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[. INTRODUCTION

Samsung Display Co., Ltd., Samsung Electronics Co., Ltd., and
Samsung Electronics America, Inc. (collectively, “Petitioner”) filed a
Petition (Paper 4, “Pet.”)to institute an inter partes review of claims 1-5
and 7 of U.S. Patent 7,259,521 B1, issued on August 21, 2007 (Ex. 1001,
“the ’521 patent”). Polaris PowerLED Technologies, LLC (“Patent Owner”)
filed a Preliminary Response (Paper 8, “Prelim. Resp.”). With our
authorization, Petitioner filed a Preliminary Reply (Paper 10, “Prelim.
Reply”), and Patent Owner filed a Preliminary Sur-reply (Paper 11, “Prelim.
Sur-reply”).

Institution of an inter partes review is authorized when “the
information presented in the petition . . . and any response . . . shows that
there is a reasonable likelihood that the petitioner would prevail with respect
toat least 1 of the claims challenged in the petition.” 35 U.S.C. § 314(a).
Based on the current record, and for the reasons explained below, we
determine that Petitioner has established a reasonable likelihood that it
would prevail with respect to at least one challenged claim, and we institute
an inter partes review.

II. BACKGROUND
A. Real Parties-in-Interest

The parties identify themselves as the real parties-in-interest. Pet. 1;

Paper 6, 1 (Mandatory Notices of Patent Owner).
B. Related Matters

The parties identify Polaris PowerLED Technologies, LLC v.

Samsung Electronics America, Inc., Case No. 2:22-cv-00469 (E.D. Tex.) as
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arelated case. Pet. 1; Paper 6, 1. Patent Owner also states that Petitioner
has filed petitions for inter partes review of U.S. Patent Nos. 8,740,456
(IPR2023-00479)and 8,217,887 (IPR2023-00484). Paper 6, 1.

C. The ’521 Patent (Ex. 1001)

The 521 patentis titled “Video Driver Architecture for AMOLED
Displays” and is generally directed to a video driver for an active matrix
organic light emitting diode (AMOLED) display that “is capable of isolating
the pixel circuit from power supply voltage variations.” Ex. 1001,
code (54), 1:6-9, 13.

The ’521 patent explainsthat, in conventional AMOLED displays,
because “[t]he current provided by the current driver is proportional to the
difference between the voltage level of the video drive signal and the
positive power supply voltage of the display panel. . . any variations in the
power supply voltage will modulate the brightness ofthe AMOLED
display.” Ex. 1001, 1:22-26. “Since the power supply voltage variations
are likely to be nonsynchronous with the video scan rate, the net result is
flickers that can be observed on the display panel and are objectionable to
the viewer.” Id. at 1:29-32. In addition, “[t ]he direct relationship between
the drive current and the power supply voltage renders AMOLED displays
extremely sensitive to power supply voltage noise,” so “the brightness level
of an AMOLED display will tend to drift with power supply voltage
variations.” Id. at 1:32-39. “The power supply voltage VDD . .. will have
variations due to voltage glitches, noise or drifts.” Id. at 2:38—41. Thus,
variations in the current driver voltage “due to the power supply voltage

noise and drifts result in variations of the brightness level of the display,
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negatively impacting the display quality of the AMOLED display panel.”
Id. at 2:67-3:4.
Accordingly, the ’521 patent describes

a video driver foran AMOLED display system [that] generates
a video drive signal that is referenced to the positive power
supply voltage of the display panel. When the video drive
signal is re-referenced to the positive power supply voltage,
instead of to the ground voltage as in the conventional systems,
the current driver in the AMOLED display panel will generate a
drive current that is indicative of the video signal but
independent of the power supply voltage. In this manner, the
AMOLED display system is thus made to be immune to power
supply voltage variations and provides display images that are
free from undesired flickers and brightness variations.

Id. at 3:56-67.

Figure 1, reproduced below, is a schematic diagram of an exemplary

AMOLED display system in the prior art, i.e., in a conventional system.
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FIG. 1
(Prior Art)

Figure 1, above, depicts video source 12 providing video signals to
AMOLED display panel 30 for display. Ex. 1001, 1:57-59. Video source
12 converts digital video signalsto analog signals Video.DAC on output bus
18. Id. at 1:64-65. “Video.DACis summed with a DC voltage Vpc (node
14) at a summer 20 to generate the video drive signal v(t) for driving the
AMOLED display panel.” Id. at 1:65-2:1. In this system, “video drive
signal v(t) is a signal that is referenced to the ground voltage (node 16) and
has a voltage value given as v(t) = Video.DAC + Vpc.” Id. at 2:2—6. Vpc “is
related to thepower supply voltage VDD.” Id. at 2:7-8. “Video.DACis
referenced to ground andthe Vpcvoltage level is added to offset the video
signal to the power supply voltage VDD.” Id. at 2:11-14.

“At the AMOLEDdisplay panel 30, the video drive signal v(t) is
coupled to drive a current driver 34 for providing a drive current Ip to an

OLED32.” Id. at 2:15-17. “[T]he current driver 34 is referenced to the
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positive power supply voltage VDD (node 24) of the display system 10.” /d.
at 2:21-23. Here, “current driver 34 includes a PMOS transistor M1 having
it’s [sic] drain terminal connected to the VDD power supply voltage (node
24) and it’s [sic] gate terminal connected to receive the video drive signal
v(t).” Id. at 2:23-27. “The source terminal of transistor M1 is coupled to
the OLED 32 to provide the drive current [p.” Id. at 2:27-28. “The drive
current Ip is a function of a voltage Video.OLED across the drain-to-gate
terminals of PMOS transistor M1.” Id. at 2:28-30. “Current driver voltage
Video.OLED is the voltage applied to the current driver 34 and determines
the value of drive current Ip to be applied to the OLED pixel element of the
display panel.” Id. at 2:32—-34. The ’521 patent explains that “[v]oltage
Video.OLED is referenced to the power supply voltage VDD and is given
as: Video.OLED =VDD—v(t).” Id. at 2:34-37.

Accordingtothe ’521 patent, the power supply voltage VDD “will
have variations due to voltage glitches, noise[,] or drifts . . . [and] can be
characterized as the sum of an ideal power supply voltage VDDI and drift
and noise components given as VDD = VDDI + Vayip + Vaoise.” 1d. at 2:38—
45. Substituting v(t) and VDD from the equations above, the current drive
voltage signal Video.OLED is given as Video.OLED = Vritt + Voise —
Video.DAC. Id. at 2:47-60. Therefore, “the noise and drift components of
the power supply voltage VDD appear directly in the current driver voltage
signal Video.OLED which determines the drive current Ip for the OLED
pixel element. . . result[ing] in variations of the brightness level of the
display, negatively impacting the display quality of the AMOLED display
panel.” Id. at 2:63-3:4.
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Figure 2, reproduced below, is a schematic diagram of a video driver

for an AMOLED display system according to a first embodiment.
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In Figure 2, above, video source 12 and display panel 30 are depicted in the
same manner as described in Figure 1 above, but Figure 2 further depicts “a
video driver 102 is incorporated in an AMOLED display system 100 for
receiving input video signals Video.DAC from a video source 12 and
providing a modified video drive signal v(t) for driving the current driver 34
in the AMOLED display panel 30.” Ex. 1001, 4:9—16. In thisembodiment,
“video driver 102 is implemented using a differential instrumentation
amplifier circuit to re-reference the video drive signal v(t) to the positive
power supply voltage VDD.” Id. at 4:34-37. Thatis, “video driver 102
includesan operational amplifier (opamp) 104 having a positive input

terminal 109, anegative inputterminal 110 and an outputterminal (node
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122) providing the video drive signal v(t).” Id. at 4:37-41. “The positive
input terminal 109 of opamp 104 is coupled to a resistor 107 where the other
terminal of resistor 107 is connected to the ground voltage.” Id. at 4:41-43.
“A resistor 108 is coupled between the positive input terminal 109 of opamp
104 and the power supply voltage VDD (node 124) of the AMOLED display
system 100.” Id. at 4:43—46.

Therefore, “the positive input terminal 109 of opamp 104 is connected
through resistor 108 to the power supply voltage VDD instead of the ground
voltage so as to realize the re-referencing function of video driver 102.” /d.
at 4:56—60. “By connecting the positive input terminal 109 to the power
supply voltage VDD, when the power supply voltage varies, the output
signal of the instrumentation amplifier circuit, that is, the video drive signal
v(t) on node 122, will vary in such a way as to track the power supply
voltage variations.” Id. at 4:60—65. “Asaresult, the video drive signal v(t)
becomes the difference between the video signal Video.DAC and the power
supply voltage VDD and give as: v(¢) = VDD — Video.DAC.” 1d. at 4:65—
5:1. Therefore, “[i]nstead of being referenced to the ground voltage, the
video drive signal v(t) isnow made to be referenced to the power supply
voltage VDD.” Id. at 5:3—5. Accordingly, “when the video drive signal v(t)
is applied to the current driver 34 for the OLED pixel element 32, the current
drive voltage signal Video.OLED at the current driver 34 is given as:
Video.OLED = VDD —v(t),” and replacing v(t) with the foregoing equation
results in Video.OLED = Video.DAC. Id. at 5:6—15. The ’521 patent states,
“as can be observed from [thisequation], the current drive voltage signal

Video.OLED is made to be independent of the power supply voltage VDD.
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Thus, any noise or DC drifts in the power supply voltage VDD (node 124)
will not disturb the current drive signal Video.OLED and will not affect the
brightness of the AMOLED display.” Id. at 5:18-23.

Figure 4, reproduced below, is a schematic diagram of a video driver

for an AMOLED display system according to a thirdembodiment.
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FIG. 4

In the third embodiment depicted above in Figure 4, video driver 302 “is
implemented using a video clamp circuit to reference the video drive signal
to the power supply voltage VDD.” Ex. 1001, 6:47-50. “The video clamp
circuit is implemented using an amplifier 306 coupled to receivethe video
signal Video.DAC and driving one plate of a capacitor C1.” Id. at 6:50-53.
“The other plate (node 322) of capacitor C1 is the video drive signal v(t).”
Id. at 6:53-54. “Video driver 302 also includes an inverter 304 receiving the
video blankingsignal and driving a PMOS transistor M3.” Id. at 6:54-56.

“PMOS transistor M3 has a source terminal connected tothe power supply
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VDD voltage (node 324) and a drain terminal connected to the left plate
(node 322) of capacitor C1 providing the video drive signal v(t).” Id. at
6:56—60. In this configuration, power supply voltage VDD, including any
voltage drift, is stored on capacitor C1 as the clamping voltage Vciamp. /d. at
6:65—67. “[T]he video signal Video.DAC is applied through amplifier 306
and is added to the clamping voltage Viump,” which resultsin the video drive
signal v(t) being referenced to the power supply voltage. Id. at 7:1-8. In
this configuration, “voltage drifts in the power supply voltage VDD are
removed from the current drive signal Video.OLED butnoise in the power
supply voltage may remain to impact the current drive voltage
Video.OLED.” Id. at 7:46-51.
D. Illustrative Claim

Independentclaim 1 is reproduced below, with Petitioner’s identifiers

in brackets.

