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The 521 Patent

Kim does not disclose or render obvious generating a video drive signal
Kim’s pixel circuit is not a “video driver”

Hayafuji addresses only voltage ripple

Steer’s alleged video drive signal is a function of the feedback current

Steer’s alleged video drive signal is amplified with non-unity gain
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The 521 Patent
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The 521 Patent Addresses the Problem of Undesirable

Variations in the Positive Power Supply Voltage

FIELD OF THE INVENTION

The invention relates to video driver for AMOLED dis-
plays and, in particular, to a video driver for AMOLED
displays that is capable of isolating the pixel circuit from
power supply voltage variations.

objectionable to the viewer. The direet relationship between
the drive current and the power supply voltage renders
AMOLLD displays extremely scnsitive 1o power supply
voltage noise. It also makes the AMOLED display’s overall

IPR2023-00771, EX1001, 1:7-9.

IPR2023-00771, EX1001, 1:32-35.

The 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 voliage of the display
panel. Therefore, any variations in the power supply voltage
will modulate the brighiness of the AMOLLED display.

There are many sources of power supply voltage varia-
tions that can cause flickering in AMOLED displays. In
pariicular. when the AMOLED display is incorporated in &
battery powered application, the power supply voltage will
mevitably fluctuate whenever circuitry in the application
device 15 powered up from being in a standby mode. I'or

IPR2023-00771, EX1001, 1:24-26.

IPR2023-00771, EX1001, 1:41-45.

AMOIED display system. The power supply voltage will
fluctuate when the fransmitter or receiver circuit is powered
up. Furthermore, battery voltage tends to drift over time.

IPR2023-00771, EX1001, 1:49-51.
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’521 Patent Exemplary Claim

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.
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The '521 Patent

Kim does not disclose or render obvious generating a video drive signal
Kim’s pixel circuit is not a “video driver”

Hayafuji addresses only voltage ripple

Steer’s alleged video drive signal is a function of the feedback current

Steer’s alleged video drive signal is amplified with non-unity gain
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Claim 1 Requires a Video Driver to Generate a Video Drive

Signal

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.
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Petitioner’s Position

Petitioner incorrectly argues that Kim’s fourth

embodiment discloses the claimed video driver
including a clamp circuit as in the 521 patent'’s third

embodiment.
Petition

Petitioner’s Dr. Kattamis

Kim’s fourth embodiment similarly discloses the claimed videe driver,
mcluding a video clamp circuit as in the '521 Patent’s third embodiment.

Specifically, Kim’s fourth embodiment’s video driver includes “capacitor Csy

[which] has electrodes A4 and B4 similar to the electrodes A and B of the capacitor
Cin [of Figure 6A],” and a “transistor M33.” Ex.[1007], $0105. Consistent with
Kim’s Figure 10 (annotated) and as discussed further below, a POSA would
understand that Kim s capacitor Cas corresponds to the “521 Patent’s capacitor C1,
that Kim 's transistor M33 corresponds to transistor M3 in the "521 Patent, and, based
on the disclosed configuration and functionality of Kim'’s fourth embodiment, Kim
therefore discloses the claimed video driver (circuitry in green Video Driver
annotation including Capacitor Caus and clamp transistor M33) in the same manner

as in the "521 Patent’s third embodiment. Ex.[1002], 99107-109; Ex.[1007], Fig. 10.

IPR2023-00771, Pet., 26-27.

109 A POSA would have recognized that Kim’s fourth embodiment
similarly discloses the claimed “video driver,” including a video clamp circuit as in
the 521 Patent’s third embodiment. Specifically, Kim’s fourth embodiment’s video
driver mncludes “capacitor Cqs [which] has electrodes A4 and B4 similar to the
electrodes A and B of the capacitor Cy [of FIG.6A],” and a “transistor M33.”
Consistent with Kim’s FIG. 10 (annotated) and as discussed further below, a POSA
would have understood that Kim’s capacitor Cys corresponds to the "521 Patent’s
capacitor Cl, that Kim’s transistor M33 corresponds to transistor M3 in the "521

Patent, and, based on the disclosed configuration and functionality of Kim’s fourth

embodiment, Kim therefore discloses the claimed video driver (circuitry in green
Video Driver annotation including Capacitor Cy4 and clamp transistor M33) in the
same manner as in the '521 Patent’s third embodiment. Ex. [1007], Kim at FIG. 10

(annotated).

Patent Owner’'s Demonstrative Exhibit — Not Evidence

IPR2023-00771, EX1002, 1109.
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Petitioner’s Position

Petitioner incorrectly argues that node A4 of Kim’s
fourth embodiment discloses the claimed video drive

signal. Petitioner’s Dr. Kattamis

112. A POSA would have recognized that, as in the "521 Patent’s third

embodiment in which the claimed video drive signal is voltage v(t) 322 supplied to

Petition

Regarding generating a video drive signal indicative of the video signal, as

the gate of transistor M1 driving the OLED 32 by the video driver 302, Kim’s fourth
: : o bodiment similarly discl olt t node A4 being lied to tt te of
shown above, Kim s Figure 10 shows video drive signal (node A4) generated by the ermbodiment Simtiarly discioses voilage at node cing stipptied fo fe gate 0

: : . _ transistor M31 driving the organic light emitting diode OLED by the video driver
video driver (green box). “The voltage of the first electrode A4 of the capacitor Csts TSSOt Hvine ganic e ke ¢ 4 v T

circuitry including Capacitor Cq4 and clamp transistor M33. A POSA would thus

1s given as Equation 11.” Ex.[1007], 990108-0109 (“Equation 117).

IPR2023-00771, Pet., 29. recognize that Kim’s “voltage of the first electrode A4™ corresponds to the claimed

generated video drive signal.

IPR2023-00771, EX1002, 7112.
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The Institution Decision Acknowledged That

Patent Owner’s Arguments Have Merit

Institution Decision

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.” /d. at 27 (citing Ex. 20019 73). Accordingto Patent Owner,
Kim’s alleged video driver includes only switching transistors M33 and
M34 and capacitor Csu, which are not capable of generating a video signal.
Id. (citing Ex. 2001 9 73). 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. /d. at 27-28 (citing Ex. 100799107,
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 Sur-reply, Patent Owner argues that dependentclaims 3, 4, and 6
“specify exactly how an amplifier is configuredin 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 embodimentin 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

IPR2023-00771, 1D, 28.

IPR2023-00771, 1D, 29.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Background: Generating a Video Drive Signal

Patent Owner’s Mr. Credelle

86.  One of ordinary skill in the art would understand that generating a
video drive signal requires taking a usually digital video signal and shifting, L 1 1 -
. . . . . ‘ Ontpad fler (384 channeds)
converting to analog, and amplifying the voltage so that it can properly drive the
transistors in the display panel’s pixel circuits. For example, as explained in the V1 - VIO - [ Digetal 10 analog converter [P
i [} i [} ¥
den Boer textbook. a video driver (also referred to as source driver, column driver, | L | el B
Leswet shifter
L] [] [] { []
and data driver) in an Active Matrix display, illustrated in Figure 4.11. uses a level o] A L. B o
ROO - RO5 -
shifter to shift the voltage of the video signal from the “logical levels™ to a level S il LAt (304 326 bsd i
BOO - BOS —ate
that can drive the pixel circuit’s transistors, a digital to analog converter, which ' i
Shilll e gislers (1 28 s - HI
also adjusts the gamma of the output voltage, and amplhifiers (buffers) to provide : ; :
sufficient current to the low impedance column electrodes. EX1011. 97.1 Vec GND VDD VSS  ClK DR
Figure 4.11: Basic architecture of a source driver IC with 384 channel outputs
IPR2023-00771, EX2011, 1/86. Or RSN KRR S0 NRREPEDNR IWONEOLIW PR FITQRRIL. SpeTTmns:

IPR2023-00771, EX2011, |[86; EX1011, 97, FIG. 4.11.

IPR2023-00771, POR, 13-14. 12
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Background: Generating a Video Drive Signal

Patent Owner’s Mr. Credelle

87.  Consistent with the understanding of a POSITA, the "521 patent
describes generating a video drive signal as, among other things, receiving a video - Video driver
\ J AMOLED Display Pamel
signal from a video source, such as an image processor, and shifting it “to bring the e oo | %
[ UMt Lanwer
'DB B I" - - 5
: : _ : : 34
DC range of the analog video signal to within the range of the AMOLED display Video signal Video.DAC q’%} [ A ! \idec, OLED :,ﬂ,
from video source : : - :
panel.” EX1001, 1:56-2:12. The *521 patent’s embodiments disclose a video driver ‘I;—F'—L]T[{a +1£i o ! Wl E r{r it i
7 T 4~ | p————— -
_ 22
that receives a video signal as input and uses the power supply voltage VDD as an A )y — ll~
110 i
" : . . ) . . . . R i )M
offset to the video signal to generate a video drive signal that 1s within the range of E—J— 7 : X
%] F 3
the AMOLED display panel and referenced to power supply voltage VDD as Video Drive Signal = v
VDD - Video.DAC
illustrated in Figure 2 below. 4:34-37; 6:1-6; 7:4-8.

FIG. 2

IPR2023-00771, EX2011, 1[87.

IPR2023-00771, EX2011, §[87; EX1001, FIG. 2.

