 (C.D. Cal.); (3) Longitude
Licensing Ltd. v. Acer Inc., Civil Action No. 8-23-cv-0036 (C.D. Cal.);

(4) Longitude Licensing Ltd. v. HP Inc., Civil Action No. 8-23-cv-0038
(C.D. Cal.); (5) Longitude Licensing Ltd. v. Amazon.com, Inc., Civil Action



IPR2023-01286

Patent RE43,539 E

No. 8-23-cv-0039 (C.D. Cal.); and (6) Longitude Licensing Ltd. v. Dell
Techs. Inc., Civil Action No. 8-22-cv-02312 (C.D. Cal.). Pet. 107-08;
Paper 3, 2.

B. The 539 Patent (Ex. 1001)
The ’539 patent describes an output buffer circuit for outputting data

read from memory in a DRAM (Dynamic Random Access Memory)
integrated semiconductor circuit device. Ex. 1001, 1:44-48, 5:12—-13.
According to the 539 patent, variations in the power supply voltage and
ambient temperature cause variations in the cross-point between rising and
falling waveforms of output pulses and in the slew rate of the output buffer.
Id. at 2:54-60. This results in failure to correctly receive transmitted data, as
well as output distortion and noise. Id. at 1:48—62. The ’539 patent aims to
compensate for the variations by simultaneously controlling the output
impedance and slew rate of the output buffer circuit. /d. at 3:14-34, 8:59—
63. The slew rate is controlled by changing the ratio of rise time to fall time

(tr/tf) of the output pulse waveform. Id. at 1:41-43, 7:59.
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Figure 3 of the 539 patent is reproduced below.

! ‘1

ﬁiﬁlii‘l

€ 914

13 = —
~ CONT RO LLER 12 NMAN DR/ IVER
NORT , INV11
Db Lo
h NOR3 JNV13
- [ 7] L
[E+QF11
£ o5 S oA
DATA ' ' ' ’5:'"” [
INV1 L L
aN14[aNtg o112
¢3-dC s2-C 414
PEE.. oN17 JQONI8  JONIS
ERIVER oo oars
TE-AETEHE 32
DATA |==5' F mi“ pﬁ—f I?f}le
: : L aNy GN2| OGNS ON4
INV2 - 5T -{S’
L an21 r
I K

ND1 . INV14|
oo bt
5 mmabc

. &we

Figure 3 is a circuit diagram of an output buffer circuit disclosed in the *539

patent. Id. at 5:59—60. Main driver 11 with an adjustable output impedance

drives a load connected to terminal DQ); predriver 12 drives main driver 11

and changes the ratio tr/tf of output pulses of main driver 11; and controller

13 generates signals to change the output impedance of main driver 11 and

the ratio tr/tf of output pulses. Id. at 5:60-6:1.

Main driver 11 comprises p-channel MOS (pMOS) transistors
QP1-QP4 and n-channel MOS (nMOS) transistors QN 1-QN4.
Id. at 6:13—16. pMOS transistors QP2—QP4, as well as pMOS transistor

QP1, drive the load connected to terminal DQ to adjust the output
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impedance when high-level data is output from main driver 11. Id. at 6:28—
31. Specifically, pMOS transistors QP2—QP4 are turned on to lower the
output impedance when high-level data is output. /d. at 7:47-51. The
greater the number of pMOS transistors turned on, the smaller the output
impedance. /d. at 7:51-53. nMOS transistors QN2—QN4 as well as nMOS
transistor QN1 drive the load connected to terminal DQ to adjust the output
impedance when low-level data is output from main driver 11. Id. at 6:31—
34. Specifically, nMOS transistors QN2—QN4 are turned on to lower the
output impedance when low-level data is output. Id. at 7:53-56. The
greater the number of nMOS transistors turned on, the smaller the output
impedance. Id. at 7:56-58.

Predriver 12 comprises pMOS transistor QP11 and nMOS transistor
QN1 for driving pMOS transistor QP1 of main driver 11, nMOS transistors
QN12—-QN14 for adjusting the driving capability of nMOS transistor QN11,
and nMOS transistors QN15-QN17 for turning on and off nMOS transistors
QNI12-QN14. Id. at 6:47-53. nMOS transistors QN12—-QN14, as well as
nMOS transistor QN11, drive pMOS transistor QP1 as a load to adjust the
time for pMOS transistor QP1 to be turned on from an OFF state, i.c., the
rise time tr of an output pulse of main driver 11. Id. at 7:4-8. Specifically,
nMOS transistors QN12—QN14 are turned on to shorten the rise time tr upon
switching from the low-level data to the high-level data. Id. at 7:59—63. The
greater the number of nMOS transistors turned on, the shorter the rise time
tr. Id. at 7:63—65. Predriver 12 further comprises pMOS transistor QP21
and nMOS transistor QN21 for driving nMOS transistor QN1 of main
driver 11, pMOS transistors QP22—-24 for adjusting the driving capability of
pMOS transistor QP21, and pMOS transistors QP25—QP27 for turning on

5
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and off pMOS transistors QP22-24. Id. at 6:53—-58. pMOS transistors
QP22—QP24 as well as pMOS transistor QP21 drive nMOS transistor QN1
as a load to adjust the time for nMOS transistor QN1 to be turned on from an
OFF state, i.e., the fall time tf of an output pulse of main driver 11. Id. at
7:8—12. Specifically, pMOS transistors QP22—QP24 are turned on to
shorten the fall time tf upon switching from the high-level data to the low-
level data. Id. at 7:65-8:1. The greater the number of pMOS transistors
turned on, the shorter the fall time tf. /d. at 8:1-3. In this way, the ratio tr/tf
(slew rate) of output pulses is adjusted. Id. at 7:59.