[1-PRE] An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED display panel
receiving a video signal to be displayed on the AMOLED display
panel, the AMOLED display panel comprising a plurality of organic
light emitting diode (OLED) pixel elements, the AMOLED display

system comprising:

[1-A] a video driver receiving the video signal and generating a
video drive signal indicative of the video signal and referenced to a
positive power supply voltage of the AMOLED display panel;and

[1-B] a current driver coupled to at least one OLED pixel
element, the currentdriver receiving the video drive signal and the
positive power supply voltage and providing a drive current to the at
least one OLED pixel element, [1-C] thedrive current being
proportional toa current drive voltage being indicative of the video
signal and independent of the positive power supply voltage.

10
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Ex. 1001, 8:47-64.

E. Prior Art and Asserted Challenges to Patentability
Petitioner asserts that claims 1-5 and 7 are unpatentable on the

following challenges (Pet. 6):

Claims Challenged | 35 U.S.C. §! Basis/References
1,2,7 102 Kim?

1,2,7 103(a) Kim’*

1,2 102 Hayafuji*

1-3,5 103(a) Hayafuji

1-4 103(a) Steer’

! Because the ’521 patent issued from a patent application that was filed
before March 16, 2013, patentability is governed by the versions of

35 U.S.C. §§ 102 and 103 preceding the Leahy-Smith Americalnvents Act
(“AIA”), PubL. No. 112-29, 125 Stat. 284 (2011).

2 Kim et al., US 2005/0140600 A1, published June 30, 2005 (Ex. 1007).
Petitioner contends Kim is prior art under at least 35 U.S.C. § 102(b).

Pet. 16.

3 In the obviousness grounds, Petitioner separately references the knowledge
of a person of ordinary skill in the art. Pet.6. When analyzing whether
claims would have been obvious and whether it would have been obvious to
modify prior art, it is always from the perspective of an ordinarily skilled
artisan and one must consider knowledge generally available to one of
ordinary skill in the art. See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398,
418 (2007) (one considers “the background knowledge possessed by a
person having ordinary skill in the art”). Theknowledge of a person of
ordinary skill in the art is, therefore, always a consideration and isnot a
separate basis in an obviousness challenge.

* Hayafuji, US 2005/0190128 A1, published Sept. 1, 2005 (Ex. 1006).
Petitioner contends Hayafuji is prior art under at least 35 U.S.C. §§ 102(a)
and (e). Pet. 15.

> Steer, WO 2004/034365 A1, published Apr. 22,2004 (Ex. 1008).
Petitioner contends Steer is prior art underat least 35 U.S.C. § 102(b). Pet.
17.

11
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In support of its proposed challenges, Petitioner relies on the
Declaration of Alex Z. Kattamis, Ph.D. See Ex. 1002. Patent Owner relies
on the Declaration of Thomas L. Credelle in response. See Ex. 2001.

III. ANALYSIS
A. Legal Standards

A claim is unpatentable under 35 U.S.C. § 103(a) 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, 550 U.S. at 406. The question of
obviousness is resolved on the basis of underlying factual determinations,
including (1) the scope and contentof 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).

“In an [inter partes review], the petitioner has theburden from the
onset to show with particularity why the patent it challenges s
unpatentable.” Harmonic Inc. v. Avid Tech., Inc., 815F.3d 1356, 1363 (Fed.
Cir. 2016) (citing 35 U.S.C. § 312(a)(3)); see also Intelligent Bio-Sys., 821
F.3d at 1369. At this preliminary stage, we determine whether the
information presented in the Petition shows there is a reasonable likelihood
that Petitioner would prevail in establishing that at least oneof the

challenged claims would have been obvious.

12
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B. Level of Ordinary Skill in the Art

Petitioner asserts a person of ordinary skill in the art “would have
[had] a B.S. in Electrical Engineering or equivalent field, with 3—5 years of
academic or industry experience in OLED display engineering or
comparable industry.” Pet. 12 (citing Ex. 1002 4944-45). Petitioner further
asserts that “[a]dditional education could compensate for less practical
experience andvice versa.” Id.

At this stage of the proceeding, Patent Owner does not dispute the
level of ordinary skill in the art, and “applies Petitioner’s definition.”
Prelim. Resp. 12.

We find Petitioner’s proposal is consistent with the level of ordinary
skill in the art reflected by the prior art of record, and, therefore, adopt
Petitioner’s proposed level of ordinary skill in the art for purposes of this
Decision.

C. Claim Construction

Petitioner contends that two terms require construction, and interprets
any other terms according to their plain and ordinary meaning. Pet. 12.

1. Petitioner’s Contentions

a) “referencedto”

Claim 1 recites, inter alia, “generating a video drive signal indicative
of the video signal and referenced to a positive power supply voltage of the
AMOLED display panel.” Ex. 1001, 8:53—55 (emphasis added). Petitioner
contends that “referenced to” is not defined in the 521 patent, but the
Specification describes several different relationships where a signal may be

“referencedto” a voltage. Pet. 12. For example, Petitioner contends that, in

13
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accordance with the intrinsic record, a person of ordinary skill in the art
would understand “referenced to” to include a direct connection between a
component and a voltage signal, an indirect connection between multiple
voltage signals, a voltage differential’s minuend value, and a driver
functionality. Id. at 12—13 (citing Ex. 1001, 2:1-14,2:20-23,2:34-37,
3:55-58,4:55-56, 5:63-65).

b) “independent of the . . . power supply voltage”

Claim 1 recites, inter alia, “the drive currentbeing proportional to a
current drive voltage being indicative of the video signal and independent of
the positive power supply voltage.” Ex. 1001, 8:61—64 (emphasis added).
Petitioner contends that, consistent with the Specification, a person of
ordinary skill in the art would understand thisto mean that “noise or DC
drifts in the power supply voltage . . . will not disturbthe current drive signal
... and will not affect the brightness” of the display and, “[v]ariationsin the
power supply voltage VDD will no longer adversely affect the” display.

Pet. 13—14 (citing Ex. 1001, 6:6-7,5:18-23, 2:63—65, Fig. 2; Ex. 1002
19 48, 49).

2. Patent Owner’s Contentions

Patent Owner states that “Patent Owneragrees with Petitioner that the
terms of the Challenged Claims should be given their plain and ordinary
meaning.” Prelim. Resp. 12. Aside from that, Patent Owner does not

explicitly respond to Petitioner’s contentions.®

® We note that in connection with limitation 1-C of the Kim grounds, Patent
Owner states that “[1]n the context of the 521 patent, the drive current is
independent of the positive power supply voltage if the power supply

14
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3. Analysis

At this stage of the proceeding, only termsthat are in controversy
need to be construed, and then only to the extent necessary to determine
whetherto institute inter partes review. See Realtime Data, LLCv. lancu,
912 F.3d 1368, 1375 (Fed. Cir. 2019) (“The Board is required to construe
‘only those terms. . . that are in controversy, and only to the extent
necessary toresolve the controversy.’”
Sci. & Eng’g, Inc.,200F.3d 795, 803 (Fed. Cir. 1999))). Afterreviewing

the parties’ arguments and evidence, and on this record, we do not observe a

(quoting Vivid Techs., Inc. v. Am.

dispute over the meanings of these terms. Accordingly, we determine that
we do not needto expressly construe any term for purposes of this Decision.
D. Grounds I and 2: Alleged Anticipation or Obviousness Over Kim
Petitioner contends claims 1, 2, and 7 were anticipated by or would
have been obvious in view of Kim. Pet. 19—45. Patent Owner disputes
Petitioner’s contentions. Prelim. Resp. 24—44. Havingconsidered the

arguments and evidence before us, we find that the record establishesa

voltage isnot a factor in calculating the drive current and at least unwanted
voltage drift is removed from the current drive voltage,” and that in
connection with limitation 1-A of the Hayafuji grounds, Patent Owner states
that “[i]n the context of the ‘521 patent, a video drive signal is referenced to
the positive power supply when the positive power supplyis used as a
baseline to measure the voltage.” Prelim. Resp.41, 46 (citing Ex. 1001,
5:6-15, 6:20-29, 7:36-43; Ex. 2001 § 104); see also Prelim. Resp. 48
(similar statement in connection with limitation 1-C of the Hayafuji
grounds), 58 (similar statement in connection with limitation 1-A ofthe
Steer ground). We interpret these statements as Patent Owner’s position on
the plain and ordinary meaning of these terms. Ifthereis a disputeoverthe
plain and ordinary meaning of these terms, the parties should address those
issues during trial.

15
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reasonable likelihood that Petitioner would prevail on at least one claim in
these asserted grounds of unpatentability. However, we recognize that the
issues in dispute are fact-intensive and implicate issues of fact more
appropriately resolved on a fully developed record at trial.

1. Kim (Ex. 1007)

Kim is titled “Light Emitting Display, Display Panel, and Driving
Method Thereof” and is generally directed to an organic EL element
(OLED) display, where “a current that flows to the OLED of a pixel circuit
in a light emitting display is substantially prevented from being influenced
by a power supply voltage.” Ex. 1007, code (54), 997, 14.

Figure 3 of Kim, reproduced below, shows an organic EL

(electroluminescent) display.

FIG.3
Data driver 300

St e T
i I
| o

: /2N AN ‘vﬁlvw
\ \ \ /I
s2 | ~ I
I 1
I —— —— —_
Y A FY
Scan LN N \_ /]

driver : - - - 1%»100
! |
I |
Snl 1
[ |
| N N N ]
[ AR A Y
| \\,/ \\J/ \\1,]
L —_ e - — — 1

Figure 3, above, depicts an organic EL display with organic EL display
panel 100, scan driver 200, and data driver 300. Ex. 1007 q45. Display

16
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panel 100 “includes a plurality of data lines D1 through Di, each extending in
a column direction, a plurality of scan lines S through S,, each extending in
a row direction, and a plurality of pixel circuits 10.” /d. 946. The datalines
transmit voltages that correspond to video signals to the pixel circuits, and
the scan lines transmit select signals for selecting the pixel circuits. /d.

Scan driver 200 sequentially applies select signals to the scan lines, and data
driver 300 applies the data voltage that corresponds to video signals to the
datalines. Id. 947.