IPR2023-00771, POR, 13. 13
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Background: Generating a Video Drive Signal

Patent Owner’s Mr. Credelle

88.  One of ordinary skill in the art would also understand that a video amplifiers
driver would use amplifiers, among other components, to generate a drive signal. Gamme Data__13 [ 5ie6 Y aeralino il Paraiicl l
r r 1 1 v::ont.rol Primary ting a - (:g:pm_ﬂ 12_::_( -
For example, the video driver disclosed in den Boer uses output buffers to reduce - VoNage Vorapas ‘C?” - 1 1 {
r r’\ — - : v \ +—p— : >
the output impedance of the output channels in order to drive the data lines that éﬂ 1 2 AL 1 O - [
:_) q ()0 ~ va "/ ..\*" A d ™11y —
. - . : L, ‘ | S T e 1 ll'
connect to the pixel circuits. EX1011, 97-98. Output butters typically include Q o D, 1108 l I 1 | {,
3 : ‘ |
amplifiers to drive current onto the data lines, as 1llustrated in the Figure below & ] T 1!
Secondary
A s . = - Buffers | I T LI Fomee
from the Cristaldi textbook on LCD video drivers. ;
| |
| i :
IPR2023-00771, EX2011, q]88. " \ | ! I |
— = B 113111 8110111 R 111111
V64 w \
] ;
Source Source Source
Output Output Output
toC0 toC1t to CIM
Fig. 6.16 Resistor string and MUX adopted implementing the R-DAC for positive
s IPR2023-00771, EX2011, 88; EX2006, FIG. 6.16.
IPR2023-00771, POR, 15-16. 14
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Background: Generating a Video Drive Signal

All '521 patent embodiments include at least one amplifier.

Video Positive Power

100 Driver Supply Voltage
‘ AMOLED Display Panel

Patent Owner’s Mr. Credelle

88.  One of ordinary skill in the art would also understand that a video

Positive Power

. . B B Video Supply Vol
driver would use amplifiers, among other components, to generate a drive signal. "N Driver PP ot Doy ans
} T VDD 2

———————— _i Current Driver

For example, the video driver disclosed in den Boer uses output buffers to reduce

Video
Signal

the output impedance of the output channels in order to drive the data lines that

Video.DAC

Video Source

connect to the pixel circuits. EX1011, 97-98. Output buffers typically include Video o e aes
00 Driver AMOLED Display Panel Video
S . . . . . \ ___L___ _(_JSEQ_ 0 Drive
amplifiers to drive current onto the data lines, as illustrated in the Figure below . - : L . mmmee Tt g
i VDD 2
o 4 | 3%
from the Cristaldi textbook on LCD video drivers. I : Wé AL :
Video Soura) VideoDAC ﬁ_ﬂ | E V()
. . . . . . . . %\ V. 32
Consistent with this understanding, the video driver in each embodiment of the I e . :
5 5 Yideo
’521 patent includes at least one amplifier. EX1001, FIGs. 2-4. 10 sienel Video Drive
FIG. 4 e

IPR2023-00771, EX2011, {[88.

IPR2023-00771, EX2011, q[1[68, 72, 74; EX1001, FIGS. 2-4.
IPR2023-00771, POR, 16; Reply, 2. 15
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The Pixel Circuit of Kim’s Fourth Embodiment Does Not

Generate the Claimed Video Drive Signal

Kim'’s pixel circuit does not increase the voltage of the video signal to the level of the display.

Patent Owner’s Mr. Credelle

: : ) Data driver 300
89.  In contrast, the alleged video driver ot Kim does not perform these - - - Data line
200 1 2 /
functions in creating the alleged video drive signal. The signal of the alleged video s £ £
1 |
S Sy P ;
driver of Kim does not increase the voltage from the logical level of the video | k 1 (Y-t
s2| | ~_7|'~_"7 N
. . . S . . | [ \
source to the level of the display. The signal received by Kim’s pixel circuit must | o ~ = i
VAR A > i Column of
- - o - : Scan B AV A2 L /b pixel circuits
have necessarily already undergone this voltage level shifting, otherwise the signal driver T I ~ =7 100
| . |
: : : S : : | *o
would not properly interact with the pixel circuit’s transistors and capacitors. | * /
Sa ) ]
. : : [ /
Additionally, the alleged video driver does not have the components needed to I PECENN PPN ~
1|7 \ ' |
Lo ( )
3 - - . I - s - d ~ |
drive current onto the column data lines. EX1007, FIG. 10. The alleged video drive i Bl et - ==

signal of Kim that actually resides within the pixel array includes only switching

transistors M33 and M34 and capacitor Cstd, which one of ordinary skill in the art

IPR2023-00771, EX2011, [90; EX1007, FIG. 3 (annotated).
IPR2023-00771, EX2011, {[89.

IPR2023-00771, POR, 16-18.
16
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The Pixel Circuit of Kim’s Fourth Embodiment Does Not

Generate the Claimed Video Drive Signal

Kim’s pixel circuit does not have the components needed to generate a video drive signal.

Patent Owner’s Mr. Credelle

drive current onto the column data lines. EX1007, FIG. 10. The alleged video drive
Dm Vsus VoD
signal of Kim that actually resides within the pixel array includes only switching i == :;:;7- agzgoegmer
: . . . xs | L
transistors M33 and M34 and capacitor Cst4, which one of ordinary skill in the art | g, _4 b c11 [ M34 4 [ M33| =2 :
! &= Pixel circuit
would expect in a pixel circuit that corrects for local non-uniformities such as : M2 :{ I: |
] —1| M31!
threshold voltage or IR drop. EX1007, FIG. 10. Without an amplifier the alleged j B4 Csta A4 :
I
i o ey e S e e S
video driver within the pixel array 1s unable to generate the claimed video dnve Sn
signal. EX1007, FIG. 10; see 9946-51, supra. OLED SZ
IPR2023-00771, EX2011, 189. Vss

IPR2023-00771, EX2011, 1189; EX1007, FIG. 10 (annotated).

IPR2023-00771, POR, 16-17.
17
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» The '521 Patent

» Kim does not disclose or render obvious generating a video drive signal

» Kim’s pixel circuit is not a “video driver”

» The claimed “video driver” maps to a data driver in an AMOLED display, not a pixel circuit

» Even if the claimed “video driver” is integrated with the AMOLED display, it is not a pixel circuit
» Hayafuji addresses only voltage ripple
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

18
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Claim 1 Requires a Video Driver to Generate a Video Drive

Signal

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.

19
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

An AMOLED display includes drivers that send video drive signals to pixel circuits.

’ :
Patent Owner’s Mr. Credelle Data driver
40.  An exemplary active-matrix architecture for OLEDs from the = i F—T"r e Fe—TFx
Tsujimura article is shown below. EX2007, 99. As with AMLCDs, there are data et ! ! P !
drivers, which supply analog video signals (usually voltages) to columns of the . . . .
i P | o A P
display, and scan drivers, also referred to as gate drivers, which switch transistors ,g . - .
-
within the pixel array. EX2007, 99. One new feature of AMOLED active matrix is ﬁ
1 : . . o e 5 e | o S R[5 A
the requirement for a power lead to each pixel that supplies current to the light - i . .
emitting diode. As with AMLCDs, a pixel circuit is located at the intersection of i e i - .
rows and columns; the pixel circuit in its simplest format receives and stores data i [ "'- “*. '*._
from the video driver onto a capacitor. The stored analog video voltage isapplied | |Power| ([ "———— - 1
to the gate of a driving transistor to modulate the current flowing to the OLED. Figure 4.31 An active-matrix OLED display.
IPR2023-00771, EX2011, q[1]40, 93. IPR2023-00771, EX2011, 140; EX2007, 8, FIG. 4.31.

IPR2023-00771, POR, 20-21; Reply, 2.
20
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Kim discloses a data driver that generates a video drive signal and transmits it to the pixel

circuits.
Data driver ~ 300

[0(!46] The organic EL display panel 100 1nclud§s a Plu- - ol oz V Data line
rality of data lines D, through D_, each extending in a ] P S S —— -
column direction, a plurality of scan lines S, through S, i ,
each extending in a row direction, and a plurality of pixel : = | e T
circuits 10. The data lines D; through D_ transmit data L | N

: : . . szl | ~="| ~~ N
voltages that correspond to video signals to the pixel circuits [ | \
10, and the scan lines S; through S transmit select signals : o | 7 | Column of
for selecting the pixel circuits 10. Each pixel circuit 10 is Scan i ;g  nEme {\ ,H__— pixel circuits
formed at a pixel region defined by two adjacent data lines driver : i e y e
D, through D_, and two adjacent scan lines S, through S_. : : - : : /
[0047] The scan driver 200 sequentially applies select S": :
signals to the scan lines S, through S_, and the data driver L=~~~ | f‘*\/
300 applies the data voltage that corresponds to video : \ Ja 1 wens A3 ):
signals to the data lines D, through D__. o o = e s -

IPR2023-00771, EX2011, 90; EX1007, FIG. 3 (annotated).
IPR2023-00771, EX2011, 90; EX1007, §[946-47.

IPR2023-00771, POR, 16-18.
21
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

An AMOLED display includes drivers that send video drive signals to pixel circuits.