Controller 13 is a logic circuit that generates signals for turning on
and off pMOS transistors QP2—QP4 and nMOS transistors QN2—QN4 of
main driver 11 and nMOS transistors QN15-QN17 and pMOS transistors
QP25—QP27 of predriver 12. Id. at 7:19-26.

The ’539 patent discloses that pMOS transistors QP2—QP4 and nMOS
transistors QN2—-QN4 comprise transistors “having a small device size (a
narrow gate width) whose effect on the ratio tr/tf of output pulses is smaller
than pMOS transistor QP1 and nMOS transistor QN1.” Id. at 6:36—40.
According to the *539 patent, it is preferable to adjust the ratio tr/tf using
only pMOS transistor QP1 and nMOS transistor QN1. /d. at 8:24-34.

C. Disclaimer of Claims 1-3 and 5—12

A “patent owner may file a statutory disclaimer under 35 U.S.C.
[§] 253(a) in compliance with [37 C.F.R.] § 1.321(a) . . ., disclaiming one or
more claims in the patent. No inter partes review will be instituted based on
disclaimed claims.” 37 C.F.R. § 42.107(e) (2019). A disclaimer under
35 U.S.C. § 253(a) is “considered as part of the original patent” as of the
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date on which it is “recorded” in the U.S. Patent and Trademark Office.
35 U.S.C. § 253(a). For a disclaimer to be “recorded” in the Office, the
document filed by the patent owner must:

(1) Be signed by the patentee, or an attorney or agent of
record;

(2) Identify the patent and complete claim or claims, or
term being disclaimed. A disclaimer which is not a disclaimer
of a complete claim or claims, or term will be refused
recordation;

(3) State the present extent of patentee’s ownership
interest in the patent; and

(4) Be accompanied by the fee set forth in [37 C.F.R.]
§ 1.20(d).

37 C.F.R. § 1.321(a); see also Vectra Fitness, Inc. v. TNWK Corp., 162 F.3d

1379, 1382 (Fed. Cir. 1998) (holding that a § 253 disclaimer is “recorded”

on the date that the Office receives a disclaimer meeting the requirements of

37 C.F.R. § 1.321(a), and that no further action is required in the Office).
Here, Patent Owner filed a statutory disclaimer of claims 1-3

and 5-12 of the *539 patent. Ex. 2002; see Prelim. Resp. 1. Based on our

review of Exhibit 2002, we determine that a disclaimer of claims 1-3

and 5—12 of the 539 patent under 35 U.S.C. § 253(a) has been filed with the

Office as of January 10, 2024. Based on the information in the public

record, we find that the disclaimer complies with the above-listed

requirements of 37 C.F.R. § 1.321(a). Because claims 1-3 and 5-12 have

been disclaimed under 35 U.S.C. § 253(a), in compliance with 37 C.F.R.

§ 1.321(a), we do not reach challenges to claims 1-3 and 5-12. As a result,

the sole remaining challenged claim is claim 4.
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D. The Challenged Claim

Claim 4, and disclaimed independent claim 1 from which it depends
(bracketed numbering added to track that used by Petitioner (Pet. 47-58))!,
are reproduced below.

1. [1.0] An output buffer circuit for outputting data in the
form of an input pulse train at a predetermined output
impedance and slew rate, comprising:

[1.1] a main driver having at least a pair of a first p-
channel MOS transistor and a first n-channel MOS
transistor for driving a load according to said data,
and at least a pair of a second p-channel MOS
transistor and a second n-channel MOS transistor
for driving said load in coaction with said first
p-channel MOS transistor and said first n-channel
MOS transistor;

[1.2.1] a predriver with outputs for driving only said first
[in-channel] in channel MOS transistor and only
said first p-channel MOS transistor [1.2.2] having
at least a pair of a third p-channel MOS transistor
and a third n-channel MOS transistor for driving
said first p-channel MOS transistor according to
said data, at least a pair of a fourth p-channel MOS
transistor and a fourth n-channel MOS transistor
for driving said first n-channel MOS transistor
according to said data, at least one fifth n-channel
MOS transistor for driving said first p-channel
MOS transistor in coaction with said third n-
channel MOS transistor, and [1.2.3] at least one
fifth p-channel MOS transistor for driving said
first n-channel MOS transistor in coaction with
said fourth p-channel MOS transistor; and

! Matter enclosed in heavy brackets, i.e., [ ], appears in the original patent
but forms no part of the reissue specification, while matter in italics are
additions to the specification made by the reissue. Ex. 1001, 1:7-10.

8
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[1.3] a controller for generating control signals to control
said fifth n-channel MOS transistor into and out of
operation in coaction with said second p-channel
MOS transistor, and control said fifth p-channel
MOS transistor into and out of operation in
coaction with said second n-channel MOS
transistor,

[1.4] wherein the output of the predriver is directly
connected only to said first p-channel MOS
transistor and said first n-channel MOS transistor
of said main driver.

4. The output buffer circuit according to claim 1, wherein
said second p-channel MOS transistor and said second
n-channel MOS transistor have a smaller device size with a
smaller gate width than said first p-channel MOS transistor and
said first n-channel MOS transistor, and have a small effect on
rise and fall times of pulses output from said main driver.

E. Evidence

In challenging claim 4, Petitioner relies on the references listed below.

Reference Date Exhibit No.
Itoh US 6,924,669 B2 Aug. 2, 2005 1006
Muljono | US 6,288,563 B1 Sept. 11, 2001 1010

Petitioner also relies on the Declaration of Scott E. Thompson, Ph.D.

(Ex. 1003).