Figure 10, reproduced below, shows a pixel circuit according to a

fourth embodiment.
FIG.10
Drn Vsus VoD
sn-1
M3z MS1
Sn

Vss

Figure 10, above, shows a pixel circuit with “transistors M31, M32 and a

capacitor Csu are connected together in substantially the same relationship as

17
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the transistors M1, M2 and the capacitor Csu of FIG. 6A.”7 Ex. 1007 9105.
Figure 10 also includes electrodes A4 and B4, where electrode A4 is coupled
to the gate of transistor M31, and electrode B4 is coupled to the drain of
transistor M32. Id. 9957, 105. Transistor M33 is coupled between power
supply voltage Vop and electrode A4. Id. 9958, 105. TransistorM34 is
coupled between a compensation voltage Vsus and electrode B4. 1d. 9 59,
105. The pixel circuit in Figure 10 further includes capacitor C2 coupled
between power supply voltage Vpp and a gate of the driving transistor M31.
1d. 9 105.

The operation of the pixel circuit in Figure 10 is described as follows:

When the select signal from the previous scan line Si.1 becomes
low level, the transistors M33 and M 34 are turned on, the
power supply voltage Vop is applied to the first electrode A4 of
the capacitor Csu, and the compensation voltage Vsus is applied
tothe secondelectrode B4 thereof.

1d. 9 107.

Next, the select signal from the present scan line S., becomes
low level, and thetransistor M32 is turnedon. Therefore, the

7 In connection with Figure 6A, Kim describes a pixel circuit that includes
transistors M1 and M2 that are P-type transistors, and voltage compensator
11. Ex. 10079 51. “[T]ransistorM1 is a driving transistor for controlling
the current that flows to the OLED, and it has a source coupled to the power
supply voltage Vpp, and a drain coupled to an anode of the OLED.” Id.
952. “A cathode ofthe OLED is coupled to areference voltage Vssand
emits light that corresponds to the current applied from the transistor M1.”
Id. “Thereference voltage Vssis a voltage lower than the power supply
voltage Vpp.” Id. “By way of example, the ground voltage can be used as
the reference voltage Vss.” Id.

18
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voltage of the second electrode B4 of the capacitor Csu is
changedto the data voltage, and the voltage of the first
electrode A4 of the capacitor Csu is changed by a voltage
variation of the second electrode B4 of the capacitor Csu. The
voltage of the first electrode A4 of the capacitor Csu is given as
Equation 11.

1d. 9 108.
Equation 11 1s:

Vas=Vpp + AVps= Vpp + Vpara — Vsus
1d. 9 109. Kim states “[t]herefore, the power supply voltage Vop and the
voltage of the first electrode A4 of the capacitor Csu are applied to both
electrodes of the capacitor C2, and the capacitor C2 is charged.” Id. §110.
The voltage charged in capacitor C2 is given in Equation 12:

Ve = Vop— (Voo + Voara— Vsus) = Vpara— Vsus
Ex. 1007 4/ 111-112. Kim provides the current flowingto the OLED in
Equation 13:

ToLep = B/2 (Vassi— Vrmsi)?

=B/2 ((Vpara— Vsus) — Vrasi)?

Id. 9§ 113. Kim states “[a]s can be seen from Equation 13, the current
flowing to the OLED is substantially not influenced by the power supply
voltage Vpp.” Id. §114.

2. Analysis of Independent Claim 1

Petitioner contends that Kim teaches each limitation of independent
claim 1. Pet. 19-45. In support, Petitioneridentifies certain passages and
figures in the references and explains their significance with respect to the

corresponding claim limitation. /d.

19
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a) [I-Pre]: Anactive matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED display
panel receiving a video signal to be displayed on the AMOLED
display panel, the AMOLED display panel comprising a
plurality of organic light emitting diode (OLED) pixel
elements, the AMOLED display system comprising:

Petitioner contends that Kim “discloses ‘a light emitting display and a
driving method’ for ‘an organic EL (electroluminescent) display’ consisting
of multiple pixel circuits ‘for driving an organic EL element (OLED)’ and
which can use an ‘active matrix’ method.” Pet. 19-20 (citing Ex. 1007
94 5-7). Petitionerrelies on Figure 3 of Kim and its corresponding
description, including organic EL display panel 100 and pixel circuits 10, to
contendthat Kim’s “datavoltage from the data line Di,” teaches the claimed
“video signal to be displayed on the AMOLED display panel.” Pet. 20-21.
Petitioner contends that, if not anticipated, a person of ordinary skill in the
art “would find it obvious that the Kim system could receive a video signal,
and use that signal as the source for the ‘video signals’ explicitly discussed
in Kim.” Id. at 21 (citing Ex. 1002 9993—-104).

Petitioner’s analysisis primarily directed to Kim’s fourth embodiment
corresponding to Figure 10, and Petitioner asserts that “the concepts and
discussions of Figures 1-6A are generally pertinent to the fourth
embodiment.” Pet. 22. However, Petitioner asserts, “[t]o the extent these
disclosures are found to be distinct embodiments, it would be obviousto
combine these disclosures in view of Kim’s teachings and suggestions,
which provide motivation to usethe disclosures together in implementing

variations of Kim’s teachings.” Id. at 23 (citing Ex. 1002 99 105-106).
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At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that Kim teaches
the recited elements for purposes of institution, whether under anticipation
or obviousness.®

b) [I-A] a video driver receiving the video signal and generating
a video drive signal indicative of the video signal and
referenced to a positive power supply voltage of the AMOLED
display panel,

Petitioner contends that Kim’s fourth embodimentdiscloses the
claimed video driver in a similar way as the ’521 patent’s third
embodiment, depicted in Figure 4. Pet. 25-27. Specifically, andreferring to
circuitryin Kim’s Figure 10, Petitioner contends that Kim’s capacitor Csu
and transistor M33 correspondto capacitor C1 and transistor M3 in the *521
patent. Id. at 27. Petitioner provides an annotated version of Kim’s Figure
10, reproduced below, depicting in various colors where Petitioner contends

Kim discloses the claim elements.

8 Petitioner does not argue that the preamble limitsclaim 1. Although we
find that the evidence supports that the prior art teaches the preamble, we
make no determination at this stage of the proceeding whether the preamble
of claim 1 is limiting.
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Ex.[1007]. Fig. 10 (annotated).

Pet. 28. Petitioner’sannotated Figure 10, above, identifies in dark green,
circuitry including Csu, A4, B4, M33 and M34 as the recited “video driver.”
Petitioner also identifies D as the “video signal” in yellow; A4 as the
“video drive signal” in light green; Vpp as the “positive power supply
voltage” in red; C2 as the “current drive voltage” in light blue; circuitry
including “M31” as the current driver in dark blue; and OLED as the “pixel
element” in purple. Petitionerstates that a person of ordinary skill in the art

“would recognize or find obvious that ‘data voltage from the data line Dy’
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corresponds to therelevant portion of the claimed video signal.” Id. (citing
Ex. 1007 999, 62; Ex. 1002  110).°

Petitioner further contends that, similar to the ’521 patent’s third
embodiment, Kim’s “fourth embodiment similarly discloses voltage at node
A4 being suppliedto the gate of transistor M31 driving the organic light
emitting diode OLED by the video driver circuitry including Capacitor Cq4
and clamp transistor M33.” Petitioner states that a person of ordinary skill
in the art “would thus recognize that Kim s ‘voltage of the first electrode A4’
corresponds to the claimed generatedvideo drive signal.” Id. at 29 (citing
Ex. 1002 9/ 111-113).

Petitioner also relies on Kim’s Equation 11:

Vas = Vop + AVss= Vop + Vpara— Vsus
Pet. 29. Petitioner asserts that a person of ordinary skill in theart would
recognize from Equation 11 that Kim “discloses a video drive signal
(voltage of the first electrode V a4) indicative of the video signal (voltage
Vbpata) because voltage Va4 explicitly depends on datavoltage Vpara.” 1d.
(citing Ex. 1007949 108, 109; Ex. 1002 4/ 111-113).

Petitioner contends that Va4 is referenced to positive power supply
voltage Vpp based upon Kim’sdisclosure that “[w]hen. . . the transistors
M33 and M34 are turned on, the power supply voltage Vpp is applied to the

first electrode A4 of the capacitor Cgqy,” as well as Equation 11, in which

? Petitioner contends that a person of ordinary skill in the art would
understand “the ‘data voltage Vpara’ transmitted along ‘data line D,,” is the
relevant portion of the claimed video signal destined for the addressed
pixel.” Pet.21n.4 (citing Ex. 1002 n.1).
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Va4 1s a function of power supply voltage Vpp. Pet. 30 (citing Ex. 1007,
Fig. 10,99 107, 109; Ex. 1002 99 114-117).

Petitioner concludes that, consistent with annotated Figure 10, a
person of ordinary skill in the art wouldrecognize that Kim “discloses a
video driver (circuitry in green Video Driver annotation including Capacitor
Cqsand clamp transistor M33) receiving the video signal (voltage Vpara)
and generating a video drive signal (voltage of the first electrode V a4)
indicative of the video signal (voltage Vpara) and referenced to a positive
power supply voltage (PPS voltage Vpp) of the AMOLED display panel.”
Pet. 30-31 (citing Ex. 1007, Fig. 10; Ex. 1002 4 107-117).

Patent Owner argues that Kim does not teach a video driver as
claimed. Prelim. Resp.25-40. First, Patent Owner argues that Kim’s
alleged video driver (i.e., the circuitry in green in Petitioner’s annotated
Figure 10) is part of the display panel, even though it is required to be a
distinct component. /d. at 25. According to Patent Owner, the ’521 patent
“states that the invention is for a video driver that functions to isolate the
pixel circuit from power supply variations.” Id. (citing Ex. 1001, 1:5-10).
Therefore, Patent Ownerargues, “the claimed video driver of the ’521 patent
is necessarily separate and distinct from the pixel circuit, which is consistent
with the general usage of these termsin the field.” Id. (citing Ex. 2001
q71). Patent Owner further contends that “each of the 521 patent’s
embodiments disclose a system with a video driver distinct from the
AMOLED display panel and its pixel circuits.” Id. at 32-33 (citing
Ex. 1001, Figs. 2—4). Moreover, Patent Owner argues, “the’521 patent
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claims the ‘video driver’ and ‘display panel’ as separate and distinct
elements.” Id. at 34-35.

Patent Owner argues Kim’s Figure 10 discloses a “pixel circuit,” and
Petitioner is identifyinga portion of a “pixel circuit” rather than a “video
driver,” and therefore, improperly conflating the “pixel circuit” and “video
driver.” Prelim. Resp.26. Accordingto PatentOwner, Kim’s “pixel
circuit”is part of the display panel, which “is consistent with the common
understanding in the art that pixel circuits are part of AMOLED displays.”
Id. at 31-32 (citing Ex. 1007 99 18-21, 46; Ex. 2001 9 78). Therefore,
argues Patent Owner, “Petitioner’s allegation that part of the ‘display panel’
(i.e., aportion of a ‘pixel circuit’) is the ‘video driver’ in the challenged
claims is contrary to the plain language of the claims and Federal Circuit
precedent, which both require the ‘video driver’ and ‘display panel’ to be
separate and distinct structures.” Id. at 35-36.