Patent Owner’s Mr. Credelle Kim
92.  Kim discloses an AMOLED display system, with data (video) driver,
' i i Data driver |_300 Display Panel
scan driver, and an array of pixel circuits. EX1007, §[0007]-[0009], [0044]-
200 D1 D2 Dm
[0047], FIG. 3. Kim’s disclosure is consistent with a POSITA’s understanding of a : s1
conventional AMOLED display, where a video driver (also referred to as source \ ] \/\ ( ’ \/) . m (: :};\1;10_ Pixel circuit
s2 ~ ~ P
. . . o . |
drivers, column drivers, display drivers, or data drivers, see §932-40, supra) JUNgY ~if
: : : : : Scan \ ,\ \ ) \ ,'\:
provides video data to columns of pixels and a scan driver sequentially selects driver ~=T s - == I;\A 100
rows of pixels for programming. For example, the figure below from the Tsujimura . :
n |
|
textbook shows the same relationship between the video (data) driver and pixel S | -~
N )
IPR2023-00771, EX2011, 192. |

IPR2023-00771, EX2011, [80; EX1007, FIG. 3 (annotated).

IPR2023-00771, POR, 20-21; Reply, 2.
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

The claimed “video driver’” maps to the Kim's data driver, not a pixel circuit.

Patent Owner’s Mr. Credelle

circuits as Kim’s Figure 3. Thus, a POSITA would understand that the video driver
of the ’521 patent, which generates an analog video drive signal with voltages and
impedance levels that match the voltage and current requirements of the pixel
array, is the same as the data driver in Kim’s Figure 3 or Tsujimura’s Figure 4.31

below. This 1s further supported by the fact that Kim does not refer to the voltage

compensator within the pixel circuit as a “video driver.” EX2012, 87:20-88:7.

IPR2023-00771, EX2011, 92.

IPR2023-00771, POR, 20-21.
23
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Kim’s fourth embodiment discloses a pixel circuit, not a video driver.

Dm Vsus VDD
— . & »—
i s I R R Alleged
: “/'—’r‘ video driver
M34 N |
Sn-1 - 4~ M33| +C2
I ul L 4 | . o
| [ Pixel circuit
|
I M32
¢ PR | M31!
I_:L—J B4 (sta A4 :i I: !
L] :
Sn —J - - - - - - - - ==~ -
OLED \/

Vss
IPR2023-00771, EX2011, 1189; EX1007, FIG. 10 (annotated)

IPR2023-00771, POR, 16-18.
24

Patent Owner’'s Demonstrative Exhibit — Not Evidence



The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

In AMOLED displays, there is a one-to-many relationship between drivers and pixel circuits. In
contrast, the alleged video driver of Kim does not drive multiple pixel circuits.

Patent Owner’s Mr. Credelle Kim
93, One of ordinary skill would also understand that in AMOLED
displays there is a one-to-many relationship between drivers and pixel circuits. Sce Dm Vsus DD Alesed
__________ —— - —— ege
video driver
932-40. supra. The data (video) driver circuitry comprises an array of drivers :
Sn-1 - 4 [ 34 4 M33| +¢€2 :
where each driver in the array “drives” an entire column of pixel circuits. See U932- : ‘“‘ —[ f=— Pixel circuit
— . . . ) S SRVEEES B T C“:MSI:
40, supra. The scan driver similarly 1s comprised of an array of drivers wherein _:\—J B4 (sta A4 |
I
I
each driver in the array “drives” a row of pixel circuits, allowing one row at a time Sn J """""""" -
to be programmed with the video signal in repeating cycles. See¢ 432-40, supra. In OLED ¥
contrast, the alleged video driver of Kim does not drive a number of pixel circuits Vss
and is therefore not a video driver. EX1007, FIGs. 4, 10. IPR2023-00771, EX2011, 789; EX1007, FIG. 10 (annotated)

IPR2023-00771, EX2011, §/93.
IPR2023-00771, POR, 16-21.
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

The '521 patent expressly states that the claimed “video driver” isolates the pixel circuit from
power supply voltage variations. Thus, the video driver is separate from the pixel circuit.

Patent Owner’s Mr. Credelle Kim

%5, Omne of ordinary skill in the art would thus understand that the FIELD OF THE INVENTION
invention relates to the functionality of an upstream video driver that 1solates the ) ) . . .
The invention relates to video driver for AMOLED dis-
downstream pixel circuit from the power supply voltage variations. Petitioner has plays and, in particular, to a video driver for AMOILED
admitted that the specification refers to “elecrical isolation” of the pixel circuit. displays that is capable of isolating the pixel circuit from

ower supply voltage variations.
POPR Reply. 1. Therefore, in the understanding of one of ordinary skill in the art, P PPy g

the claimed video driver of the "521 patent 15 necessarily separate and distinet from IPR2023-00771, EX1001, 1:6-9.
the pixel circunt, which is consistent with the general usage of these terms in the

figld. POPR Reply, 1. Otherwise, if the video driver were part of the pixel circuit,

IPR2023-00771, EX2011, [1194-95.

IPR2023-00771, POR, 22.

Patent Owner’'s Demonstrative Exhibit — Not Evidence 26



The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Kim addresses non-uniformities in power supply voltage between pixels in the display.

Patent Owner’s Mr. Credelle

96.  The differences in the problems addressed by the *521 patent and Kim
help explain why they propose different solutions. The problems Kim seeks to
address — driving transistor threshold voltage variations and voltage drop — vary
among the pixel circuits in a display. EX1007, q[0014], [0015]; EX2012, 55:17-

56:11, 59:1-18. As explained in the following excerpt from a 2006 article by Han,

97.  Similarly. Kim explains that due to “voltage drop”, “the power supply
voltage VDD applied to a plurality of pixel circuits is not uniform” and “a desired

amount of current may not flow to the OLED, thereby degrading image quality.”

EX1007, Kim, ¥[0013] (emphasis added). Because these voltage disturbances are
not uniform across pixel circuits, the solution must provide a form of voltage
compensation to each pixel circuit separately. The Han article, similar to Kim,
proposed providing a compensation voltage, Vsus to the pixel circuits to address

similar challenges:

IPR2023-00771, POR, 23.

IPR2023-00771, EX2011, [1196-97.

Kim

[0013] However, when a voltage drop (IR-drop) is gener-
ated on a line for supplying the power supply voltage VDD,
and the power supply voltage V, applied to a plurality of
pixel circuits is not uniform, a desired amount of current
may not flow to the OLED, thereby degrading image quali-
ties, since the current flowing to the OLED is influenced by
the power supply voltage Vp in the conventional pixel
circuit based on the voltage programming method. As the
areca of the organic EL display becomes larger, and the
brightness increases, the voltage drop on the line for sup-
plying the power supply voltage V, increases to generate
further problems.

IPR2023-00771, EX2007, q13.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

In contrast, the '521 patent teaches a solution that addresses power supply voltage variations
for the entire display.

Patent Owner’s Mr. Credelle

098, In contrast, the "521 patent provides examples of voltage variations EX1001, 1:40-56. imslexmmylotielonomnioialbauionaponoredlicios

that do not vary from pixel circuit to pixel cireuwt. The *521 patent provides the wnieionyyonldimpeeahielponenshpblyRvoltiecivigibelenngdiplay. Thus, the

: . . : : ’521 claims a solution that is implemented in the video driver that is outside of the
example of a component in a battery powered device turning on, causing the power

supply voltage delivered to the display to fluctuate: pixel circuits. That is, the 521 patent teaches a “global” correction to the generated

. o o video signal by referencing the video signal to Vpp before the data is supplied to
[W]hen the AMOLED display 1s incorporated in a battery powered

application, the power supply voltage will inevitably fluctuate the pixel circuits.

whenever circuitry in the application device 15 powered up from being IPR2023-00771, EX2011, ]98.

im a standby mode.

IPR2023-00771, EX2011, 1/98.

IPR2023-00771, EX1001, 1:40-55.
28

IPR2023-00771, POR, 24-25.
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» The '521 Patent

» Kim does not disclose or render obvious generating a video drive signal

» Kim’s pixel circuit is not a “video driver”

» The claimed “video driver’” maps to a data driver in an AMOLED display, not a pixel circuit

» Even if the claimed “video driver” is integrated with the AMOLED display, it is not a pixel circuit
» Hayafuji addresses only voltage ripple
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

29
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

The specification states that the claimed “video driver” can be integrated with the AMOLED
display.

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
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 into a single integrate circuit. For instance, the
video driver of the present invention can be integrated on the
same integrated circuit with the current driver and the OLED
pixel elements of the AMOLED display panel. In I'1GS. 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

IPR2023-00771, EX1001, 7:52-67.

IPR2023-00771, POR, 25-27.
30
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Even if the video driver and display panel are integrated, the video driver is distinct from the
pixel circuits.

Patent Owner’s Mr. Credelle

100, These embodiments do not eliminate the requirement that the claimed
video driver be distinct from the pixel circuits. The defining features of an Active
Marrix OLED display are distinct pixel circuits for each OLED pixel, a video

driver that sends a video drive signal to columns of pixel circuits, and a scan driver

that selects which row of pixel circuits is active. See 1932-40, supra. Petitioner
does not dispute this. EX1002, §967-70; EX2012, 79:11-16. Thus, even if the

video driver and display panels are integrated, a POSITA would understand that
the display would still comprise distinct pixel circuits and video drivers.