F. The Asserted Grounds of Unpatentability

Petitioner contends that claim 4 is unpatentable under the following

grounds. Pet. 4.
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Claim Challenged? 35US.C. § References
4 103(a)’ Itoh
4 103(a) Itoh, Muljono

II.  ANALYSIS
A. Level of Ordinary Skill in the Art

Petitioner, relying on the testimony of Dr. Thompson, contends that a
person of ordinary skill in the art “would have a bachelor’s or the equivalent
degree in electrical or computer engineering or a related field, and 2—3 years
of professional experience relating to integrated circuit design.” Pet. 3
(citing Ex. 1003 9 13). Petitioner further contends that “a person with less
formal education but more experience, or more formal education but less
experience, could have also met the relevant standard for [a person of
ordinary skill in the art].” Id. Petitioner states that it “‘does not imply that a
person having an extraordinary level of skill should be regarded as [a person
of ordinary skill in the art].” Id. at 3—4.

Patent Owner does not challenge Petitioner’s contentions or propose a

level of ordinary skill in the art. Prelim. Resp. 8.

2 The Petition also challenges claims 1-3 and 5-12 over various grounds
involving Itoh, Skorup (US 3,943,551; Ex. 1007), and Borkar

(US 4,975,598; Ex. 1008). Pet. 4-5. Because claims 1-3 and 5-12 have
been disclaimed, we do not address these additional grounds.

3 The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29,

125 Stat. 284, 287-88 (2011), amended 35 U.S.C. § 103. Because the 539
patent was filed before March 16, 2013, the effective date of the relevant
amendment, the pre-AIA version of § 103 applies.

10
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For purposes of this Decision, we adopt Petitioner’s description of the
level of ordinary skill in the art, as it is consistent with the technology

described in the *539 patent and the asserted prior art. See Okajima v.
Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001).

B. Claim Construction

We construe claims “using the same claim construction standard that
would be used to construe the claim in a civil action under 35 U.S.C.
[§] 282(b), including construing the claim in accordance with the ordinary
and customary meaning of such claim as understood by one of ordinary skill
in the art and the prosecution history pertaining to the patent.” 37 C.F.R.
§ 42.100(b) (2019); see also Phillips v. AWH Corp., 415 F.3d 1303 (Fed.
Cir. 2005) (en banc).

Neither Petitioner nor Patent Owner proposes an express construction

of any claim term. Pet. 4; Prelim. Resp. 8.

1. “a smaller device size with a smaller gate width”

Claim 4 recites that “said second p-channel MOS transistor and said
second n-channel MOS transistor have a smaller device size with a smaller
gate width than said first p-channel MOS transistor and said first n-channel
MOS transistor.” In arguing that Itoh does not teach the additional
limitation of claim 4, Patent Owner contends that claim 4 “requires that each

of two specific transistors (P2 and N2) have a smaller device size and a

11
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smaller gate width than each of two other specific transistors (P1 and N1).”*
Prelim. Resp. 9. We thus find it useful to construe the term “a smaller
device size with a smaller gate width” recited in claim 4, specifically to
determine whether “smaller device size” and “smaller gate width” are
separate requirements as argued by Patent Owner, or whether “smaller
device size” and “smaller gate width” are synonymous.

We first note that claim 4 recites “a smaller device size with a smaller
gate width” rather than “a smaller device size and a smaller gate width.”
Thus, we are not persuaded that the plain language of claim 4 suggests that
gate size and gate width are two separate limitations.

The Specification suggests that gate size and gate width are
synonymous. In describing the transistors of main driver 11 in Figure 3, the
Specification states that “pMOS transistors QP2 through QP4 and nMOS
transistors QN2 through QN4 comprise transistors having a small device size
(a narrow gate width) whose effect on the ratio tr/tf of output pulses is
smaller than pMOS transistor QP1 and nMOS transistor QN1.” Ex. 1001,
6:36—40 (emphasis added). The enclosure of “a narrow gate width” in
parentheses immediately following “a small device size” suggests that small
device size is synonymous with narrow gate width in the context of the 539
patent. Cf. Edwards Lifesciences LLC v. Cook Inc., 582 F.3d 1322, 1329
(Fed. Cir. 2009) (“In this case, the specification consistently uses the words
‘graft’ and ‘intraluminal graft’ interchangeably. . .. The interchangeable use

of the two terms is akin to a definition equating the two.”). Thus, one of

* We adopt the references P1, N1, P2, N2, etc., used by the parties for the
pMOS and nMOS transistors.

12
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ordinary skill would understand “smaller device size” and “smaller gate
width” to be synonymous in light of the claim language and Specification.
Patent Owner acknowledges that “the *539 Patent does teach that in the
context of its invention, gate width and device size are correlated.” Prelim.
Resp. 11 n.3 (citing Ex. 1001, 6:35-40).

On the preliminary record, for purposes of this Decision, we construe
“smaller device size” and “smaller gate width” to be synonymous rather than

two separate requirements.

2. Remaining Claim Terms
Based on the record before us, we do not find it necessary to provide
express claim constructions of any other terms. See Nidec Motor Corp. v.

Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017)

(noting that “we need only construe terms ‘that are in controversy, and only

299

to the extent necessary to resolve the controversy

Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)).

) (quoting Vivid Techs.,

C. Alleged Obviousness Over Itoh

Petitioner contends that claim 4 would have been obvious over Itoh.
Pet. 4258, 60—63. For the reasons explained below, we are persuaded that
Petitioner has demonstrated a reasonable likelihood that it will show that
[toh renders claim 4 obvious.

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

13
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subject matter pertains.” We resolve the question of obviousness 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) objective
evidence of nonobviousness, i.e., secondary considerations.®> See Graham v.

John Deere Co., 383 U.S. 1, 17-18 (1966).

1. Overview of Itoh (Ex. 1006)

[toh relates to “an output buffer circuit that outputs an output signal
having gentle rising and falling edges and a slew-rate control type output
buffer circuit.” Ex. 1006, 1:6-9. Itoh discloses several embodiments of an
output buffer circuit (see id. at 6:25-52), the second of which is shown in

Figure 8, reproduced below.

> The record does not include allegations or evidence of objective indicia of
nonobviousness.