In Reply, Petitioner argues that Patent Owner’s contention that the
“video driver” must be separate and distinct is expressly contradicted by the
Specification of the ’521 patent. Prelim. Reply 1. First, Petitioner contends
that the Specification refers to electrical isolation, not physical isolation. /d.
Second, Petitioner contends that the Specification expressly states that “[t]he
embodiments in FIGS. 2-4 are illustrative only and are not intended to
require the video driver to be formed outside of the AMOLED display
panel.” Id. at 2 (citing Ex. 1001, 7:62—66). Third, regarding the claim
language, Petitioner contends that claim 1 recites “the AMOLED display
system comprising . . . a video driver. .. and a currentdriver,” but the

current driver is not separate and distinct from the display panel according to
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Patent Owner’s own annotated figures. /d. at 1-2 (citing Prelim. Resp. 33—
34).

In Sur-reply, Patent Owner argues that Kim’sapproach “is to attempt
to mitigate power supply voltage variations within the pixel circuit,” whereas
the approach ofthe ’521 patent is to re-reference “the video signal in the
video driver before it reaches the pixel circuit.” Prelim. Sur-reply 1 (citing
Prelim. Resp. 14-17,5-31; Ex. 1001, Figs. 24, 1:6-9, 3:8-21) (first
emphasis added). Patent Owner further argues that the “video driver being
distinct from the pixel circuit is consistent with the current driver being part
of the display’s pixel circuit” because the “video driver provides a video
drive signal to the current driver in the display’s pixel circuit.” Id. at 1-2
(citing Ex. 1001, 1:6-9,4:17-25). Patent Owner argues that “the current
driver is distinct from the OLED pixel element.” Id. at 2 (citing Ex. 1001,
Fig. 2, elements 32, 34). Patent Owner further contends that “even if [the]
video driver circuitry is incorporated into the same integrated circuit as the
current driver and pixel circuit, the components of the video driver on the
chip would be physically and logically distinct from those of the pixel
circuit.” Id. (citing Ex. 2001 § 54).

On the current record, we agree with Petitioner. Patent Owner
essentially presents an issue of claim construction. However, on this record,
the Specification of the ’521 patentdoes not support that the “video driver”
and “display panel” must be structurally distinct components. Specifically,
the ’521 patent states:

The video driver circuit of the present invention described
above with reference to FIGS. 2-4 can be implemented using
discrete components. Alternately, the video driver circuit of
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the present invention can be implemented as an integrated
circuit to be incorporated in the AMOLED display system.
Furthermore, the video driver circuit of the present invention
can be integrated with other circuitry of the AMOLED
display panel intoa single integrate[d] circuit. Forinstance, the
video driver of the present invention can be integrated on the
same integrated circuit with the current driver andthe OLED
pixel elements of the AMOLED display panel. In FIGS. 2-4,
the video drivers are shown as being formed outside of the
AMOLED display panel 30. The embodiments in FIGS. 2-4
are illustrative only and are not intended to require the video
driver to be formed outside of the AMOLED display panel.
The video driver of the present invention can be integrated
with the AMOLED display panel when desired to reduce the
component count and size of the PC board space used.

Ex. 1001, 7:52—8:2 (emphasisadded). This disclosure indicates that the
video driver need not be a separate and distinct component from the display
panel. Moreover, although the “display panel” and “video driver” are
separately claimed, we are not persuaded, on thisrecord, and in light of the
disclosure set forth above, that the “video driver” may not be integrated with
the “display panel.” Petitioner has not identified the “video driver” and
“display panel” as the same components. Petitioner identifies Kim’s organic
EL display panel 100, which includes a plurality of pixel circuits 10, as the
“display panel.” See Pet. 20 (citing Ex. 1007, Fig. 3). Kim’s Figure 10
“shows a pixel circuit according to a fourth exemplary embodiment,” and
Petitioner identifies circuitry in this pixel circuit including Csu, A4, B4, M33
and M34 as the recited “video driver.” Pet. 26-28; Ex. 1007 9104. Thus,
on this record, the video driver Petitioner identifies in Kim is integrated with

EL display panel 100, as described in the 521 patent. The parties may wish

27



IPR2023-00771
Patent 7,259,521 B1

to further develop the record as to whether the “video driver” and “display
panel” should be construed as structurally distinct elements during trial.

Second, Patent Owner argues that Kim’s alleged video driver does not
generate a video drive signal. Prelim. Resp. 27-31. Specifically, Patent
Owner contends that “the pixel circuit of Figure 10 lacks the necessary
components of a video driver that are responsible for generating a video
drive signal.” Id. at 27 (citing Ex. 2001 4 73). Accordingto Patent Owner,
Kim’s alleged video driver includes only switching transistors M33 and
M34 and capacitor Csu, which are not capable of generatinga video signal.
Id. (citing Ex. 2001 973). Rather, Patent Owner contends, with supporting
testimony from Mr. Credelle, that an amplifier, among other components, is
used to generate a video drive signal. /d. Patent Owner further argues that
Kim’s fourth embodiment merely modifies an existing video signal, but does
not generate a video signal. /d. (citing Ex. 2001 974). Accordingto Patent
Owner, one of ordinary skill in the art would understand that switching
transistors M33 and M34 and capacitor Csu, as described in Kim, adjust, but
do not generate, the video drive signal. Id. at 27-28 (citing Ex. 1007 99 107,
108; Fig. 4; Ex. 2001 9 74). Patent Owner asserts that “the only component
in Kim that generates a drive signal with video data is data driver 300, as
illustrated in Kim’s Figure 3.” Id. at 29 (citing Ex. 2001 [ 75).

In Reply, Petitioner argues that claim 1 does not recite an “amplifier,”
but dependent claims 3, 4, 6, and 8 do recite an “amplifier.” Prelim. Reply
3. According to Petitioner, requiring the “video driver” to include an

“amplifier” would render the “amplifier” recited in claims 3, 4, 6, and 8
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superfluous. /d. Petitioner also contends that the Specification states that an
amplifier is not required. /d. (citing Ex. 1001, 5:30-36, 6:38—44).

In Sur-reply, Patent Owner argues that dependentclaims 3, 4, and 6
“specify exactly how an amplifier is configured in the circuit that references
the video drive signal to the positive power supply voltage.” Prelim. Sur-
reply 2. Patent Owner further argues that a person of ordinary skill in the art
would understand that a video driver must include an amplifier, and that
every embodiment in the ’521 patent includes an amplifier. /d. at 3 (citing
Ex. 2001 99/ 28-30, 73; Ex. 1001, Figs. 2—4).

Patent Owner’s arguments may have merit, but are better evaluated on
a full record at trial. Theclaim language recites “a video driver receiving
the video signal and generating a video drive signal.” Ex. 1001, 8:53-55.
We recognize Mr. Credelle’s testimony that “[w]ithoutan amplifier, the
alleged video driver is unable to generate the claimed video drive signal,”
(Ex. 20019 73), but observe that neither Patent Owner nor Mr. Credelle
elaborates on what it meansto “generate” a video drive signal, and why that
excludes “modifying” or “adjusting” the received video signal in some
manner. See, e.g.,Ex. 1001, 1:65-67 (“[t]he analog video signal
Video.DAC is summed with a DC voltage Vpc(node 14) at a summer20 to
generate the video drive signal v(t)...”); id. at 4:9-14 (“[ A] video driver
102 is incorporated in an AMOLED display system 100 for receiving input
video signals Video.DAC from a video source 12 and providing a modified
video drive signal v(t) for driving the currentdriver 34 in the AMOLED
display panel 30.”) (emphasis added). Moreover, as Petitioner points out, an

“amplifier” is not recited in the language of claim 1, and, on this record, we
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decline to read in unclaimed features of embodiments in the ’521 patent.

See SuperGuide Corp. v. DirecTV Enterprises, Inc.,358 F.3d 870, 875 (Fed
Cir. 2004) (citing Electro Med. Sys. S.A.v. Cooper Life Sci., Inc., 34 F.3d
1048, 1054 (Fed. Cir. 1994)) (“[A] particularembodiment appearing in the
written description may not be read into a claim when the claim language is
broader than the embodiment.”); see also Thornerv. Sony Computer Ent.
Am. LLC, 669 F.3d 1362, 1366 (Fed. Cir. 2012) (“It 1s likewise not enough
that the only embodiments, or all of the embodiments, contain a particular
limitation. We do not read limitations from the specification into claims; we
do not redefine words.”). Again, the parties may wish to further develop the
record as to these issues during trial.

Third, PatentOwnerargues that Kim’s alleged video driver is not
referenced to the power supply voltage. Prelim. Resp. 36—40. Specifically,
Patent Owner argues that “due to variations in VDD over time, the value of
VDD used to calculate VA4 is not the same value of VDD that is applied to
the drive transistor,” so VA4 is not referenced to the positive power supply
voltage.” Id. at 36 (citing Ex. 1001, 1:32-55; Ex. 2001 9 82). Patent Owner
argues that “the positive power supply voltage VDD is not constant with
time.” Id. at 37 (citing Ex. 2001 9 84). Patent Owner rewrites Kim’s
Equations 11 and 12 to reflect this alleged variation in time:

VA4=VDD(tl)+ AVB4=VDD(tl)+ Vpara — Vsus

VC2=VDD(t)—(VDD(tl)+ Vpara— Vsus)
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Id. at 38 (citing Ex. 2001 4/86). Accordingto Patent Owner, “[t]he value of
VA4 is therefore not referenced to the relevant power supply voltage that is
applied to the source terminal of drive transistor M31 while currentis
supplied to the pixel, which is VDD(t),” and “[i]nstead, VA4 is referenced to
the value of VDD at earlier timet1, VDD(t1).” Id. at 39 (citing Ex. 2001

9 86). Thus,argues Patent Owner, “VA4 is referenced to the value of VDD
at earliertimetl, VDD(t1).” Id. PatentOwner further contends that Kim’s
fourth embodiment is not similarto the third embodimentofthe 521 patent
because amplifier 306 receives the power supply voltage VDD, which varies
over time like the voltage VDD that is applied to the drive transistor in the
pixel circuit. /d. (citing Ex. 2001 4] 88).