Ilustrating this, Figure 4.16 in the den Boer textbook shows an AMOLED display
with the video driver (referred to as data driver) and the viewing area (the matrix of
OLED pixels and pixel circuits) integrated on a single piece of glass. EX1011,

102-104; EX2012, 48:2-50:11.

IPR2023-00771, EX2011, 9[100.
IPR2023-00771, POR, 25-27.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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.

DCiDC Inlerlacoe Timing

converter circull controller

Figure 4.16: Example of configuration for a “system-on-panel.”

IPR2023-00771, EX2011, §1100; EX1011, 104, FIG. 4.16.
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Even if the video driver and display panel are incorporated into a single integrated circuit, the
video driver is distinct from the pixel circuits.

Signal
101. Similarly, AMOLED display systems where the video driver, scan Pnu':t\ning Ic
driver, and pixel circuits are incorporated into an integrated circuit have been § 2 Flvoo v P
; ; - (SN L WO
implemented. For example, Oyonama describes an AMOLED display where the LR T T [

video driver, scan driver, and pixel circuits are built onto a single piece of silicon:

IfJ 01RO RO Hlllllﬁﬂ

[ 8-bit DAC
Craumma J

EX2010, 952. The figures below from Oyonama further illustrate that the video Circuit H scan Driver AR

driver, scan driver, and pixel circuits are distinct components built on a single

=
v
B
3
7
>

V scan Driver

semiconductor substrate. EX2010, 950, 952.

y Color Filter

1—F ﬁ . _}- Sealing Layer

_ - . - . — Figure 6. Block diagram of driving circuit
102. Thus, even in a design where the video driver and pixel circuits are

integrated with the display panel or incorporated into a single integrated circuit, the

: L1 11 ——— |~ White OLED

video drivers are still distinct from the pixel circuits. Thus, the compensation Wl ‘
Pixel circuit

Anode

Si substrate

circuit (alleged video driver) located in the pixel circuit of Kim does not disclose

the video driver of claim 1.

Figure 5. Cross-sectional composition

IPR2023-00771, EX2011, {1101-102.
IPR2023-00771. POR. 25.27. _ IPR2023-00771, EX2011, §101; EX2010, 952, FIGS. 5-6.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a

Video Driver

Even if the video driver and display panel are incorporated into a single integrated circuit, the
video driver is distinct from the pixel circuits.

Kim

[0048] The scan driver 200 and/or the data driver 300 may
be coupled to the display panel 100, or may be installed, in
a chip format, in a TCP (lape carricr package) coupled to the
display panel 100. The same can be attached to the display
panel 100, and installed, in a chip format, on an FPC
(flexible printed circuit) or a film coupled to the display
panel 100, which is referred to as a Col' (chip on flexible
board, or chip on film) method. In other embodiments, the
scan driver 200 and/or the data driver 300 may be installed
on a glass substrate of the display panel. Further, the same
can be substituted for the driving circuit formed in the same
layers as the scan lines, the data lines, and T'H'1s on the glass
substrate, or directly installed on the glass substrate.

IPR2023-00771, EX1007, [1148; EX2011, q[{]101-102.
IPR2023-00771, POR, 25-27. Patent Owner’'s Demonstrative Exhibit — Not Evidence
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The '521 Patent

Kim does not disclose or render obvious generating a video drive signal

Kim’s pixel circuit is not a “video driver”

v v v V¥V

Hayafuji addresses only voltage ripple

» Hayafuji does not disclose a video drive signal referenced to the PPS voltage
» Hayafuji does not disclose the current drive voltage being independent of the PPS voltage

» Hayafuji does not disclose claim 2
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Hayafuji Does Not Disclose a Video Drive Signal

Referenced to the PPS Voltage

Hayafuji teaches a system that addresses only undesirable voltage ripple, not other voltage

noise or voltage drift

Patent Owner’s Mr. Credelle

Hayafuji

126. Hayafuji discloses a circuit that purports to compensate for
undesirable ripple variations in the power supply voltage that are introduced by the
use of a DC-DC converter in the system. EX 1006, §q[0017], [0018], [0022],
[0028], [0030]. In Hayafuji, the power supply voltage Va is delivered to a ripple
component extraction circuit that extracts only the ripple component, Vri, of power
supply voltage Va. EX1006, FIG. 6, ][0048]-[0049]. The ripple component Vri is

then supplied to an addition circuit where it is added to the video signal Vdata to

[0022] Here, for the drive voltage Va supplied to the
source of the transistor Tr2, the boosted voltage by the
DC-DC converter is employed as already described, and in
this type of DC-DC converter, it is unavoidable that ripple
noise (ripple component) is superimposed on the voltage Va
to some degree since switching operation 1s accompanied as
a matter of its operating principle. In the DC-DC converter,

produce Vgate. EX1006, FIG. 6, q9[0048]-[0049]. The Petition argues that adding

IPR2023-00771, EX2011, 1126.

IPR2023-00771, POR, 39-40.

IPR2023-00771, EX2011, §[126; EX1006, 22.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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The '521 Patent

Kim does not disclose or render obvious generating a video drive signal

Kim’s pixel circuit is not a “video driver”

v v v V¥V

Hayafuji addresses only voltage ripple

» Hayafuji does not disclose a video drive signal referenced to the PPS voltage
» Hayafuji does not disclose the current drive voltage being independent of the PPS voltage

» Hayafuji does not disclose claim 2
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Claim 1 Requires a Video Drive Signal That Is Referenced to

the Positive Power Supply Voltage of the AMOLED Display

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.

37
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Petitioner’s Position

Petitioner argues that the alleged video drive signal,
Vgate, is referenced to the PPS voltage because it is
the sum of the ripple component Vri and the video
signal Vdata.

Petition

Hayafuji explains “in the voltage addition circuit 15, treating the data voltage
Vaata as a base, the ripple component Vi extracted by the ripple component
extraction circuit 14 is added to the base. The output thereof as Vgare... is supplied
to the gate of a light emission drive transistor Tr2.” Ex.[1006], §0049. Thus, because
the output of circuit 15 {Vgae) is the sum of (1) the relevant portion of the video

signal and (2) the ripple component of the supply voltage, Vg 1s both indicative of

the video signal and referenced to the supply voltage. Ex.[1002], 99173-182.

IPR2023-00771, Pet., 54-55

Petitioner’s Dr. Kattamis

179. Hayafuji explains that “in the voltage addition circuit 15, treating the
data voltage V4 as a base, the ripple component V, extracted by the ripple
component extraction circuit 14 is added to the base. The output thereof as Vgae. ..
is supplied to the gate of a light emission drive transistor Tr2.” See Ex. [1006],

Hayatuji at 9 0049.

182. Therefore, Hayafuji discloses 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.

IPR2023-00771, EX1002, {179, 182

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Hayafuji Does Not Disclose a Video Drive Signal

Referenced To the PPS Voltage

The positive power supply voltage Va is not used as a baseline in calculating the alleged video
drive signal Vgate.

Patent Owner’s Mr. Credelle

128. In contrast to the 521 patent, the alleged video drive signal Vgate of
Hayafuji is not calculated using the positive power supply as a baseline and is thus
not “referenced to a positive power supply voltage.” As illustrated in Hayafuji’s
Figure 6, only the ripple component Vri, not power supply voltage Va, is combined
with the video signal Vdata in the addition circuit. EX1006, FIG. 6, §[0049]. Vgate

is therefore the sum of ripple component Vri and video signal Vdata: Vgate = Vri +

Vdata. EX1006, FIG. 6, §[0049]. Because the positive power supply voltage Va of

IPR2023-00771, EX2011, [128.

IPR2023-00771, POR, 39-41.

FIG.6

Power supply
voltage (Va)

|

Va

y

RIPPLE COMPONENT

EXTRACTION CIRCUIT 14 1
|
Ripple — ) Vs :4— Pixel circuit

Component (Vri) Vri » JOLTAGE I .

ADDITION Veate | o 4 Tr2 |
o] CIRCUIT I

bl L §'_1 ___________ I

Video Signal E1
(Vdata) _— X
Vdata 15 y Id
Alleged Video
Drive Signal (Vgate) v
V k

IPR2023-00771, EX2011, §1125; EX1006, FIG. 6 (annotated).

[0049] Accordingly, in the voltage addition circuit 15,
treating the data voltage Vdata as a base, the ripple com-
ponent Vri extracted by the ripple component extraction
circuit 14 is added to the base. The output thereof as Vgate
is supplied to a scan selection transistor Trl represented by
reference character SW1, and the Vgate is supplied to the
gate of a light emission drive transistor Tr2 by the turning on
of the transistor Trl during the addressing time and is written

in a capacitor Cs.

Patent Owner’'s Demonstrative Exhibit — Not Evidence

IPR2023-00771, EX1006, 149. 39



Hayafuji Does Not Disclose a Video Drive Signal

Referenced To the PPS Voltage

Petitioner admits that Va can be broken down into V; and V,.. V¢ is not used in generating
the alleged video drive signal.