14
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Figure 8 of Itoh is a circuit diagram of output buffer circuit 41 having an
adjustable output impedance. Id. at 10:1-4. Output buffer circuit 41
includes first drive circuit 22; second drive circuit 42; control circuits 24, 43;
delay circuit 26; and inverter circuits 44—46. Id. at 10:4-7. Referring to the
description of the drive circuit 22 corresponding to Figure 5 (not shown),
first drive circuit 22 generates external output signal VOUT that has gentle
rising and falling edges corresponding to a predetermined specification.

Id. at 7:4-6. Returning to Figure 8, second drive circuit 42 includes a
plurality of sub-drive circuits 42a—42¢, which have different impedances.

Id. at 10:38—40. The output impedance of output buffer circuit 41 is

15
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determined by enabling at least one sub-drive circuit 42a—42¢ via control

circuit 43, in accordance with select signals SELO-SEL2. Id. at 10:16-43.

[toh’s fourth embodiment is shown in Figure 10, reproduced below.

Fig.10

231

/

VIN o—

Figure 10 of Itoh is a circuit diagram of slew-rate control type output buffer
circuit 231. Id. at 11:11-12. Output buffer circuit 231 includes output
transistors T1, T2; slew-rate control circuits 212, 213; delay circuit 232; and
signal generator 233. /d. at 11:13-20. The ON/OFF of nMOS transistor
T13 in slew-rate control circuit 212 determines the falling waveform of
control signal VP driving output transistor T1, i.e., the rising waveform of

external output signal VOUT. Id. at 11:58-60. The ON/OFF of pMOS
16
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transistor T21 determines the rising waveform of control signal VN driving

output transistor T2, i.e., the falling waveform of external output signal

VOUT. Id. at 12:34-36.

2. Petitioner’s Combination of Itoh Embodiments

According to Petitioner, Figure 8 of Itoh falls under a first group of
embodiments (dubbed “Category 1” by Petitioner) relating to a “first method
of slew rate control and additional pair(s) of output transistors for output
impedance control,” and Figure 10 of Itoh falls under a second group of
embodiments (“Category 2”) relating to a “second method of slew rate
control and no additional pair(s) of output transistors for output impedance
control.” Pet. 89 (bolding and italics omitted). Petitioner contends

A [person of ordinary skill in the art] would have been
motivated to combine an embodiment from [Category] 1 and
another from Category 2 to achieve the obvious, beneficial, and
predictable results of an output buffer circuit having improved
slew rate control (e.g., by using the slew-rate control type
circuit taught by Category 2) and improved impedance control
(e.g., by using the additional pair(s) of output transistors for
output impedance control taught by Category 1).

Id. at 43 (citing Ex. 1003 99 170-177). Specifically, Petitioner combines
Figures 8 and 10 of Itoh to produce the figure below.

17
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Fig.8
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Example 2.1

The figure above is an annotated circuit diagram provided by
Petitioner to illustrate Petitioner’s combination of the circuit diagrams of
Figures 8 and 10 of Itoh (dubbed “Example 2.1 by Petitioner). Id. at 53;
see also id. at 43—46 (explaining how Figures 8 and 10 are merged);

Ex. 1003 99 170-177. Specifically, Petitioner proposes using the slew-rate
control circuitry shown in Figure 10, rather than control circuit 24, to drive
the pair of output transistors T1 and T2 of Figure 8, and also using the
control 43 and output impedance 42 circuitry of Figure 8. Pet. 44-45.

Petitioner contends

18
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It would have been obvious to apply FIG. 10’s slew-rate control
type circuit for driving the pair of output transistors T1

and T2 . . . to drive the same pair of output transistors T1 and
T2 (also annotated as P1 and N1) in FIG. 8. Example 2.1
achieves improved output impedance control (provided by
circuit 42 of FIG. 8 with the selectable pairs of output
transistors) and improved slew rate control (provided by the
slew-rate control type circuit of FIG. 10), with various
advantages of FIG. 10 including reduced current consumption,
a wide frequency band, and reduced noise. EX1006, 14:19-62.

.. . [C]lombining Embodiments of Itoh would have been no
more than the combination of known elements (well-known
components of an output driver) according to known methods
(performing basic [integrated circuit (IC)] design).

Id. at 44-45.

Petitioner supports its proposed combination with the uncontroverted
testimony of Dr. Thompson. Ex. 1003 99 170-177. We credit this
testimony at this stage of the proceeding.

Patent Owner does not yet contest Petitioner’s argument that a skilled
artisan would have had reasons to combine the features of the Figure 8 and
Figure 10 embodiments of Itoh. At this stage of the proceeding, we are
sufficiently persuaded that Petitioner’s reasons to combine the features of

Figures 8 and 10 have rational underpinning.

3. Uncontested Limitations of Claim I

Independent claim 1, from which challenged claim 4 depends, recites
“[a]n output buffer circuit for outputting data in the form of an input pulse
train at a predetermined output impedance and slew rate,” comprising a main
driver, predriver, and controller. Petitioner maps the limitations of claim 1

to the combination of Itoh’s Figures 8 and 10 of Itoh (see “Example 2.1”

19
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figure above), and argues that modified Itoh teaches all the limitations of
claim 1. Pet. 47-58.

For the preamble of claim 1°, Petitioner contends that modified Itoh
provides an output buffer circuit that outputs data in the form of an input
pulse train, with output impedance control and slew rate control. Pet. 47
(citing Ex. 1003 99 178-181); see also id. at 137 (citing Ex. 1006, 3:15-17,
8:2-5, Figs. 3, 5, 6; Ex. 1003 99 79-82).