Here, again, Patent Owner’s arguments may have merit, but are better
evaluated on a full record at trial. We note that, in connection with the
Hayafuji grounds, Patent Ownerargues that “[1]n the context of the *521
patent, a video drive signal is referenced to the positive power supply when
the positive power supplyis used as a baseline to measure the voltage,” and
asserts that “each embodiment of the *521 patent uses power supply voltage
VDD as a baseline to measure the voltage of the video drive signal.” Prelim.
Resp. 46.!° In particular, Patent Owner states that in the third embodiment
of the 521 patent, v(t)= VDD + Video.DAC, depicts using the power
supply voltage VDD as a baseline to measure the voltage of the video drive

signal. Id. Asdiscussed above, Petitionerrelies, in part, in Kim’s Equation

19'We note that this does not appear to be inconsistent with Petitioner’s
understanding of the term “referenced to,” set forth above in Section I11.C.1.
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11 todisclose that the voltage VA4 is referenced to power supply voltage
Vbp:

Vas=Vpp+ AVps

= Vbp + VpaTta - Vsus

See Pet. 29. Kim’s Equation 11 appears consistent with PatentOwner’s
description above, and appears to use positive power supply signal Vpp as a
baseline to measure the voltage.!! This disclosure appears to sufficiently
support Petitioner’s contention that Kim teaches a video drive signal that is
referenced to the positive power supply voltage, even under Patent Owner’s
own interpretation.

Further, Patent Owner’s contentions that the value of Vpp used to
calculate Va4 1s not the same value of Vpp that is applied to the drive
transistor and Patent Owner’s modifications of Kim’s Equations 11 and 12
to incorporate such alleged variations in time raise factual disputes that are
best resolved on a full record at trial.

Based on our review and consideration of the current record, we
determine that Petitioner has sufficiently shown that Kim teaches limitation
[1-A] for purposes of institution, whether under anticipation or obviousness.

c¢) [I-B] a current driver coupled to at least one OLED pixel
element, the current driver receiving the video drive signal and

! Petitioner states that Equation 11 shows that “V 4 is explicitly a function
of power supply voltage Vpp.” Pet. 30 (citing Ex. 10079 109; Ex. 1002

M 114-117). Asdiscussedin footnote 1, ifthere is a dispute as to the plain
and ordinary meaning of “referencedto,” the parties should address those
issues during trial.
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the positive power supply voltage and providing a drive
current to the at least one OLED pixel element,

Petitioner contends that Kim “has a current driver (e.g. M31)
receiving the video drive signal generated at node A4, and the driver is
coupled to a pixel element (OLED)and power supply (Vpp).” Pet. 32.
Petitioner contends that a person of ordinary skill in theart “would
recognize that Kim discloses a current driver (circuitry in blue Current
Driver annotation including transistor M31/M1) coupled to at least one
OLED pixel element (organic light emitting diode OLED), the current
driver receiving the video drive signal (voltage of the first electrode Va4 or
node A) and the positive power supply voltage (Vpp).” Id. at 33-34 (citing
Ex. 1002 99/ 118—125). Petitioner identifies Kim’s transistor current Iopep as
therecited “drive current.” Id. at 34.

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that Kim teaches
limitation [1-B] for purposes of institution.

d) [1-C] the drive current being proportional to a current drive
voltage being indicative of the video signal and independent of
the positive power supply voltage

Petitioner relies on Kim’s Equations 12 and 13 in support of this
limitation. Pet.35-36. Petitioner asserts that Kim explains that “the voltage
charged in the capacitor C2 is given as Equation 12, and the corresponding
current flows to the OLED.” Id. at 35 (citing Ex. 1007949 111-112).
Equation 12 follows:

Vc2 = Vop—~(Vop+Vpara—Vsus) = Vbara—Vsus
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Ex. 1007 9 112. “The current flowing to the OLED is given as Equation
13
lorep = f/2(Vassi—Viusi)
= B/2((Vpara—Vsus)—Vrus1)
10079 113.

Petitioner contends that “[a]s illustrated in Kim s Figure 10
(annotated), the voltage across the gate and source (Vgs) of transistor M31
that drives organic light emitting diode OLED is also the same voltage
across capacitor C2 (i.e., Vc2=Vss1). Thus, the voltage across capacitor C2
(Vc2=Vas31) corresponds to the claimed current drive voltage.” Pet. 36.
(citing Ex. 1002 99 131-138). Therefore, asserts Petitioner, a person of
ordinary skill in the art would “recognize that Kim ’s voltage across the gate
and source (V¢s) of the transistor M31 corresponds to the claimed current
drive voltage, and that Kim’s current Iogp corresponds to the claimed drive
current.” Id. (citing Ex. 1002 99 131-138). Petitioner again compares
Kim’s M31 transistor with the M1 transistor in the ’521 patent, and asserts
that both are P-channel MOSFETS, so a person of ordinary skill in theart
would understand that Kim’s current Iopp 1s “proportional” to the gateand
source (Vgs) in the samemanner as it 1s “proportional” in the *521 patent.
Id. at 36 (citing Ex. 1002 99 131-138). Petitioner further contends that Kim
“discloses the video drive signal (voltage of the first electrode VA4) being
indicative of the video signal (voltage Vpata),” so a person of ordinary skill
in the art would understand that since Vgs31 1s calculated based on voltage
Va4, it must also be “indicative” of voltage Vpara. 1d. at 37 (citing Ex. 1002
19 139-140).
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Petitioner contends that Kim’s drive current Iopgp 1s independent of
the positive power supply voltage (Vpp) because Kim states “[a]s can be
seen from Equation 13, the current flowing to the OLED is substantially not
influenced by the power supply voltage Vpp,” and a person of ordinary skill
in the art wouldunderstand that because Kim’s drive current is “not
influenced” by the positive power supply voltage Vop, it is therefore
“independent of” the positive power supply voltage Vpp. Pet. 38—-39 (citing
Ex. 1007 9 114, Fig. 10; Ex. 1002 99 141-147).

Patent Owner argues that “the drive current is independent of the
positive power supply voltageifthe power supply voltageis not a factor in
calculating the drive current and at least unwanted voltage drift is removed
from the current drive voltage.” Prelim. Resp. 41 (citing Ex. 1001, 5:6—15,
6:20-29, 7:36-43).12 According to Patent Owner, “[d]Jueto changes over
time of unwanted voltage variations such as noise and drift, these voltage
variations are not removed from the current drive voltagein Kim.” Id.
(citing Ex. 2001 4/91). Patent Owner asserts that Kim’s “Equation 13
ignores the variations in VDD over time.” Id. at 43 (citing Ex. 2001 4 96).
Patent Owner argues that “VDD includes a constant ideal voltage
component as well as undesirable voltage variation components such as

noise and drift that vary with time:

12'We note that thisappears consistent with Petitioner’s interpretation. E.g.,
Pet. 38 (“none of the parameters in [Equation 13] are dependent on Vpp™),
92 (“Since the first VsyppLy Will be eliminated in equation (4A) via
subtraction of the second VsyppLy, the gate-to-source voltage Vs on drive
transistor 22 (i.e., the claimed current drive voltage) is independent of the
positive power supply voltage as shown in equation (4B).”
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VDD = VDD(t) = Vpc + Vdrift(t) + Vnoise(t)”
Id. Patent Ownerrewrites Kim’s Equation 13 as follows:
IOLED = B/2*(Vas31 — V1us1)?

IOLED = B/2*(VDD(t)+ Vpara — Vsus— VDD(t1) — Vru1)?

=3/2*(Vpc + Vdrift(t)+ Vnoise(t) + Vbata — Vsus— Vpc —
Vdrift(tl) — Vnoise(tl) — Vrui)?

= B/2*(Vdrift(t) + Vnoise(t) + Vpara — Vsus — Vdrift(tl) -
Vnoise(tl) — Vru)?

Id. at 44 (citing Ex. 2001 997). Patent Owner arguesthat “t1 is the time
before new data is written andt is the time after data is written and when
current is flowingto the OLED (the majority of time).” Id. (citing Ex. 2001
4 98). Patent Ownerargues that “the differences in undesirable voltage
variations between VDD(t1) and VDD(t) do not” cancel out, and the Petition
“completely ignores these voltage fluctuations that are present during the
period in which current flows to the pixel.” Id. Therefore, Patent Owner
argues, “the drive current in Kim’s Figure 10 is not independent of the
power supply voltage.” Id.

On thisrecord, we determine that Petitioner has sufficiently shown
that Kim teaches limitation [ 1-C] for purposes of institution. Specifically,
we are persuaded by Kim’s disclosure that Equation 13 shows that “the
current flowingto the OLED is substantially not influenced by the power
supply voltage vbp.” Ex. 10079 114. On thisrecord, Patent Owner has not
persuasively addressed why this disclosure does not support that the drive
current is independent of the power supply voltage. As discussed above for

limitation [1-A], Patent Owner’s contentions as to the variations of VDD
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over time and modification of Kim’s Equation 13 are best resolved on a full
record at trial.
e) Conclusion for Independent Claim 1

Based on our review and consideration of the current record, we
determine that Petitioner has adequately shown that Kim describes the
limitations in claim 1 for purposes of institution. Accordingly, we
determine, on the current record and for purposes of this Decision, that the
information presented in the Petition demonstrates a reasonable likelihood
that claim 1 is unpatentableunder 35 U.S.C. § 102 or § 103(a) over Kim.

3. Dependent Claims 2 and 7

Petitioner contends that dependent claims 2 and 7, which depend from
claim 1, were anticipated by or would have been obviousover Kim. Pet.
40-45. In support, Petitioner identifies certain passages and figures in the
references and explains their significance with respect to the corresponding
claim limitations. /d.

Patent Owner does not separately challenge Petitioner’s analysis of
these claims in its Preliminary Response. See Prelim. Resp. Basedon our
review and consideration of the current record, Petitioner has sufficiently
shown that Kim describes the limitations in claims 2 and 7 for purposes of
institution. /d. We are persuaded that, at this stage, Petitioner demonstrates
a reasonable likelthood of prevailing in showing that claims 2 and 7 are

unpatentable over the asserted prior art.
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4. Summary of Grounds I and 2

We find that Petitioner has demonstrated a reasonable likelihood that
claims 1, 2, and 7 are unpatentable under 35 U.S.C. § 102 or § 103(a) over
Kim.

E. Ground3: Alleged Anticipation by Hayafuji

Petitioner contends claims 1 and 2 were anticipated by Hayafuji. Pet.
45—-65. Patent Owner disputes Petitioner’s contentions. Prelim. Resp. 45—
52. Because we determine above that Petitioner demonstrated a reasonable
likelihood of prevailing in its challenge to at least one claim of the *521
patent, we institute inter partes review on all claims and grounds, including
Ground3. See37 C.F.R. §42.108(a) (“When instituting . . . review, the
Board will authorize the review to proceed on all of the challenged claims
and on all grounds of unpatentability asserted for each claim.”). In this
section, therefore, we will provide observations on the parties’ positions
where relevant. Wenotethat, as in Grounds 1 and 2, the parties’ arguments
raise fact-intensive issues that are best resolved on a complete record.

1. Hayafuji (Ex. 1006)

Hayafujiis titled “Drive Device and Drive Method of Light Emitting
Display Panel,” andis generally directed to “a drive device and a drive
method of a display panel in which display quality of an image which is
caused by a ripple component superimposed onto the drive power source of
the light emitting elements can be prevented from deteriorating.” Ex. 1006,
code (54), 9 2.