Patent Owner’s Mr. Credelle Petition

129. The Institution Decision states that “Patent Owner does not explain

Thus, a POSA would understand Va is composed of DC power VyctVii.
why combining the ripple component Vri, which is included in power supply ) ) o o )
Ex.[1002], 94/190-201. The impact of Hayafui’s voltage addition circuit therefore is
voltage Va with the relevant portion of the video signal Vdata, is not sufficient to
to generate output voltage Vgate=VaatatViri. The resulting current drive voltage is
show that the video drive signal Vgate is referenced to the power supply voltage

. L . therefore: Vgs=VactVri—Vaata—Vri, which simplifies to Vg=Vac—Vaata, removing the
Va.” DI, 44. However, the non-ripple component of Va, which includes noise and g™ VdeT ViV data— Vri P g™ VdemVdata &

drift, is completely filtered out in Hayafuji’s ripple extraction circuit before it is variations (Vri) in power supply voltage from the current drive voltage. Ex.[1002],

added to the video signal. Petitioner admits that Va can be expressed as Vpc + Vri, IPR2023-00771, Pet., 59.
where Vpc is the non-ripple power supply voltage. Pet., 59. Vpc is the main
component of the power supply voltage and is not added to the video signal Vdata.
EX2012, 93:15-94:6. This is illustrated clearly in Hayafuji’s Figure 8, annotated

below, where Vri is added to Vdata and Vdata is referenced to ground and not Va.

EX1006, FIG. 8, §[0052]-[0053].

IPR2023-00771, EX2011, 1129.
IPR2023-00771, POR, 41.

40
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Hayafuji Does Not Disclose a Video Drive Signal

Referenced To the PPS Voltage

The '521 patent’s third embodiment discloses referencing the video drive signal to VDD once

every blanking period
’521 Patent

F1G. 4 15 a schematic diagram of a video driver for an " Positive Power
AMOLED display system according to a third embodiment e Supply Voltage

300 Driver ;
of the present invention. In the embodiment shown in FIG. \ ! 302 p  SOLED ey Paneéo
4, a video drive 302 is implemented using a video clamp r*“—‘-‘“‘:/-‘ VDD ol
circuit to reference the video drive signal to the power | I [ 34
supply voltage VDD. In video driver 302, the video clamp i VDD1 ) 32/4’ iVideofOLED i
circuit 1s implemented vsing an amplifier 306 coupled to B'ankingﬂ—‘—r%—{ M3 i —_|[M1:
12 | :

|
|
T
|
|
|
Il
|

As thus configured, when the Blanking signal 1s asserted
at the beginning of each video line to re-establish the black Video Source

C1
|

|
1
|
|
304~ 305 :
|
j
1
1

reference of the video display, transistor M3 is turned on and Vi 822 o
the right plate of capacitor C1 is charged up to the power . i
supply voltage VDD. In this manner, the power supply %2

More specifically, video driver 302 is effective in remov- , ‘
. . . Video Drive
ing voltage drifts in the power supply voltage but does not signal

necessarily remove noise or glitches in the power supply
voltage from impacting the video drive signal. This is
because the clamping voltage V _,,,,, 15 recharged only once
for each video line and thus any noise or voltage glitches that
may appear on the power supply voltage VDD will not get
charged to capacitor C1 until the next Blanking period.

IPR2023-00771, EX1001, 6:45-51, 6:61-65, 7:9-16. a1
IPR2023-00771, Reply, 2. Patent Owner’'s Demonstrative Exhibit — Not Evidence

IPR2023-00771, EX2011, [74; EX1001, FIG. 4 (annotated).




Hayafuji Does Not Disclose a Video Drive Signal

Referenced To the PPS Voltage

Hayafuji is designed to compensate only for predictable voltage ripple. Hayafuji's system does
not compensate for drift or random noise.

Patent Owner’s Mr. Credelle Petitioner’s Dr. Kattamis

131. The differences in the designs of Hayafuji’s circuit and the *521 generation. Ripple, for instance, often appears in power supplies generated by

patent’s video driver impact the operation of the AMOLED display. Hayafuji’s switching power converters and is the result of imperfect filtering of the switching

ripple component extraction circuit is designed to compensate for voltage ripple, activity within those converters. Since ripple originates from a deterministic

which is a voltage disturbance that results in undesirable AC voltage signals being switching behavior, ripple components of power supplies are themselves

. . : : : deterministic and tend to exhibit periodic behavior at the same frequency as the
superimposed onto the DC power supply voltage signal. Ripple is consistently = . - S
- - - oscillating signal controlling the DC-DC converter. Noise, on the other hand, is a
introduced by the normal operation of the DC-DC converter in the power supply
random phenomenon and can originate from many different sources, including the
system. Hayafuji uses a high-pass filter to extract only the ripple component that is
random thermal motion of charge carriers within wires and components attached to
on the power supply voltage. If the power supply voltage experiences fluctuations

these wires. Regardless of differences in their origination, ripple and noise are both

other than the ripple, the solution of Hayafuji will not work. For example, voltage

IPR2023-00771, EX1015, 1260.

change in pixel brightness over time. The high-pass filter of Hayafuji compensates
only for the ripple that is consistently and predictably superimposed onto the power

supply voltage by the DC-DC converter.

IPR2023-00771, POR, 42-43. IPR2023-00771, EX2011, ﬂ131- Patent Owner's Demonstrative Exhibit — Not Evidence IPR2023-00771, RepIY1 17. 42



The '521 Patent

Kim does not disclose or render obvious generating a video drive signal

Kim’s pixel circuit is not a “video driver”

v v v V¥V

Hayafuji addresses only voltage ripple

» Hayafuji does not disclose a video drive signal referenced to the PPS voltage
» Hayafuji does not disclose the current drive voltage being independent of the PPS voltage

» Hayafuji does not disclose claim 2
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Claim 1 Requires the Current Drive Voltage To Be

Independent of the Positive Power Supply Voltage

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising;:
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

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 pro-
viding a drive current to the at least one OLED pixel
clement, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.
44
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Petitioner’s Position

Petitioner argues that Hayafuji satisfies this limitation

because Voltage ripple Vri is removed from the
current drive voltage Vs.

Petition

Petitioner’s Dr. Kattamis

As explained above, this limitation means that the drive voltage is
independent of variations in the power supply voltage, so that such noise or DC drifts

do not propagate to the LED drive current. See § V1. Hayafuji achieves this. Hayafuji

Thus, a POSA would understand Va is composed of DC power Vet Vii.
Ex.[1002], 99190-201. The impact of Havafui's voltage addition circuit therefore 1s
to generate output voltage Vpae=Vaarat V. The resulting current drive voltage is
therefore: Vgs=VactVri—Vaaa—Vri, which simplifies to Vge=Vac—Vdata, removing the
variations (Vi) in power supply voltage from the current drive voltage. Ex.[1002],

M190-201; Ex.[1006], 990053-0054. Thus, Havafuji's current drive voltage

satisfies this limitation. Ex.[1002], 19190-201.

200. A POSA would have quickly recognized that because Hayafuji’s (1)
drain current I4 is based on the gate-to-source voltage Vg as discussed above, (2)
gate-to-source voltage Vg is the difference between gate voltage Vgae and drive
voltage V,, and (3) gate voltage Vg and drive voltage V, both include the ripple
component V;; which is thus cancelled out in gate-to-source voltage Vi, that
therefore, Hayafuji’s drain current I4 is “independent of” drive voltage V, (i.e., drain
current Ig is “independent of” ripple component V). Thus, a POSA would have
recognized that Hayafuji discloses the drive current (drain current I4) being...
independent of (unaffected by ripple component Vi) the positive power supply

voltage (drive voltage V,).

IPR2023-00771, Pet., 58-60

IPR2023-00771, EX1002, 1200.

Patent Owner’'s Demonstrative Exhibit — Not Evidence

45



The Institution Decision Observed That Petitioner’s

Arguments Are Inconsistent

The Board observed that Petitioner’s contention that Vgate is referenced to the positive power supply voltage is
inconsistent with Petitioner’s contention that Vgs is independent of the positive power supply voltage.

Institution Decision

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 of the Va (Va= Vpc+ Vri). Asaresult, 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 1s independent of the positive power supply (Vgs = Vpc — Vdata).

IPR2023-00771, ID, 48.
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Hayafuji Does Not Disclose the Current Drive Voltage

Being Independent of the PPS Voltage

Petitioner admits that the V. portion of the positive power supply voltage Va is included in the
current drive voltage.

Patent Owner’s Mr. Credelle Petition
139. First, Petitioner’s own admission confirms that the drive current is not Thus, a POSA would understand V. is composed of DC power Vac+Vii.
independent of the power supply voltage because the main component of the Ex.[1002], 99190-201. The impact of Hayafui’s voltage addition circuit therefore is

positive power supply voltage (1.e., Vac) 1s part of Petitioner’s admitted equation to generate output voltage Veae=Vaaa+Vii. The resulting current drive voltage is

for th t dri Itage. Pet., 59. : . : :
OF the Ciifrent drive votiage. Tt therefore: Vgs=VactVii—Vaata—Vri, which simplifies to Vg=Vac—Vdata, removing the

IPR2023-00771, EX2011, {139.

variations (Vyi) in power supply voltage from the current drive voltage. Ex.[1002],

IPR2023-00771, Pet., 59.