For the “main driver” limitation (limitation [1.1]), Petitioner identifies
Itoh’s circuits 22, 42 including first pMOS/nMOS transistor pair T1, T2
(annotated by Petitioner as P1, N1 in the figure reproduced below) and
second pMOS/nMOS transistor pair T3c, T4c (annotated as P2, N2 in the
figure reproduced below). Pet. 47-50 (citing Ex. 1006, 10:1-15, 10:37-42,
12:48-13:62; Ex. 1003 99 182—-188). A version of the figure depicting
Petitioner’s Example 2.1 is reproduced below, with annotations by

Petitioner:

® We do not decide, at this stage of the proceeding, whether the preamble of
claim 1 is limiting.

7 For its analysis of Itoh alone, Petitioner incorporates its analysis of claim 1
compared to a combination of Itoh and Skorup. Pet. 47. As noted above,
Petitioner does not assert a combination of Itoh and Skorup as to claim 4, the
only claim remaining in the 539 patent. Nevertheless, Petitioner’s citations
to Itoh in that ground are relevant to its allegations as to underlying claim 1
in its challenge based on Itoh alone.

20
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Fig.8

42
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The figure above is an annotated circuit diagram provided by Petitioner to
illustrate Petitioner’s combination of the circuit diagrams of Figures 8

and 10 of Itoh, with annotations in green for transistors P1 and N1 and blue
for transistors P2 and N2. Pet. 48.

For the “predriver” limitation (limitations [1.2.1]-[1.2.3]), Petitioner
identifies Itoh’s circuits 212, 213 including third pMOS/nMOS transistor
pair T11, T12 (annotated as P3, N3 in the figure on page 18); fourth
pMOS/nMOS transistor pair T22, T23 (annotated as P4, N4); fifth nMOS
transistor T13 (annotated as N5); and fifth pMOS transistor T21 (annotated
as P5). Pet. 50-55 (citing Ex. 1006, 11:11-20, 11:51-12:4, 12:28-47,
12:50-56, 13:24-30; Ex. 1003 99 189-197).
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For the “controller” limitation (limitation [1.3]), Petitioner identifies
Itoh’s delay circuit 26, control circuit 43, and signal generator 233. Pet. 55—
57 (citing Ex. 1003 99 202-205); see also Ex. 1006, 10:4—7, 10:16-28,
11:13-20, 11:26-57. A version of the figure depicting Petitioner’s

Example 2.1 is reproduced below, with annotations by Petitioner:

Fig.8
controller 22
Goa Aom Aon)
o 4 22 42 420 42
Fig.10 N ! P }'5 vnu
| 47c i H i
@ : | ;; S3C ng
controller | 430 b > : 35 vnn
| - _ 43§E ..VDD . »-...;-r"“‘\’\
233\ HE | T
N ¥ 235 R T
S1 H iTBa
232 234 | ':_D
U S i S oK  VouT
235 | 1oy VOO | it |
53 54 | ik 142
e Ak
237 | Ae2 7|
: T24:
it ﬁ - W
123 |
I ¢
SELO [—
SELL [}
SeL2 [ —

The figure above is an annotated circuit diagram provided by Petitioner to
illustrate Petitioner’s combination of the circuit diagrams of Figures 8
and 10 of Itoh, with annotations in red identifying the alleged controller.
Pet. 56. According to Petitioner, signal generator 233 receives signals
VOUT and Vin and generates signals S2 and S4 to control transistors N5
and PS5 in coaction with transistors P2 and N2. Id. at 55-57.
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For the final clause of claim 1 (limitation [1.4]), Petitioner contends
that Itoh’s predriver output VP, VN is directly connected only to first
pMOS/nMOS transistors T1, T2 (annotated as P1, N1) of main driver 22, 42.
Pet. 58 (citing Ex. 1003 99 207-209).

Patent Owner does not yet contest these allegations, and we find
Petitioner’s arguments and evidence as to these claim limitations sufficient

at this stage of the proceeding.

4. Claim 4

Claim 4 recites

said second p-channel MOS transistor and said second n-
channel MOS transistor have a smaller device size with a
smaller gate width than said first p-channel MOS transistor and
said first n-channel MOS transistor, and have a small effect on
rise and fall times of pulses output from said main driver.

Petitioner contends that during times when the slew rate is controlled,
Itoh’s second pMOS/nMOS transistors T3¢, T4c (annotated above as P2,
N2) are turned off and thus have a small effect on rise and fall times of
output signal VOUT. Pet. 60—61 (citing Ex. 1003 99 216-219). Petitioner
further contends

For each pair of P2 and N2 of the second-drive circuit 42,
selecting a smaller device size with a smaller gate width than
P1 and N1 is one of the two well-known design choices (the
other is having a greater size), and a [person of ordinary skill in
the art] would have used this design option based on
corresponding design needs (e.g., specific contribution by this
particular pair of P2 and N2 to the overall output impedance).

Id. at 62 (citing Ex. 1003 99 220-222; Ex. 1008, 5:8-9); see also id. at 46

(contending that it would have been obvious to “adjust the sizes of the
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transistors based on the design needs (e.g., required output impedance and
slew rate)”); Ex. 1003 q 177.
According to the Supreme Court,

When there is a design need or market pressure to solve a
problem and there are a finite number of identified, predictable
solutions, a person of ordinary skill has good reason to pursue
the known options within his or her technical grasp. If this
leads to the anticipated success, it is likely the product not of
innovation but of ordinary skill and common sense. In that
instance the fact that a combination was obvious to try might
show that it was obvious under § 103.

KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007); cf. Uber Techs.,
Inc. v. X One, Inc. 957 F.3d 1334, 1340 (Fed. Cir. 2020) (“[BJecause
Okubo’s terminal-side plotting and Konishi’s server-side plotting were both
well known 1n the art, and were the only two identified, predictable solutions
for transmitting a map and plotting locations, it would have been obvious to
substitute server-side plotting for terminal-side plotting in a combination of
Okubo and Konishi.””); CRFD Rsch., Inc. v. Matal, 876 F.3d 1330, 1347
(Fed. Cir. 2017) (“Based on the Board’s findings and credibility
determinations, we conclude that a person of ordinary skill would have two
predictable choices for when the Bates system would transmit browser
information, providing a person of ordinary skill with a simple design choice
as to whether to specify transmission after discontinuation to meet Bates’s
goal to preserve the entire session history.”).