Figure 6, reproduced below, shows a first embodimentof a drive

device.
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Figure 6, above, depicts ripple component extraction circuit 14 and voltage
addition circuit 15. Ex. 1006 q47-48. “The ripple componentextraction
circuit 14 extractsaripple component includedin a drive voltage Va
generated by the. .. DC-DC converter, and a ripple component Vri
extracted by this ripple component extraction circuit 14 is supplied to one
input terminal of the voltage addition circuit 15.” Id. §48. “The data
voltage Vdata transmitted via. . . dataline B1 is input to the other input
terminal of the voltage addition circuit 15.” Id. “[I]n the voltage addition
circuit 15, treating the data voltage Vdata as a base, the ripple component
Vri extracted by the ripple component extraction circuit 14 is added to the
base.” Id. 49. “The output thereof as Vgate is supplied to a scan selection

transistor Tr1 represented by reference character SW1, and the Vgate is
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supplied to the gate of a light emission drive transistor Tr2 by the tuming on
of the transistor Tr1 during the addressing time and is written in a capacitor
Cs.” Id.

Figure 7, reproduced below, is a connection diagram showing a

specific example of the circuits employed in the structure shown in Figure 6.

FIG.7

M

Vegate

; : \\om

14

In Figure 7 above, “a capacitor and a resistor enclosed by the dashed line
constitute a bypass filter, and by this filter, the ripple component extraction
circuit 14 extracting the ripple component included in the drive voltage Vais
formed.” Id. 9 50. “The output thereofis suppliedto a negative feedback
type voltage buffer circuit constituted by an operational amplifier OP3 viaa
resistor R21.” Id.

2. Analysis of Independent Claim 1

a) [I-Pre]: Anactive matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED display
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panel receiving a video signal to be displayed on the AMOLED
display panel, the AMOLED display panel comprising a
plurality of organic light emitting diode (OLED) pixel
elements, the AMOLED display system comprising:

Petitioner compares Hayafuji’s disclosure to that of the first
embodimentofthe *521 patent, depicted in Figure 2. Pet. 45. Petitioner

(143

contends that Hayafujidiscloses “‘a display panel constructed by arranging
light emitting elements in a matrix pattern,” including ‘an organic EL
(electroluminescent) element in which an organic material is employed in a
light emitting layer.” Id. at 46 (citing Ex. 1006 4/4). Petitioner contends
that these organic EL elements, which are depicted as E1 in Figures 2 and 6
of Hayafuji, “‘are employed as light emitting elements’” and “‘constitut[e]
[sic] pixels.”” Id. (citing Ex. 1006 42, 6, 10, 29, 30,47; Ex. 1002 99 162—
172). Citing to Hayafuji’s Figures 1, 6, and 7, Petitioner contends that
Hayafuji’s analog signal Vdata that is output from the D/A converter
corresponds to the Video.DAC in the ’521 patent, i.e., therecited “video
signal.” Pet.47-50.

At this stage, Patent Owner does not dispute Petitioner’s contentions.

See Prelim. Resp.

b) [I-A] a video driver receiving the video signal and generating
a video drive signal indicative of the video signal and
referenced to a positive power supply voltage of the AMOLED
display panel;

Petitioner provides an annotated version of Hayafuji’s Figure 6 in

connection with limitation [1-A], reproduced below:
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Ex.[1006], Fig. 6 (annotated).

Petitioner’s annotated Figure 6 of Hayafuji, above, identifies in dark
green circuitry including Hayafu;ji’s ripple component and extraction circuit
14 and voltage addition circuit 15 as the “video driver”; identifies in light
green Vgate as the “video drive signal”; identifies in yellow Vdata as the
“video signal”; identifies in light blue Vgs as the “current drive voltage™;
identifies in light blue circuitry including light emission drive transistor Tr2
as the “current driver”’; identifies in dark blue Id as the “drive current™;
identifies in red Va as the “positive power supply voltage”; and identifies in
purple E1 as the “pixel element.” See Pet. 50-51.

Petitioner contends that a person of ordinary skill in the art would

understand that Va represents the “positive power supply voltage” because
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Vais depicted in Figure 1 as the voltage output by the power supply and
present on power line P1. /d. at 52 (citing Ex. 10069917, 18, 21, Fig. 1;
Ex. 1002 9/ 173-182).

Petitioner contends that Hayafuji generates a video drive signal
(Vgate). Pet.54. According to Petitioner “because the output of [voltage
addition] circuit 15 (Vgate) 1s the sum of (1) the relevant portion of the video
signal [(Vdata)] and (2) theripple component of the supply voltage [(Vri)],
Veate 18 both indicative of the video signal andreferenced to the supply
voltage.” Id. at 5455 (citing Ex. 1002 99 173-182).

Patent Owner argues that Vgate does not disclose the claimed video
drive signal because it is not referenced to the positive power supply voltage
Va. Prelim. Resp.45—48. Accordingto Patent Owner, “[1]n Hayafuji, the
power supply voltage Vais delivered to aripple componentextraction
circuit that extracts only theripple component, Vri, of power supply voltage
Va.” Id. at 46 (citing Ex. 1006 994849, Fig. 6). Patent Ownercontends
that “[t]heripple component Vriis then supplied to an addition circuit where
it is added to the video signal Vdatato produce Vgate.” Id. PatentOwner
argues that, “[1]n the context of the 521 patent, a video drive signal is
referenced to the positive power supply when the positive power supply is
used as a baseline to measure the voltage.” Id. (citing Ex. 2001 9 104).
Patent Owner argues that because only the ripple component Vri, not power
supply voltage Va, is combined with the video signal Vdata in the addition
circuit, the alleged video drive signal Vgate is not referenced to the positive
power supply voltage. Id. at 47. PatentOwnerargues that Vgateis the sum
of ripple component Vri and video signal Vdata: Vgate=Vri + Vdata, so
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power supply voltage Va does not even appear in the calculation for Vgate.
Id. (citing Ex. 1006 9 49).

Patent Owner further argues that Figure 7 of Hayafuji further
demonstrates that Vgate is not referenced to Va because the positive input
terminal of each operational amplifier (i.e., OP3 and OP4) is connected
directly to ground (referenced to ground) ratherthan to the positive power
supply. Prelim. Resp. 4748 (citing Ex. 2001 4106).

Hayafuji states that “[t]he ripple component extraction circuit 14
extractsaripple component included in a drive voltage V..” Ex. 1006 48.
On this record, Patent Owner does not explain why combining the ripple
component Vri, which is included in power supply voltage Va with the
relevant portion of the video signal Vdata, is not sufficient to show that the
video drive signal Vgate is referenced to the power supply voltage Va.
Further, Patent Owner’s arguments as to Figure 7 may have merit, but are
better resolved on a full record at trial.

c¢) [I-B] a current driver coupled to at least one OLED pixel
element, the current driver receiving the video drive signal and
the positive power supply voltage and providing a drive
current to the at least one OLED pixel element,

Relying on annotated Figure 6 of Hayafuji (reproduced above) and the
associated description of Figure 6, Petitioner contends that Hayafuji
“discloses a current driver (circuitry including light emission drive transistor
Tr2 ... coupled to at least one OLED pixel element (organic EL element
E1), the current driver receiving the video drive signal (gate voltage Vgt)

and the positive power supply voltage (drive voltage V.) and providing a
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drive current (drain current lq) fo the at least one OLED pixel element.”
Pet. 55-57 (citing Ex. 1006, Fig. 6; Ex. 1002 9 183—189).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp.

d) [1-C] the drive current being proportional to a current drive
voltage being indicative of the video signal and independent of
the positive power supply voltage

Petitioner contends that Hayafuji’s drain current Id (the recited “drive
current”) is determined by the gate-to-source voltage Vgs of transistor Tr2,
so Vgs corresponds to the recited “currentdrive voltage.” Pet. 57 (citing
Ex. 1006 9 21; Ex. 1002 9 190-201). Accordingto Petitioner, as shown in
Figure 6, gate-to-source voltage Vgs is the difference between positive
power supply voltage Va and gate voltage Vgate,i.e., Vgs=Va— Vgate. Id
Petitioner contends that Vgateis the sum of the relevant portion of the video
signal (Vdata) and the ripple component of the power supply voltage (Vri),
1.e., Vgate=Vdata+ Vri. Id. (citingEx. 10069 49). Therefore, Petitioner
contends, Vgs is indicative of the video signal (Vdata) and is supplied to
transistor Tr2 to create a corresponding drive current (Id). /d. at 58 (citing
Ex. 1006, Fig. 6; Ex. 1002 99 190-201).

Petitioner further contends that Hayafuji teaches that the current drive
voltage (Vgs) is independent of the positive power supply voltage (Va)
because variations in the power supply (Vri) are removed from the current
drive voltage. Pet. 59—60 (citing Ex. 1002 9 190-201); Ex. 1006 99 53-54.
Petitioner contends that a person of ordinary skill in the art would
understand Va is composed of DC power Vpc + Vri. Id. at 59. Therefore,

Petitioner contends that current drive voltage Vgs is as follows:
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Vgs =Va— Vgate
= Vpc + Vri— Vdata— Vri
= Vbpc — Vdata
Id. That is, Petitioner contends the variations in power supply voltage (V1)
are removed from the current drive voltage. Id. at 59—-60 (citing Ex. 1002
19 190-201; Ex. 1006 9 53-54).

In addition, Petitioner contends that Hayafuji’s drive current (Id) is
proportional tothe current drive voltage (Vgs) because the drive currentis
“determined by” the current drive voltage. Pet. 60 (Ex. 100699 7, 21;

Ex. 1002 99/ 190-201). Petitioner also compares Hayafuji’s Tr2 transistor
with the M1 transistor in the *521 patent, and asserts that both are P-channel
MOSFETS, so a person of ordinary skill in the art would understand that
Hayafuji’s drive current Id is “proportional” to the gate-to-source voltage
(Vgs) in the same manner as it is “proportional”in the *521 patent. Id.
(citing Ex. 1002 49 190-201).