IPR2023-00771, POR, 46-47.
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Hayafuji Does Not Disclose the Current Drive Voltage

Being Independent of the PPS Voltage

Petitioner admits that Hayafuji removes only predictable voltage ripple — not noise or drift —
from the current drive voltage.

Patent Owner’s Mr. Credelle Petition

140. Second, this argument ignores the undesirable voltage drift that each

Thus, a POSA would understand Va is composed of DC power VactVii.

embodiment of the *521 patent removes from the current drive voltage. Pet., 59;

Ex.[1002], 99190-201. The impact of Hayafui’s voltage addition circuit therefore is
EX1001, 5:18-23, 6:33-37, 7:46-51. The limited teachings of Hayafuji relate to

removing only the ripple component of the power supply voltage introduced by a to generate output voltage Vgate=VaaatVri. The resulting current drive voltage is
DC-DC converter, which is distinct from voltage drift and noise addressed by the therefore: Vgs=VdactVri—Vdata—Vri, which simplifies to Vgs=Vac—Vdata, removing the

RN F' %1006, [0022]; EX1001, 1:40-55, 2:38-42, 2:67-3:4, variations (Vi) in power supply voltage from the current drive voltage. Ex.[1002],

5:18-23, 6:33-37, 7:46-51. Thus, a more accurate formulation of Hayafuji’s power
— P : : . IPR2023-00771, Pet., 59.
supply voltage than provided in the Petition is: Va = Vpc + Vri + Vdrift + Vnoise.
Using this formulation of Va, we can see that the Hayafuji’s current drive voltage

includes both Vdrift and Vnoise, as well as the DC power component:

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

= Vg + Vdrift + Vnoise — Vdata.

IPR2023-00771, EX2011, q[140.
IPR2023-00771, POR, 47.
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The '521 Patent

Kim does not disclose or render obvious generating a video drive signal

Kim’s pixel circuit is not a “video driver”

v v v V¥V

Hayafuji addresses only voltage ripple

» Hayafuji does not disclose a video drive signal referenced to the PPS voltage
» Hayafuji does not disclose the current drive voltage being independent of the PPS voltage

» Hayafuji does not disclose claim 2
» Steer’s alleged video drive signal is a function of the feedback current

» Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Claim 2 Requires the VDS To Be Indicative of the Sum of or

Difference Between the PPS Voltage and the Video Signal

2. The AMOI ED display system of claim 1, wherein the
video drive signhal 1s indicative of the sum of or the differ-
ence between the positive power supply voltage and the
video signal and the current drive voltage is indicative of the
difference between the positive power supply voltage and
the video drive signal.

IPR2023-00771, EX1001, Claim 2.

Patent Owner’'s Demonstrative Exhibit — Not Evidence 50



Petitioner’s Position

Petitioner argues that Hayafuji satisfies this limitation Petitioner’s Dr. Kattamis

because the ripple component Vri can allegedly be

re-written as Va - V..
Petition

Thus, a POSA would recognize that Hayafuji teaches: (1) that the drive
voltage V, is the sum of a constant DC output voltage component (herein “Vy.
(constant)”) of the drive voltage V, and the extracted ripple component Vyi; (2) that
the gate voltage Vgate is the sum of the data voltage Vaam and the extracted ripple
component V4, and consequently, (3) that the gate voltage Vgare 1s indicative of the
sum of or the difference between the drive voltage V. and the data voltage Vata:

(1) Vi=VactVy
(2) Vaate=Vaatat Vi

(3) Vgate=VdatatVa— Ve (constant)

As equation (3) above shows, the drive voltage contains a DC voltage offset,
but varies directly with the term (VaatatVa) and is therefore “indicative” of that

term, as the claim recites. Ex.[1002], 99202-209.

IPR2023-00771, Pet., 61-63.

205. Thus Hayafuji discloses that that (1) the drive voltage V, is the sum of
a constant DC output voltage component (herein “Vy. (constant)”) of the drive
voltage V, and the extracted ripple component Vy; (2) that the gate voltage Vga 1S
the sum of the data voltage Vuua and the extracted ripple component Vy; and
consequently, (3) that the gate voltage Vg 1s indicative of the sum of or the

difference between the drive voltage V, and the data voltage V gata:

Va = Vdc + Vri (1)
Vgate = Vaata + Vi (2)
Vyate = Vaata + Va — Vg (constant) (3)

IPR2023-00771, EX1002, 1205.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Hayafuji Does Not Disclose a VDS Indicative of the Sum of or

Difference Between the PPS Voltage and the Video Signal

In Hayafuji, only the ripple component Vri, not the positive power supply voltage Va, is added to
the video signal.

Patent Owner’s Mr. Credelle

145. As set forth above, the Petition admits that the power supply voltage

Va can be expressed as a DC voltage component Vpe and a npple component Vri.
Pet., 59. In Hayatuji, the alleged video drive signal Vgate is the output of the
addition circuit, which calculates the sum of the video signal and the ripple
component Vri: Vgate = Vdata + Vri. EX1006, FIG. 6, [0049]. The DC voltage
component Vpc is filtered out of the signal that is provided to Hayafuji’s addition
circuit. EX1000, FIG. 6, §[0049]. Thus, the power supply voltage Va is not
summed with the video signal, and the video drive signal is #ot indicative of either
the sum of or the difference between the positive power supply voltage (Va) and

the video signal.

IPR2023-00771, EX2011, {145.

IPR2023-00771, POR, 49.
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Hayafuji Does Not Disclose a VDS Indicative of the Sum of or

Difference Between the PPS Voltage and the Video Signal

In Hayafuji, only the ripple component Vri, not the positive power supply voltage Va, is added to
the video signal.

FIG.6 Power supply
voltage (Va)

[0049] Accordingly, in the voltage addition circuit 15, Xa
treating the data voltage Vdata as a base, the ripple com- :
ponent Vri extracted by the ripple component extraction RIPPLE COMPONENT e e e } - - -

. . . EXTRACTION CIRCUIT je g 14 | I
circuit 14 is added to the base. The output thereol as Vgate : I
1s supplied to a scan selection transistor Trl represented by Ripple —| v I Cs == Vﬂj/' :‘_ piiel ciretilt
reference character SW1, and the Vgate is supplied to the Compenerbiv) " vomae | v gate L E T !
gate of a light emission drive transistor Tr2 by the turning on | crrcurr Csni | f :
of the transistor Tr1 during the addressing time and is written Video Signal ls T 1 . =
in a capacitor Cs. praat e .4

Vidals 15Alleged Video 14
IPR2023-00771, EX10086, 149. Drive Signal (Veate)

IPR2023-00771, EX1006, FIG. 6.

IPR2023-00771, POR, 49.
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v v v v v V¥V

The '521 Patent

Kim does not disclose or render obvious generating a video drive signal
Kim’s pixel circuit is not a “video driver”

Hayafuji addresses only voltage ripple

Steer’s alleged video drive signal is a function of the feedback current

Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Claim 1 Requires a Video Driver To Generate a Video Drive

Signal Referenced To the Positive Power Supply Voltage

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Petitioner’s Position

Petitioner incorrectly argues that the output of

comparator 50 (node 6) is the claimed video drive
signal and is referenced to the positive power supply

voltage.
Petition

Petitioner’s Dr. Kattamis

Additionally, a POSA would recognize that the output of comparator section
50, which is a comparison between “the voltage at node 43 with an input voltage at
mput 52 representing the desired current” corresponds to the claimed video drive
signal indicative of the video signal and referenced to a positive power supply

voltage of the AMOLED display panel. In particular, voltage on node 43

power supply voltage of the AMOLED display panel). The output of the comparator
50 is column conductor 6 (or node 6) which has a transmission gate 40 connected in
series with the conductor line 6. Ex.[1008], 9:1-2. The resulting output on node 6
(V) (the claimed video drive signal) in Steer is shown below in equation (2), which
shows the output of the comparison between Va3 and Vs, that the video drive signal
includes video signal (input(t)) subtracted from VsuppLy.

Steer (2): Ve=VsuppLy+R*I=inpui(1)

I Addmonally, a POSA would have recognized that the owtput of
comparator section 50, which is a eomparisen between “the voltage at node 43 with
an input voltage at input 52 representing 1he desired current”™ corresponds 1w the
claimed video drive signal indicative of the video signal and referenced to a positive

power supply voltage of the AMOLED display panel. In particular, voltage on node

43 corresponds o Vayppe vy added to B multiplied by [, where B s the resistance of

resistor 46 and [ s the cwrent Qowing. See Ex. [1008], Steer at 9:10-14; Steer’s
MNode 43 voltage is thus represented as:
Steer (1) Wiy = Vyppuy + R # |

251, Therefore, a POSA would have recognized that voltage at node 43 1=
Vappry with a offser, and therefore, a comparison belwesn vollage al node 43 (Vy3)
and input voltage at mput 52 via the operational amplifier would result in a signal
indicative of voltage at input 52 (Vs or input(t)) (1.e., the claimed video signal) and
referenced to Voemy (e, the claimed positive power supply voltage of the
AMOLED display panel). The resulting output on node 6 (V) (the claimed video
drive signal) in Steer is shown below in equation (2), which shows that the VGS
includes video signal {(input(t)) subtracted fromm Ve pery

Steer (2 Vg = Vopppry + R+ 1 = input(t)

IPR2023-00771, Pet., 85-86.