In describing Figure 8, Itoh states that “second drive circuit 42
includes a plurality of (three in this case) sub-drive circuits 42a, 425 and
42¢.” Ex. 1006, 10:6-8. “The sub-drive circuits 42a, 42b and 42c¢
respectively include PMOS transistors (output transistors) T4a to T4c. At

least one of the PMOS transistors T3a—T3c has a different impedance from
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those of the other.” Id. at 10:11-15. According to Itoh, “[t]he output
impedance of the output buffer circuit 41 is determined by at least one sub-
drive circuit 42a—42c that has been enabled.” /d. at 10:33-35. “In
accordance with the select signals SELO to SEL2, at least one of the sub-
drive circuits 42a—42c is enabled to select the output impedance when the
output signal VOUT is in a static state.” Id. at 10:40—43. Thus, Itoh
describes enabling one or more of sub-drive circuits 42a—42c¢ to select an
appropriate output impedance for the circuit. Although Itoh does not
describe the specific sizes of sub-drive circuits 42a—42c¢ relative to each
other or to transistors T1 and T2, Dr. Thompson testifies that a skilled
artisan would have chosen larger or smaller transistors P2 and N2 to achieve
a specific contribution by those transistors to the overall output impedance
based on the design needs for the circuit. Ex. 1003 9 220.

Patent Owner refutes Petitioner’s contention that “selecting a smaller
device size with a smaller gate width than P1 and N1 is one of the two well-
known design choices” (Pet. 62) and contends

Claim 4 . . . requires that each of two specific transistors
(P2 and N2) have a smaller device size and a smaller gate width
than each of two other specific transistors (P1 and N1). Put
differently, claim 4 requires eight different relationships
between eight different variables: (1) P2 device size < P1
device size; (2) P2 device size < N1 device size; (3) P2 gate
width < P1 gate width; (4) P2 gate width < N1 gate width;
(5) N2 device size < P1 device size; (6) N2 device size < N1
device size; (7) N2 gate width < P1 gate width; and (8) N2 gate
width < N1 gate width.

Prelim. Resp. 9. Patent Owner argues that Petitioner also “neglects the
possibility that two sizes could be equal to one another. For example, if the

device size of P2 is the same as the device size of N2, claim 4 is clearly not
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met.” Id. at 9—-10. According to Patent Owner, “there are 256 different
ways to assign ‘small’ and ‘large’ to the device size (‘DS’) and gate width
(‘GW’) for each of P1, N1, P2, and N2,” and only one of those possibilities
satisfies claim 4. Id. at 10-11 (citing Ex. 2001).

We are not persuaded by Patent Owner that there are hundreds of
ways to configure P2 and N2 relative to P1 and N1. As discussed above, we
construe “smaller device size” and “smaller gate width” to be synonymous
rather than two separate requirements of the transistor. We agree with
Patent Owner that Petitioner has neglected the possibility that gate sizes
could be equal. However, we still find, on this record, that three possibilities
(larger, smaller, and equal) constitute “a finite number of identified,
predictable solutions.” KSR, 550 U.S. at 421.

Patent Owner argues that, even if gate size and gate width are
synonymous, “‘the requirements of claim 4 would still only be satisfied by
one out of 16 (2"*4) possible combinations of the four size variables for each
of P1, N1, P2, and N2.” Prelim. Resp. 11 n.3 (citing Ex. 1001, 6:35-40).
Here, Patent Owner appears to argue that the sizes of individual members in
transistor pairs would be chosen independently. For example, Patent Owner
appears to argue that a skilled artisan would have selected the output
impedance determined by transistor P2 independently from the output
impedance determined by transistor N2. On this preliminary record, we are
not persuaded that one of ordinary skill designing an output buffer would
have sized one of P2, N2 to be smaller than one of P1, N1 and the other of
P2, N2 to be larger than the other of P1, N1. Rather, because P2 and N2
operate as a pair of transistors and transistors P1 and N1 operate as a pair,

logically P2 and N2 would be sized as a pair to be smaller, larger, or the
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same size as the P1, N1 pair. See, e.g., Ex. 1006, 1:49-52, 7:9-30
(discussing transistor size/gate width of pMOS/nMOS pairs). Thus, the
current record suggests that a skilled artisan would have considered only
three possibilities in sizing P2, N2 relative to P1, N1.

Patent Owner contends that Petitioner provides no explanation or
evidence for the assertion that one of ordinary skill would have arrived at the
claimed transistor sizes “based on corresponding design needs (e.g., specific
contribution by this particular pair of P2 and N2 to the overall output
impedance)” (Pet. 62), other than Dr. Thompson’s testimony repeating
Petitioner’s assertions verbatim. Prelim. Resp. 11-12; id. at 12 n.4 (citing
Ex. 1003 9 20). At this stage of the proceeding, we find Petitioner’s
explanation and evidence as to motivation for choosing P2, N2 transistor
sizes, i.e., to achieve the desired output impedance, to be sufficient. We
credit Dr. Thompson’s testimony at this stage of the proceeding.

Patent Owner further contends that, because modified Itoh’s P2
and N2 are disabled when slew rate is controlled, one of ordinary skill would
have been “completely indifferent to the gate width and device size of P2
and N2 as variables to impact slew rate.” Prelim. Resp. 13—14 (citing
Pet. 61). We are not persuaded by Patent Owner on this point because
Petitioner provided a motivation to size P2 and N2 based on output
impedance needs of the circuit. Pet. 62.