Patent Owner argues that “positive power supply voltage Va does not
drop out of the equation for the current drive voltage signal that determines
the drive current for the OLED pixel.” Prelim. Resp.49. Patent Owner
argues that “[t]he current flowing through drive transistor Tr2 to the pixel
element is determined by the gate-source voltage (i.e., current drive voltage),
described by the following equation: Vgs=Va— (Vdata+ Vri).” Id. (citing
Ex.2001 9 111). Accordingto Patent Owner, “[b]ecause Vais part ofthe
equation for the current drive voltage, the drive current is not independent of

the power supply voltage.” Id. at 50.
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Patent Owner contends that Petitioner’s argumentthat the drive
current is independent of the power supply voltage because the ripple
component voltage Vriis not included in the currentdrive voltage equation
is incorrect. Prelim. Resp. 50. First, Patent Owner contends that Vpc, the
main component of the positive power supply voltage is part of Petitioner’s
equation for current drive voltage, i.e., Vgs = Vpc — Vdata. Second, Patent
Owner argues that Petitioner “ignores the undesirable voltage drift that each
embodimentofthe *521 patent removes from the current drive voltage.” Id.
at 51 (citing Pet. 59; Ex. 1001, 5:18-23, 6:33-37, 7:46-51). Accordingto
Patent Owner, Hayafuji “remov|es] only the ripple component of the power
supply voltage introduced by a DC-DC converter, which is distinct from
[the] voltage drift and noise addressed by the ’521 patent’s teachings.” Id.
(citing Ex. 1006 9 22; Ex. 1001, 1:40-55, 2:38-46,2:67-3:4,5:18-23, 6:33—
37,7:46-51; Ex. 20019 114). Therefore, PatentOwnerasserts, amore
accurate equation for current drive voltage Vgs is as follows:

Vgs =Vpc + Vri+ Vdrift + Vnoise — Vdata— Vri

= Vpc + Vdrift + Vnoise — Vdata
Id. (citing Ex. 2001 q 114).

The parties present competing equations for calculation of the current
drive voltage, which creates a factual issue that is best evaluated on a full
record at trial. However, we make the following observations on the parties’
arguments. We note that neitherparty explains what a “ripple component”
is, or how (or if) it differs from “noise” or “drift.” Although Mr. Credelle
testifies that the “ripple component” is “distinct from voltage drift and

noise,” he does not provide further elaboration. Ex. 20019 114. Moreover,
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although Patent Owner contends that Hayafuji relates only to removing the
ripple component of the power supply voltage, “which is distinct from
voltage drift and noise addressed by the ’521 patent’s teachings,” we note
that voltage drift andnoise are notrecited in claim 1. On this record, we
also agree with Patent Owner that Petitioner appears to acknowledge that
Vbc 1s part ofthe Va(Va= Vpc + Vri). As aresult, we observe that
Petitioner’s contentions that Vgate is referenced to the positive power supply
(Vgate =Vdata+ Vri) appears inconsistent with Petitioner’s contentions that
Vgs is independent of the positive power supply (Vgs = Vpc — Vdata).

F. Ground4: Alleged Obviousness by Hayafuji

Petitioner contends claims 1-3 would have been obvious in view of
Hayafuji. Pet. 64—79. Patent Owner disputes Petitioner’s contentions.
Prelim. Resp. 52—58. Because we determine above that Petitioner
demonstrated a reasonable likelihood of prevailing in its challenge to at least
one claim ofthe ’521 patent, we institute inter partes review on all claims
and grounds, including Ground 4. See37 C.F.R. §42.108(a). Inthis
section, therefore, we will provide observations on the parties’ positions
where relevant. Wenotethat, as in Grounds 1-3, the parties’ arguments
raise fact-intensive issues that are best resolved on a complete record.

For independent claim 1, Petitioner essentially relies on its
contentions for Ground 3, but asserts that it would have been obvious to
modify Hayafuji “such that video drive signal (gate voltage Vgate) is
configured such that video drive signal (gate voltage Veate) 1s output as the
difference between the positive power supply voltage (drive voltage Va) and
the video signal (data voltage Vdata).” Pet. 68 (citing Ex. 1002 94213-234).
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In particular, Petitioner contends that a person of ordinary skill in the art
would modify Hayafuji’s Figure 7 configuration “by connecting the positive
power supply voltage (drive voltage V,) to the inverting input of operational
amplifier OP3 rather than the non-inverting input.” /d. (citing Ex. 1002
19213-234).

Petitioner provides a combination of Hayafuji’s Figure 6 and 7 that

illustrates the modification, which is reproduced below:
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In Petitioner’s combination of Figure 6 and Figure 7, above, positive power
supply drive voltage V, “(and accompanying voltage dividing resistors) are
coupled to the negative terminal such that the output of the operational
amplifier OP3 would be the desired result of a control signal based on the
data voltage V4ata entering via R1, referenced against the drive voltage V,.”
Pet. 69 (citing Ex. 1002 q9213-234).

According to Petitioner, this “would be an obvious design choice and

would simplify material needs and cost because as modified, the capacitor of
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the high pass filter of the disclosed ripple component extraction circuit 14
would be unnecessary.” Id. at 68—69 (citing Ex. 1002 49213-234).
Petitioner contends that this is a “simpler design” that “eliminates the need
for and the cost to include the additional ripple component extraction circuit
14 module.” Id. at 69-70 (citing Ex. 1002 9 213-234). Petitioner also
argues that the modification would have been obvious to a person of
ordinary skill in the art because (1) it was well-known that in conventional
differential instrumentation amplifier circuits, the positive input terminal is
the reference voltage (often ground) to which the negative terminal is
compared; 2) it is merely a trivial design change that would also accomplish
the purpose of Hayafuji; and 3) it would provide improved immunity to
power source noises. Id. at 70 (citing Ex. 1002 99213-226; Ex. 1006 4] 28).
Petitioner contends that a person of ordinary skill in theart would have hada
reasonable expectation of success when making the modification “because
implementing a differential amplifier circuit in this manner is a well-known
and fundamental op amp configuration.” Id. (citing Ex. 1002 9 213-234);
Ex. 1010, 181.

Patent Owner argues that a person of ordinary skill in the art would
not have been motivated to modify the circuits in Figures 6 and 7 in the
manner proposed by Petitioner for threereasons. Prelim. Resp. 52-57.

First, Patent Owner argues that the ripple component extraction circuit
is central to theteachings of Hayafuji, so it would not have been obvious to
a person of ordinary skill in the art toremoveit, “as that wouldbe contrary

to the operating principles of Hayafuji and would have rendered it
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inoperable for its intended purpose.” Prelim. Resp. 55 (citing Ex. 1006
99 28, 48, Figs. 6, 7; Ex. 2001 9§ 122).

Second, Patent Owner argues that modifying amplifier OP3 in the
manner proposed by Petitioner transforms what was a summing amplifier
circuit intoa differential amplifier. Prelim. Resp. 56. Patent Owner further
argues, “summing the ripple component Vri extracted by the ripple
component extraction circuit with the video signal Vdata was necessary for
eliminating the undesirable ripple component of the power supply voltage,
which is the entire purpose of Hayafuji.” Id. (citing Ex. 2001 q 123;

Ex. 1006 94/ 28-30). Therefore, Patent Owner argues that the modification
would be “contrary to the operating principles of Hayafuji and would have
rendered it inoperable for its intended purpose.” Id. (citing Ex. 2001 4123).

Third, PatentOwnerargues that the modifications are the result of
impermissible hindsight bias because the teachings of Hayafujirelate to a
different problem than the ’521 patent and propose a different solution.
Prelim. Resp. 57 (citing Ex. 2001 4 124).

Patent Owner’s contentions may havemerit and we have some doubt
that Petitioner ultimately will establish sufficient motivation to make the
modification proposed. Specifically, on the current record, we tendto agree
with Patent Owner that the “ripple component extraction circuit” appears to
be “central to the teachings of Hayafuji.” Prelim.Resp. 55 (citing Ex. 2001
9 122); see, e.g., Ex. 1006 9 47 (Figure 6 “shows a first embodiment of a
drive device according to the present invention and shows a structure which

is allowed to have ripple component supply means that the present invention
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is characterized [by]”); see id. 9 27-30 (“SUMMARY OF THE
INVENTION).

We note that even if a person of ordinary skill in the art “could”
modify Hayafuji to remove the ripple component extraction circuit, that does
not inform us that a person of ordinary skill in the art “would” make these
changes. Belden Inc. v. Berk-Tek LLC, 805 F.3d 1064, 1073 (Fed. Cir.
2015) (stating that “obviousness concerns whether a skilled artisan not only
could have made but would have been motivated to make the combinations
or modifications of prior art to arrive at the claimed invention”); see also
Personal Web Techs., LLCv. Apple, Inc., 848 F.3d 987, 993-94 (Fed. Cir.
2017) (“[ TThat reasoning seems to say no more than that a skilled artisan,
once presented with the tworeferences, would have understood that they
could be combined. And thatisnot enough: it does not imply a motivation
to pick out those two references and combinethem to arrive at the claimed
invention.”).

G. Ground5: Alleged Obviousness Over Steer

Petitioner contends claims 1-4 wouldhave been obvious in view of
Steer. Pet. 79-94. Patent Owner disputes Petitioner’s contentions. Prelim.
Resp. 58—64. Because we determine above that Petitioner demonstrated a
reasonable likelihood of prevailingin its challenge to at least one claim of
the ’521 patent, we institute inter partes review on all claims and grounds,
including Ground 5. See37 C.F.R. §42.108(a). In thissection, therefore,
we will provide observations on the parties’ positions where relevant. We
note that, as in Grounds 1-4, the parties’ arguments raise fact-intensive

issues that are best resolved on a complete record.
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1. Steer (Ex. 1008)

Steer is titled “Electroluminescent Display Devices” and is generally
directed to “an active matrix electroluminescent display device in which
current feedback is used during pixel programming so that any effects of
differences between characteristics of the drive transistor of different pixels
are avoided.” Ex. 1008, code (54), 7.

Figure 1, reproduced below, “shows a known pixel circuit for an

active matrix addressed electroluminescent display device.” Ex. 1008, 2:3—
4,
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FIG.1

Figure 1, above, depicts “a panel having a row and column matrix
array of regularly-spaced pixels, denoted by the blocks 1 and comprising

electroluminescent display elements 2 together with associated switching
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means.” Ex. 1008, 2:4-9. “The pixels 1 are addressed viathe sets of row
and column address conductors by a peripheral drive circuit comprising a
row, scanning, driver circuit 8 and a column, data, driver circuit 9 connected
tothe ends of the respective sets of conductors.” Id. at 2:10-13.

Figure 4, reproduced below “shows one example of a possible

feedback system to be provided in the column driver.” Ex. 1008, 8:27-29.

Fig.4

Figure 4, above, depicts, inter alia, current-to-voltage converter section 42,
comparator section 50, and transmission gate 40. Ex. 1008,9-10.
Current-to-voltage converter section 42 “provides a voltage at node 43
depending on the currentbeing provided down the current-measurement
supply line 34.” Ex. 1008, 9:4—6. “The current-to-voltage converter section

42 has a high open loop gain amplifier 44 so that the current-measurement
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supply line, connected to the virtual earth amplifier input, is held at the
voltage VsuprLy on the otherinput of theamplifier44.” Id. at 9:6-9. “This
is the same supply voltage as for the power supplyline 26.” Id. at 9:9-10.
“The voltage at node 43 differs from this supply voltage by a value R x I,
where R is the resistance of the feedback resistor 46 and I is the current
flowing.” Id. at 9:10—12. “Thus, the output voltage is a function of the
current drawn from the current-measurement supply line.” /d. at 9:12—13.