Patent Owner’'s Demonstrative Exhibit — Not Evidence

IPR2023-00771, EX1002, 11280-281.
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Steer’s Video Drive Signal Is a Function of the Feedback

Current and Thus Not Referenced To the PPS Voltage

Steer’s alleged video driver is a feedback system that uses the current supplied to the pixel
during the programming phase.

Patent Owner’s Mr. Credelle Steer

Alleged Video Signal 5(2 I 3 Circuit

/ R4 l 40
(
—1—VsuPpLY [
Power Supply 42~ R3 il
1
|
I

161. Steer teaches a feedback circuit, illustrated by Figure 4, that is

interposed between the current-measurement supply line 34 and data line 6. Voltage ; \:_D“E E |
R1 :
IPR2023-00771, EX2011, 161. C“”ecgtn‘;‘;jtz':age — ﬂJ R2 :
36 GND :6\0 i‘)
P e
| T1iL
Curren t Measuremen t MJIJ G»LZ__I*MJ Alleged Video
Supply Line \ Drive Signal
Fig.4

IPR2023-00771, EX1008, FIG. 4 (annotated).
IPR2023-00771, POR, 59.
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Steer’s Video Drive Signal Is a Function of the Feedback

Current and Thus Not Referenced To the PPS Voltage

Steer’s alleged video driver is a feedback system that uses the current supplied to the pixel
during the programming phase.

Patent Owner’s Mr. Credelle Steer

A feedback system is provided between the current-measurement

162. Steer teaches that the circuit has two phases of operation, depending supply line 34 and the control line 6. The voitage on the control line & s

controlled in closed loop manner to achieve the desired current through the

on whether there is a pulse on the scan line or not. The feedback system is used display element 2. The control voltage can then be used for subsequent

during the pixel circuit programming phase, when an ON pulse is provided on the driving of the display element of the pixel during the remainder of the frame

eriod.
scan line and the pixel does not emit light. EX1008, 8:29-32; 9:30-10:1. A current P

The feedback system is provided in a column driver of the display

IPR2023-00771, EX2011, 162 _ _ :
device, and Figure 4 shows one example of possible feedback sysiem to be

provided in the column driver.
The current-measurement supply line 34 supplies current to the pixel
during the pixel programming stage, which is when the feedback system is

used. During this stage, the current being drawn is effectively measured by

IPR2023-00771, EX1008, 8:21-32.

IPR2023-00771, POR, 60-62.
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Steer’s Video Drive Signal Is a Function of the Feedback

Current and Thus Not Referenced To the PPS Voltage

Steer expressly states that the alleged video drive signal is a comparison of the video signal
and feedback current. Therefore, it is not referenced to the positive power supply voltage.

Patent Owner’s Mr. Credelle Steer
supply line 26. The voltage at node 43 differs from this supply voltage by a

and Rus*1. Therefore, unlike in the *521 patent, where the video drive signal is

value R x I, where R is the resistance of the feedback resistor 46 and | is the

iti ly vol i he all . ; :
calculated as an offset of the positive power supply voltage, in Steer the alleged current flowing. Thus, the output voltage is a function of the current drawn

video drive signal calculation includes the value of the reference current in the from the current-measurement supply line.

feedback system: Vs = Vsuppry + Rag*I — inpui(t). Furthermore, Steer expressly A comparator section 50 compares the voltage at node 43 with an input

. , , _ voltage at input 52 representing the desired current. These sections 42, 50
describes comparator 50 as comparing the value of the alleged video signal Vs>

effectively provide measurement of the current drawn and comparison with the
with the measured feedback current, not with VsuppLy:

desired current. The amplified output of the comparator section 50 is provided

A Comparator section 50 compares the voltage at node 43 with an
input voltage at input 52 representing the desired current. These IPR2023-00771, EX1008, 9:10-17.
sections 42, 50 effectively provide measurement of the current
drawn and comparison with the desired current [52].

EX1008, 9:14-17 (emphasis added). Thus, “the output voltage is a function of the

current drawn from the current-measurement supply line,” EX1008, 9:12-13, and

the alleged video drive signal is not referenced to the power supply voltage.

IPR2023-00771, EX2011, q[167.
|PR2023'00771, POR, 63'647 72. Patent Owner’'s Demonstrative Exhibit — Not Evidence 59



Steer’s Video Drive Signal Is a Function of the Feedback

Current and Thus Not Referenced To the PPS Voltage

Contrary to Petitioner’s arguments, the feedback current does flow when the alleged video
drive signal is programming the pixel circuit.

Patent Owner’s Mr. Credelle Steer

168. The Petition argues that, during certain instances of the programming This method uses current feedback during pixel programming but

nevertheless implements voltage-programmed pixel driving. The method

phase, no current flows to the feedback circuit and, therefore, the value of Vs is - . . ' . — .
provides per-pixel compensation of the drive transistor characteristics, whilst

momentarily equal to Vsuppry. Pet., 100; EX1002, 99315-317. This is irrelevant, enabling the feedback control circuitry to be outside the array of pixels.

however, because there can be no dispute that the current does flow to the feedback IPR2023-00771, EX1008, 7:6-9.
circuit when the alleged video drive signal is programming the pixel circuit. The
entire purpose of Steer’s teaching is to “use[] current feedback during pixel
programming” in order to provide “per-pixel compensation of the drive transistor
characteristics.” EX 1008, 7:6-9. If no current is flowing into the feedback circuit

during the programming phase, then the feedback circuit provides no compensation

to alleged video drive signal Ve and serves no purpose.

IPR2023-00771, EX2011, §]168.
IPR2023-00771, POR, 64-65.
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Steer’s Video Drive Signal Is a Function of the Feedback

Current and Thus Not Referenced To the PPS Voltage

Steer attempts to solve a different problem. Steer’s current feedback system is expressly
intended to address per-pixel non-uniformities, not positive power supply voltage variations.

Patent Owner’s Mr. Credelle

EX1008, 5:16-20. Thus, Steer does not seek to mitigate power supply voltage
variations by referencing the alleged video drive signal to the positive power
supply voltage. Instead, Steer’s feedback system is designed to measure a feedback

current to compensate for differences in transistor characteristics between the

various pixel circuits. EX1008, 7:6-9, 7:29-32.

Steer

The invention provides 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.

IPR2023-00771, EX2011, §[170.

IPR2023-00771, POR, 65.

Patent Owner’'s Demonstrative Exhibit — Not Evidence

IPR2023-00771, EX1008, 7:29-32.
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The '521 Patent

Kim does not disclose or render obvious generating a video drive signal
Kim’s pixel circuit is not a “video driver”

Hayafuji addresses only voltage ripple

Steer’s alleged video drive signal is a function of the feedback current

Steer’s alleged video drive signal is amplified with non-unity gain

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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Claim 1 Requires a Video Driver To Generate a Video Drive

Signal Referenced To the Positive Power Supply Voltage

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising:
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

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 pro-
viding a drive current to the at least one OLED pixel
element, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.
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Petitioner’s Position

Petitioner argues that the output of comparator 50
(node 6) is the claimed video drive signal and is
referenced to the positive power supply voltage.

Petition

Petitioner’s Dr. Kattamis

Additionally, a POSA would recognize that the output of comparator section
50, which is a comparison between “the voltage at node 43 with an input voltage at
mput 52 representing the desired current” corresponds to the claimed video drive
signal indicative of the video signal and referenced to a positive power supply

voltage of the AMOLED display panel. In particular, voltage on node 43

power supply voltage of the AMOLED display panel). The output of the comparator
50 is column conductor 6 (or node 6) which has a transmission gate 40 connected in
series with the conductor line 6. Ex.[1008], 9:1-2. The resulting output on node 6
(V) (the claimed video drive signal) in Steer is shown below in equation (2), which
shows the output of the comparison between V43 and Vs, that the video drive signal
includes video signal (input(t)) subtracted from VsuppLy.

Steer (2): Ve=VsuppLy+R*I=inpui(1)

I Addmonally, a POSA would have recognized that the owtput of
comparator section 50, which is a eomparisen between “the voltage at node 43 with
an input voltage at input 52 representing 1he desired current”™ corresponds 1w the
claimed video drive signal indicative of the video signal and referenced to a positive

power supply voltage of the AMOLED display panel. In particular, voltage on node

43 corresponds o Vayppe vy added to B multiplied by [, where B s the resistance of

resistor 46 and [ s the cwrent Qowing. See Ex. [1008], Steer at 9:10-14; Steer’s
MNode 43 voltage is thus represented as:
Steer (1) Wiy = Vyppuy + R # |

251, Therefore, a POSA would have recognized that voltage at node 43 1=
Vappry with a offser, and therefore, a comparison belwesn vollage al node 43 (Vy3)
and input voltage at mput 52 via the operational amplifier would result in a signal
indicative of voltage at input 52 (Vs or input(t)) (1.e., the claimed video signal) and
referenced to Voemy (e, the claimed positive power supply voltage of the
AMOLED display panel). The resulting output on node 6 (V) (the claimed video
drive signal) in Steer is shown below in equation (2), which shows that the VGS
includes video signal {(input(t)) subtracted fromm Ve pery

Steer (2 Vg = Vopppry + R+ 1 = input(t)

IPR2023-00771, Pet. 85-86.