Finally, Patent Owner contends that “Itoh itself suggests that P2
and N2 should have been a larger device size than P1 and N1, contrary to
the claim 4 requirements.” Prelim. Resp. 15. Itoh discloses a first
embodiment shown in Figure 5 that is similar to Figure 8, differing in that

second drive circuit 23 of Figure 5 has just one second pMOS/nMOS

27



IPR2023-01286

Patent RE43,539 E

transistor pair T3, T4 (i.e., P2, N2), whereas second drive circuit 42 of
Figure 8 has multiple pMOS/nMOS transistor pairs T3a—c, T4a—c.

Ex. 1006, 7:22-26, 10:11-15, 10:37-43, Figs. 5, 8. Itoh discloses that in
Figure 5, first transistor pair T1, T2 (i.e., P1, N1) has “transistor sizes (gate
widths) . . . so set as to have a high impedance characteristic” and second
transistor pair T3, T4 (i.e., P2, N2) has “transistor sizes (gate widths) so set
as to have a low impedance characteristic when the external output signal
VOUT is in a static state.” Id. at 7:13—18, 7:26-29. According to Patent
Owner, this suggests that P2 and N2 should be larger than P1 and N1,
contrary to claim 4, and “the Petition does not provide any motivation to
deviate from this teaching of Itoh.” Prelim. Resp. 15—16. Petitioner
acknowledges Itoh’s disclosure regarding Figure 5, but contends

It is noted that the requirement of Embodiment 1 (FIG. 5)
of Itoh that T1 and T2 have a higher impedance characteristic
than T3 and T4 does not apply to Example 2.1, because unlike
FIG. 5, circuit 42 of FIG. 8 uses a plurality of pairs of P2 and
N2, and further, in the combination, T1 (annotated as P1) and
T2 (annotated as N1) are controlled using a different method for
slew rate control by the slew rate control circuit of FIG. 10, and
as such, no longer needs the size requirement of Embodiment 1
for [slew] rate control.

Pet. 63; see Ex. 1003 9] 21.

At this stage of the proceeding, we are sufficiently persuaded that
Itoh’s disclosure regarding the transistor sizes and impedance characteristics
of T1-T4 in Figure 5 does not apply to the individual output transistor pairs
T3a—T3c/T4a—T4c of the Figure 8 embodiment, which uses multiple P2, N2
transistor pairs to control output impedance. See Ex. 1006, 10:37-43. And,

as discussed above, we are sufficiently persuaded at this stage in the
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proceeding that it would have been obvious to one of ordinary skill to
choose P2, N2 transistor sizes based on desired output impedance.
On the current record, for the reasons above, Petitioner has shown a

reasonable likelihood that claim 4 would have been obvious over Itoh.

D. Alleged Obviousness Over Itoh and Muljono

Petitioner contends that claim 4 would have been obvious over Itoh
and Muljono. Pet. 81-89, 91. For the reasons explained below, we are
persuaded that Petitioner has demonstrated a reasonable likelihood that it

will show that Itoh and Muljono render claim 4 obvious.

1. Overview of Muljono (Ex. 1010)

Muljono discloses an output buffer having a driver circuit including
an impedance compensation circuit and a pre-driver circuit including a slew
rate compensation circuit, to compensate for variations in process skew,
supply voltage, and temperature (PVT). Ex. 1010, 2:23-26, 3:31-52, Fig. 1;
see Pet. 10.

Figure 2 of Muljono is reproduced below.
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Figure 2 of Muljono is a circuit diagram of driver circuit 205 including a
plurality of p-channel transistors 221A—D coupled in parallel between pin
219 and a bus line (not shown) and supply voltage Vcc, and a plurality of n-
channel transistors 223 A—D similarly coupled in parallel between pin 219
and ground. Ex. 1010, 4:35-40. Transistors 221A-D, 223A-D are
controlled by impedance control signals Z0*, Z0. Id. at 4:41-47. When
driver circuit 205 drives a high signal through pin 219, the output impedance
is determined by the number of p-channel transistors 221A—D switched on;
switching on more p-channel transistors 221A—D decreases the output
impedance and vice versa. Id. at 4:60-5:4. When driver circuit 205 drives a

low signal through pin 219, the output impedance is determined by the
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number of n-channel transistors 223 A—D switched on; switching on more n-
channel transistors 223 A—D decreases the output impedance and vice versa.
Id. at 5:5-5:15.

Figure 3 of Muljono is reproduced below.
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FIG. 3

Figure 3 of Muljono is a circuit diagram of pre-driver circuit 303 including
an inverter comprising p-channel transistor 313 and n-channel transistor 314.
Id. at 5:58—60. Pre-driver circuit 303 further includes slew rate
compensation circuitry including p-channel transistors 329A—C and n-
channel transistors 331 A—C, which are driven by slew rate control signals P-

SLEW <0:M> and N-SLEW <0:N>, respectively. Id. at 5:66—6:20.
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2. Petitioner’s Combination of Itoh and Muljono

Petitioner starts with its proposed modification of Itoh to combine the
teachings of Figures 8 and 10 (Example 2.1) and further adds two aspects
from Muljono. First, Petitioner contends that a skilled artisan “would have
been motivated to, for slew rate control, apply Muljono’s slew rate
compensation circuit (e.g., EX1010, FIGS. 1, 3) for the inverter pairs with
the pairs T11/T12 (P3/N3) and T22/T23 (P4/N4) in FIG. 10 of Itoh.”

Pet. 84. Next, Petitioner argues that “for output impedance control, it would
have been obvious for a [person of ordinary skill in the art] to apply
Muljono’s impedance control signals (e.g., EX1010, FIGS. 1, 2) to select
signals SELO-SEL?2 of FIG. 8, for selecting the sub-driver circuits for output
impedance control.” Id. The combination of Itoh and Muljono is illustrated

in Petitioner’s figure below.
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Example 3.1
(Combination of Example Embodiment 2.1 and Muljono)

The figure above is an annotated circuit diagram provided by Petitioner to

illustrate Petitioner’s combination of Itoh and Muljono (dubbed

“Example 3.1” by Petitioner). Pet. 88; see also id. at 82, 85 (same figure
annotated differently); Ex. 1003 99 270-276.