“[Clomparator section 50 compares the voltage at node 43 with an
input voltage at input 52 representing the desired current.” Ex. 1008, 9:14—
15. “The amplified output of the comparator section 50 is provided to the
column conductor through the gate 40.” Id. at 9:17—18. “The comparator
section 50 thus also acts as the driver for providing the column conductor
voltage.” Id. at 9:18-19.

2. Analysis of Independent Claim 1

a) [I-Pre]: Anactive matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED display
panel receiving a video signal to be displayed on the AMOLED
display panel, the AMOLED display panel comprising a
plurality of organic light emitting diode (OLED) pixel
elements, the AMOLED display system comprising:

Petitioner contends that Steer discloses a substantially similar
structure to Figure2 of the ’521 patent. Pet. 79. Petitioner contends that
Steer’s active matrix electroluminescent display device with organic thin
film electroluminescent elements, for example, light emitting diodes, teaches
the preamble. Pet. 80—81 (citing Ex. 1008, code (57), 1:11-12,2:4-14,

Fig. 1; Ex. 1002 9 263. Petitioner further contends that Steer’s “input
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voltage at input 52 representing the desired current” corresponds to the
recited video signal. Id. at 81-82 (citing Ex. 1008, 9:14—15).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp.

b) [I-A] a video driver receiving the video signal and generating
a video drive signal indicative of the video signal and
referenced to a positive power supply voltage of the AMOLED
display panel;

Petitioner provides an annotated version of Steer’s Figure 4 in

connection with limitation [1-A], reproduced below:

Video Video Differential
Signal Driver Amplifier Circuit

Positive Power
Supply Voltage

Video Drive
Signal

Petitioner’s annotated Figure 4, above, identifies in dark green,
comparator section 50 as the recited “video driver”; identifies in yellow
input video signal 52 as the recited “video signal”’; identifies in red VsuppLy
as the “positive power supply voltage”; and identifies in light green the

output of comparator 50 (node 6) as the “video drive signal.” Pet. 84—86.

56



IPR2023-00771
Patent 7,259,521 B1

Petitioner contends that Steer’s “video driver also receives an input from
‘high open loop gain amplifier 44’ which itselfis connectedto ‘Vsyppry’
which is ‘the same supply voltage as for the power supply line 26.”” Id. at
84 (citing Ex. 1008,9:4—-12). Accordingto Petitioner, “amplifier44 outputs
at node 43 a value that differs from VgypprLy ‘by a value RxI, where Ris the
resistance of the feedback resistor 46 and I is the current flowing.”” Id. at
8485 (citing Ex. 1008, 9:4—12). Thus, Petitionerasserts the voltage at node
43 is represented as:

V3= VsupreLy + R*I
Thus, Petitioner contends, a person of ordinary skill in the art would
“recognize that voltage at node 43 is Vsyppry With an offset,and a
comparison between voltage at node 43 (V43) and input voltage at input 52
would result in an output signal indicative of voltage at input 52 (Vs; or
input(t)) (i.e., the claimed video signal) and referenced to Vsuppry (i.e., the
claimed positive power supply voltage of the AMOLED display panel).” 1d.
at 85—86. Petitioner contends that the output of the comparator 50 on node 6
(Vs, therecited video drive signal) is represented by the following equation,
which shows the output of the comparison between V43 and Vs;:

V6= VsurrLy + R*I — input(t)
Pet. 86 (citing Ex. 1008, 9:1-2; Ex. 1002 9 281). Petitioner contends that
this equation is “substantially identical” to the operation of the embodiments
of the 521 patent. /d. (citing Ex. 1001, 6:10-31 (Equation 5)).

Patent Owner argues that Steer does not disclose the claimed video

signal because output Vs is not referenced to the power supply voltage.
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Prelim. Resp. 59-61. Patent Owner providesannotated Figure 4 from Steer,

reproduced below:

Comparator

50
I ) Circuit
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Alleged Video Signal

52
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Power Supply - 4
Voltage S
44
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Current-to-voltage
converter

J
Alleged Video
Drive Signal

Current Measurement
Supply Line

Fig.4

Id. at 60. Patent Owner’sannotated Figure 4, above, adds notations for R1,
R2, R3, and R4 for the resistors located in comparator section 50. /d.

Patent Owner argues that “the value of Vs also depends on the values
of resistors R3and R4 . . . which Petitionerignored.” Id. at 61 (citing
Ex. 2001 9 133). Patent Owner, therefore, argues the equation for Vs is as
follows:

Vs =(Va3—Vs2) * R4/R3

=[VsuprLy + R46*] — V52] * R4/R3

Id. Accordingto Patent Owner, Vs is not “referenced to the positive power

supply voltage” because “the entire equation is multiplied by R4/R3 . . .,
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resulting in a value for V¢ that isnot an offset from VsureLy.” Id. (citing
Ex. 2001 9 134).

Patent Owner’s contentions may have merit, and we welcome further
briefing regarding the influence (if any) of resistors R1-R4 in comparator
section 50 and the parties’ competing equations for calculation of the video
drive signal, which raise factual issues that are best evaluated on a full

record at trial.

c¢) [1-B] a current driver coupled to at least one OLED pixel
element, the current driver receiving the video drive signal and
the positive power supply voltage and providing a drive
current to the at least one OLED pixel element,

Petitioner provides an annotated version of Steer’s Figure 3 in

connection with limitation [ 1-B], reproduced below:
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Ex.[1008], Fig. 3 (annotated).
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Petitioner’s annotated Figure 3, depicted above, identifiesin light
green node 6 as the “video drive signal”; identifies in red VsuppLy as the
“positive power supply voltage”; identifies in blue drive transistor 22 as the
“current driver”; identifies in teal circuitry including storage capacitor 24 as
“current drive voltage”; and identifies in purple EL display element 2 as the
“pixel element.” Pet. 87.

Petitioner contends that drive transistor 22 (current driver) is coupled
to EL display element 2 (OLED pixel element) and receives drive signal 6 at
its gate via address transistor 16 and power supply voltage from power
supply line 26 via transistor 30. Pet. 87 (citing Ex. 1008, 2:30-3:9, 8:32—
9:3,9:25-26, 10:5-10). Accordingto Petitioner, “[d]uring the pixel drive
phase, line 26 corresponds to Vsurery.” 1d. (citing Ex. 1008, 10:5-10).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp.

d) [1-C] the drive current being proportional to a current drive
voltage being indicative of the video signal and independent of
the positive power supply voltage

Petitioner contends that drive transistor 22 (current driver) receives a
“current drive voltage” comprising the gate-source voltage (the difference
between the voltage at the source of drive transistor 22 and the voltage
provided from thedriver on line 6 on the gate of drive transistor 22).

Pet. 88. According to Petitioner, the voltage on line 6 “is indicative of the
video signal because voltage [that] is generated on line 6 varies directly with
the video signal input on line 52.” Id. (citing Ex. 1002 94 293-297; Ex.
1008, Fig. 4). Petitioner, therefore, contendsthat a person of ordinary skill

in the art “would understand that the gate-source voltage for drive transistor
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22 is the claimed current drive voltage, and would further understand that
the current flowing through drive transistor 22 and into EL element 2 is the
claimed drive current.” Id. at 89 (citing Ex. 1002 9 289-290, 292;

Ex. 1008, Fig. 3).

Petitioner also compares Steer’s drive transistor 22 with the M1
transistor in the *521 patent, and asserts that both are P-channel MOSFETS,
so a person of ordinary skill in the art would understand that Steer’s current
flowing through drive transistor 22 and into the EL element 2 is
“proportional’” to the gate-source voltage in the same manner as it is
“proportional” in the ’521 patent. Pet. 90 (citing Ex. 1002 44291-292;

Ex. 1008, Fig. 3).

Petitioner contends that the current drive voltage is independent of the
positive power supply voltagebecause a change in voltage of VsuppLy will
be recognized both at node 43 and at line 26. Pet.91. Accordingto
Petitioner, “[a] mathematical representation of the voltages at each node
shows that VgyppLy does not appear in the gate-to-source voltage over drive
transistor 22, and therefore, is independent of VsypprLy.” Id. Petitioner
contends that the following equation represents the gate-to-source voltage:

Vas=R * 1 — input(t)

Id. at 92 (citing Ex. 1002 99295-297).

Patent Owner argues that “the amplification introduced by the
feedback system onto alleged video drive signal Vs prevents VsuppLy from
dropping out of the current drive voltage equation.” Prelim. Resp. 62.
Using the equation for Vs, set forth above for limitation [1-A], Patent Owner

contends that the correct equation for Vgs is as follows:
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Vgs=Vs— Vi

= [VsureLy + R46*1— input(t)] * R4/R3 — VsuppLy

= VsurrLy*R4/R3 + R46*1 * R4/R3 — input(t) * R4/R3 — VsuppLy

= VsurrLY(R4/R3 — 1) + R46*1*R4/R3 — input(t)*R4/R3
Id. at 64 (citing Ex. 2001 9 143). Patent Owner, therefore, contends that
multiplier R4/R3 prevents VsuprLy from dropping out of the equation, and
therefore, Steer does not disclose a drive current independent of the positive
power supply voltage. Id.

Similar to limitation [ 1-A] above, Patent Owner’s contentions
regarding the influence (if any) of resistors R1-R4 in comparator section 50
and the modification of the equation proposed by Petitioner raise factual
issues that are best evaluated on a full record at trial.

IV. CONCLUSION

After considering the evidence and arguments presented in the
Petition and the Preliminary Response, we determine Petitioner has
established a reasonable likelihood of prevailing on itsassertion that at least
one claim ofthe 521 patent is unpatentable on at least one ground, and we
institute an inter partes review on all the challenged claims and challenges
presented in the Petition. See 37 C.F.R. §42.108(a) (“When instituting inter
partes review, the Board will authorize the review to proceed on all of the

challenged claims and on all grounds of unpatentability asserted for each
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claim™). Atthis stage of the proceeding, we have not madea final
determination as to the patentability of the challenged claims. '3
V. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that pursuantto 35 U.S.C. § 314, inter partes review is
instituted as to the challenged claims of the *521 patent and all challenges of
unpatentability presented in the Petition; and

FURTHER ORDERED that inter partes review is commenced on the
entry date of this Order, and 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.

13 We remind Patent Owner that any arguments it does not raise in its Patent
Owner Response are waived, even if the Board discusses them in this
Decision. See, e.g., Unified Patents Inc. v. Nonend Inventions N. V.,
[PR2016-00174, Paper 28, 3—4 (PTAB July 25,2017) (argumentsraised in a
patent owner preliminary response but not reasserted in a patent owner
response are waived). Nothing in this Decision authorizes Petitioner to
supplement argument or evidence presented in the Petition on any ground in
a manner not permitted by our rules.
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