Patent Owner’'s Demonstrative Exhibit — Not Evidence
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The Board Acknowledged That the Influence of Resistors in

Steer’s Comparator 50 Raises Factual Issues

The Institution Decision acknowledged that Patent Owner’s contention that the value of resistors causes the

alleged video drive signal to be multiplied by R4/R3 has merit.

Institution Decision

Patent Owner argues that “the value of Vs also depends on the values
of resistors R3and R4 . . . which Petitionerignored.” /d. at 61 (citing
Ex. 2001 9 133). Patent Owner, therefore, argues the equation for Vs is as
follows:
V6= (Va3 —Vs2) * R4/R3
=[VsuppLy + R46*] — V52] * R4/R3
Id. According to Patent Owner, Vs is not “referenced to the positive power

supply voltage” because “the entire equation is multiplied by R4/R3 . . .,

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.

IPR2023-00771, ID, 58-59.

Patent Owner’'s Demonstrative Exhibit — Not Evidence

65



Steer’s Alleged Video Drive Signal Is Amplified, Thus Not

Referenced To the Positive Power Supply Voltage

Petitioner’s arguments improperly ignore that the video drive signal is multiplied by R4/R3.

Patent Owner’s Mr. Credelle

173, Petitioner’s argument that Ve is referenced to the power supply
50 Comparator
voltage Vsuppry is incorrect because the value of Vi also depends on the values of Alleged Video Signal ( ! ) Circuit
resistors Rs and Ry, labeled in the figure above (as well as depending on R and —
4 SUPPLY R3
- . L. . . Power Supply
the feedback current as discussed above), which Petitioner 1gnored. According to Voltage -
44
Steer, comparator 50 amplifies the signal, which requires resistors R3 and R4 to R1
Current-to-voltage |
have different values. EX1008, 9:17-18 (“The amplified output of the comparator SHER T
46
section 50 is provided to the column conductor through the gate 40.”). Thus, Vs is
multiplied by R4/R3: where R is not equal to R4: ‘
Vo= (Vaz — Vs2)*Ra/Rs J .
Current Measurement Alleged Video
Supply Li \ Drive Signal
= [Vsuerry + Ras®[ — Vs2]*Ra/Rs oo : T
Fig.4
174. The alleged video drive signal Vi of Steer is not “referenced to the IPR2023-00771, EX1008, FIG. 4 (annotated).
positive power supply voltage” because the entire equation is multiplied by R4/R3
as shown above, resulting in a value for Vs that is not an offset from Vsuppry.
IPR2023-00771, POR, 65-67. IPR2023-00771, EX2011, q[{[173-174.
66
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Steer’s Alleged Video Drive Signal Is Amplified, Thus Not

Referenced To the Positive Power Supply Voltage

Contrary to Petitioner’s arguments, Steer states that the feedback system provides
amplification, thus R3 and R4 are not equal.

Steer

Processing the current may comprise converting the current into a

Patent Owner’s Mr. Credelle

173. Petitioner’s argument that Vi 1s referenced to the power supply

voltage, and comparing the voltage with an input voltage representing the
voltage VsurpLy is incorrect because the value of Vs also depends on the values of desired current to produce an amplified differential output. Current is
IPR2023-00771, EX1008, 7:10-13.

resistors Ra and Ra, labeled in the figure above (as well as depending on R and

. _ ‘ . , . A comparator section 50 compares the voltage at node 43 with an input
the feedback current as discussed above), which Petitioner ignored. According to ‘ _ - .
voltage at input 52 representing the desired current. These sections 42, 50

Steer, comparator 50 amplifies the signal, which requires resistors R3 and R4 to effectively provide measurement of the current drawn and comparison with the
have different values. EX1008, 9:17-18 (“The amplified output of the comparator desired current. The amplified output of the comparator section 50 is provided
to the column conductor through the gate 40. The comparator section 50 thus

section 50 is provided to the column conductor through the gate 40.7). Thus, Vi 1s _ -
also acts as the driver for providing the column conductor voltage.

multiphied by R4/R3 where Rs 1s not equal to Ra: IPR2023-00771, EX1008, 9:13-19.

IPR2023-00771, EX2011, Y1173. The comparator section 50 may include an integrating amplifier at its
output (not shown in Figure 4). This can further improve the stability of the
feedback loop and permit a lower gain to be employed in the amplifier of the
comparator, and provide better threshold compensation in practical

implementations.

IPR2023-00771, EX1008, 9:20-24.
IPR2023-00771, POR, 66, 72. 67
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Claim 1 Requires the Current Drive Voltage To Be

Independent of the Positive Power Supply Voltage

1. An active matrix organic light emitting diode
(AMOLED) display system comprising an AMOLED dis-
play panel receiving a video signal to be displayed on the
AMOLED display panel, the AMOLED display panel com-
prising a plurality of organic light emitting diode (OLED)
pixel elements, the AMOLED display system comprising;:
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

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 pro-
viding a drive current to the at least one OLED pixel
clement, the drive current being proportional to a
current drive voltage being indicative of the video
signal and independent of the positive power supply
voltage.

IPR2023-00771, EX1001, Claim 1.
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Petitioner’s Position

Petitioner argues that because the positive power supply voltage Vg pp y drops out of the equation for the
current drive voltage (Vgs), the current drive voltage is independent of the positive power supply voltage.

Petition

Petitioner’s Dr. Kattamis

Moreover, as explained for Gr.5,CL[1-A], the video drive signal applied to
the gate of drive transistor 22 is generated by “comparator section 50 (i.e., the
claimed video driver) via a comparison between the voltage on input 52 (i.e., the
claimed video signal) and a voltage at node 43 that’s dependent on VsuppLy (Which
is also the voltage on line 26) (i.e., the claimed positive power supply voltage).
Accordingly, a POSA would understand that generating the video drive signal using
the positive power supply voltage and then applying the video drive signal as a gate
voltage to drive transistor 22 relative to the positive power supply voltage to generate
the drive current renders the current drive voltage independent of the positive power
supply voltage as claimed. Ex.[1002], 19293-297. That is, a change in voltage of
VsuppLy will be recognized both at node 43 and at line 26, and therefore, the current

drive voltage will be independent of the PPS.

295. A mathematical representation of the voltages at each node shows that
the Vsuppry does not appear in the gate to source voltage over the drive transistor 22
and therefore is independent of Vsuppry for at least the same reasons as described in

the ‘521 Patent. As discussed with reference to Limitation [1-A], Vsuppry is the

296. Substituting equations (1)-(3) into equation (4) yields the updated
equation (4A).
Vis = Vsyppry + R * I — video signal (t) — Vsyppry (4A)
297. Since the first Vsuppry will be eliminated in equation (4A) via
subtraction of the second Vsuppry, the gate-to-source voltage Vgs on the drive
transistor 22 (i.e., the claimed current drive voltage) is independent of the positive

power supply voltage.

IPR2023-00771, Pet. 91.

IPR2023-00771, EX1002, §[1[295-297.
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The Board Acknowledged That the Influence of Resistors in

Steer’s Comparator 50 Raises Factual Issues

The Institution Decision acknowledged that Patent Owner’s contentions with respect to Vsupply not dropping
out of the current drive voltage equation have merit.

Institution Decision

Patent Owner argues that “the amplification introduced by the Id. at 64 (citing Ex. 2001 9 143). Patent Owner, therefore, contends that
feedback system onto alleged video drive signal Vs prevents VsuppeLy from multiplier R4/R3 prevents VsueprLy from dropping out of the equation, and
dropping out of the current drive voltage equation.” Prelim. Resp. 62. therefore, Steer does not disclose a drive current independent of the positive

power supply voltage. /d.

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.

IPR2023-00771, 1D, 61-62.
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Steer’s Current Drive Voltage Is Not Independent of the

Positive Power Supply Voltage

Because the video drive signal is amplified, the positive power supply voltage Vg pp y does not
drop out of the equation for Vg

Patent Owner’s Mr. Credelle

184. Using the correct equation for Ve results in the following equation for

183. However, Petitioner’s argument is incorrect because the amplification
the gate-source voltage Vgs on drive transistor 22:
introduced onto alleged video drive signal Vs prevents Vsuppry from cancelling out

) . . ) . Vgs = V-V
of the current drive voltage equation. As discussed in Section XI.B, supra, the

. . . = + o * _
equation describing the voltage of the signal generated by the video driver is [Vsverey + Rag™T = input()*Ra/Rs = Vsurery

multiplied by R4/R3: = VsuppLY*R4/R3 + Ras*I*¥R4/R3 — input(t)*R4/R3 - VsuppLy
V6= (Va3 — V52)*R4/R3 = VsurpLy(R4/R3 — 1) +R46*I*R4/R3 — input(t)*R4/R3
= [VsuprLy + Ras*I — V52]*R4/R3 IPR2023-00771, EX2011, [184.

IPR2023-00771, EX2011, [183. - - -
185. Using the correct equation for the current drive voltage rather than the

Petition’s equation (4B), it is apparent that the multiplier R4/R3 prevents Vsuppry

from dropping out. Therefore, Steer does not disclose a drive current independent

of the positive power supply voltage.

IPR2023-00771, EX2011, q[185.

IPR2023-00771, POR, 69-70. 71
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Thank You
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