Petitioner contends that it would have been obvious to combine

Muljono’s compensation circuit with modified Itoh (Example 2.1) “to

achieve the obvious, beneficial, and predictable results of an output buffer

circuit having ‘an approximately uniform output impedance and slew rate

independent of variations in process skew, supply voltage and temperature’

as taught by Muljono.” Pet. 81 (quoting Ex. 1010, 2:23-27; citing Ex. 1003
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0 270-275); id. at 83—84 (contending that it would have been obvious to
apply Muljono’s slew rate compensation circuit and impedance control
signals to modified Itoh). According to Petitioner,

applying Muljono’s teachings in embodiments of Itoh would
have been no more than the combination of known elements
according to known methods (e.g., incorporating compensations
circuits and control signals to the predriver circuit and main
driver circuit in an output buffer circuit according to the known
IC design steps) obvious to a [person of ordinary skill in the
art].”

Id. at 81.

Petitioner supports its proposed combination with the uncontroverted
testimony of Dr. Thompson. Ex. 1003 99 270-276. We credit this
testimony at this stage of the proceeding.

Patent Owner does not contest Petitioner’s argument that a skilled
artisan would have had reasons to combine Itoh and Muljono. At this stage
of the proceeding, we are sufficiently persuaded that Petitioner’s reasons to

combine Itoh and Muljono have rational underpinning.

3. Uncontested Limitations of Claim 1

Petitioner maps the limitations of claim 1 to the combination of Itoh
and Muljono (see “Example 3.1” figure above), and argues that the
combination teaches all the limitations of claim 1. Pet. 82—89.

For the preamble of claim 1 (limitation [1.0]), Petitioner’s contentions
are the same as in the ground alleging obviousness over Itoh, discussed

above. Pet. 82 (citing Ex. 1003 § 273).
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For the “main driver” limitation (limitation [1.1]), Petitioner’s
contentions are the same as in the ground alleging obviousness over Itoh,
discussed above. Pet. 82 (citing Ex. 1003 9 273).

For the “predriver” limitation, with respect to the third pMOS/nMOS
transistor pair P3, N3 and fourth pMOS/nMOS transistor pair P4, N4
(limitations [1.2.1-1.2.2]), Petitioner’s contentions are the same as in the
ground alleging obviousness over Itoh, discussed above. Pet. 82 (citing
Ex. 1003 § 273).

As to limitation 1.2.2, Petitioner would substitute the circuitry of
Muljono’s Figure 3 for what it previously identified as P3/N3 and P4/N4 in
[toh (circuitry shown in Itoh’s Figure 10, and annotated in combined figures
above). Id. at 83—-84. For the fifth nMOS transistor N5, Petitioner identifies
Muljono’s n-channel transistor 331A. Id. at 85 (citing Ex. 1010, 5:67-6:21;
Ex. 1003 99 278-280). For the fifth pMOS transistor P5, Petitioner
identifies Muljono’s p-channel transistor 329A. Id. at 86. Petitioner
contends that a skilled artisan also would have used Muljono’s impedance
control signals to drive Itoh’s sub-driver circuits. /d. at 84-85.

For the “controller” limitation (limitation [1.3]), Petitioner makes the
same contentions as in the ground alleging obviousness over Itoh, discussed
above. Pet. 86. Petitioner further identifies Muljono’s compensation circuit
115 generating slew rate control signals N-SLEW, P-SLEW and impedance
control signals Z0, Z0*. Id. at 86—89 (citing Ex. 1010, Fig. 1).
Compensation circuit 115, shown in Muljono’s Figure 1, supplies slew rate
control signals to pre-driver circuit 103, for which the pre-driver circuit of
Figure 3 may be substituted. Ex. 1010, 3:44-47, 5:49-52. Compensation

circuit 115 further supplies impedance control signals to a driver circuit.
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Id. at 3:44-47. Petitioner contends that N5 and P5 are controlled “in
coaction” with P2 and N2, respectively, because “the slew rate control

signals are generated in response to the impedance control signals Z0, Z0*.”

Pet. 88-89 (citing Ex. 1010, 6:36-45); see Ex. 1003 9 283.

For the final clause of claim 1 (limitation [1.4]), which recites that the
predriver output is “directly connected only to” P1 and N1, Petitioner’s
contentions are the same as in the ground alleging obviousness over Itoh,
discussed above. Pet. 89 (citing Ex. 1003 9 284).

Patent Owner does not yet contest these allegations, and we find
Petitioner’s arguments and evidence as to these claim limitations sufficient

at this stage of the proceeding.

4. Claim 4

Petitioner’s and Patent Owner’s contentions for the limitations recited
in claim 4 are the same as in the ground alleging obviousness over Itoh,
discussed above. Pet. 91 (citing Ex. 1003 9 290); Prelim. Resp. 8—17. Thus,
we apply the same analysis.

On the current record, Petitioner has shown a reasonable likelihood

that claim 4 would have been obvious over Itoh and Muljono.

IV. CONCLUSION
Petitioner has established a reasonable likelihood that it would prevail
with respect to at least one claim of the *539 patent.
Our factual findings, conclusions of law, and determinations at this
stage of the proceeding are preliminary, and based on the evidentiary record

developed thus far. This is not a final decision as to the patentability of the
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claim for which inter partes review is instituted. Our final decision will be

based on the record as fully developed during trial.

V. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that pursuant to 35 U.S.C. § 314(a), an inter partes
review is instituted as to claim 4 of the *539 patent on the grounds set forth
in the Petition; and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and
37 C.F.R. § 42.4, notice is hereby given of the institution of a trial; the trial

will commence on the entry date of this decision.
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