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Instituted Grounds

2

IPR2023-00771
Claims Challenged Basis Applied References

1, 2, 7 35 U.S.C. § 102 Kim

1, 2, 7 35 U.S.C. § 103 Kim

1, 2 35 U.S.C. § 102 Hayafuji

1, 2, 3, 5 35 U.S.C. § 103 Hayafuji

1, 2, 3, 4 35 U.S.C. § 103 Steer

IPR2023-00771, DI, 11.
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Agenda

3

► 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

4

EX1001, Abstract.

IPR2023-00771, EX1001, Abstract, FIG. 2 
(highlighting added unless otherwise noted).
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The ’521 Patent Addresses the Problem of Undesirable 
Variations in the Positive Power Supply Voltage

5

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

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

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

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

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

6

IPR2023-00771, EX1001, Claim 1. 



Patent Owner’s Demonstrative Exhibit – Not Evidence

Agenda
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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

8

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

9

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶109.

Petition

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.

IPR2023-00771, Pet., 26-27.
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Petitioner’s Position

10

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶112.

IPR2023-00771, Pet., 29.

Petition

Petitioner incorrectly argues that node A4 of Kim’s 
fourth embodiment discloses the claimed video drive 
signal. 
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The Institution Decision Acknowledged That 
Patent Owner’s Arguments Have Merit

11
IPR2023-00771, ID, 28.

Institution Decision

IPR2023-00771, ID, 29.
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Background: Generating a Video Drive Signal

12

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

IPR2023-00771, POR, 13-14.

Patent Owner’s Mr. Credelle
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Background: Generating a Video Drive Signal

13

IPR2023-00771, EX2011, ¶87.

IPR2023-00771, EX2011, ¶87; EX1001, FIG. 2.

IPR2023-00771, POR, 13.

Patent Owner’s Mr. Credelle
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Background: Generating a Video Drive Signal

14

IPR2023-00771, EX2011, ¶88.

IPR2023-00771, EX2011, ¶88; EX2006, FIG. 6.16.

IPR2023-00771, POR, 15-16.

Patent Owner’s Mr. Credelle
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Background: Generating a Video Drive Signal

15

All ’521 patent embodiments include at least one amplifier.

IPR2023-00771, EX2011, ¶¶68, 72, 74; EX1001, FIGS. 2-4.

IPR2023-00771, EX2011, ¶88.

IPR2023-00771, POR, 16; Reply, 2.

Patent Owner’s Mr. Credelle
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The Pixel Circuit of Kim’s Fourth Embodiment Does Not 
Generate the Claimed Video Drive Signal

16

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

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

IPR2023-00771, POR, 16-18.

Patent Owner’s Mr. Credelle
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The Pixel Circuit of Kim’s Fourth Embodiment Does Not 
Generate the Claimed Video Drive Signal

17

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

IPR2023-00771, EX2011, ¶89.

IPR2023-00771, EX2011, ¶89; EX1007, FIG. 10 (annotated).

IPR2023-00771, POR, 16-17.

Patent Owner’s Mr. Credelle
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Agenda
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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
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Claim 1 Requires a Video Driver to Generate a Video Drive 
Signal

19

IPR2023-00771, EX1001, Claim 1. 
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

20

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

IPR2023-00771, EX2011, ¶¶40, 93. IPR2023-00771, EX2011, ¶40; EX2007, 8, FIG. 4.31.

IPR2023-00771, POR, 20-21; Reply, 2.

Patent Owner’s Mr. Credelle
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

21

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

IPR2023-00771, EX2011, ¶90; EX1007, ¶¶46-47.
IPR2023-00771, EX2011, ¶90; EX1007, FIG. 3 (annotated).

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

22

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

IPR2023-00771, EX2011, ¶92.

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

IPR2023-00771, POR, 20-21; Reply, 2.

Patent Owner’s Mr. Credelle Kim
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

23

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

IPR2023-00771, EX2011, ¶92.

IPR2023-00771, POR, 20-21.

Patent Owner’s Mr. Credelle
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

24

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

IPR2023-00771, EX2011, ¶89; EX1007, FIG. 10 (annotated)

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

25

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.

IPR2023-00771, EX2011, ¶89; EX1007, FIG. 10 (annotated).

IPR2023-00771, EX2011, ¶93.
IPR2023-00771, POR, 16-21.

Patent Owner’s Mr. Credelle Kim
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

26

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.

IPR2023-00771, EX1001, 1:6-9.

IPR2023-00771, POR, 22.

Patent Owner’s Mr. Credelle Kim

IPR2023-00771, EX2011, ¶¶94-95.
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

27

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

IPR2023-00771, EX2011, ¶¶96-97. 

IPR2023-00771, EX2007, ¶13.

IPR2023-00771, POR, 23.

Patent Owner’s Mr. Credelle Kim
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

28

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

IPR2023-00771, EX2011, ¶98.

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

IPR2023-00771, EX2011, ¶98.

Patent Owner’s Mr. Credelle

IPR2023-00771, POR, 24-25.
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Agenda
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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
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

30

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

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

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

31

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

IPR2023-00771, EX2011, ¶100.

Patent Owner’s Mr. Credelle

IPR2023-00771, EX2011, ¶100; EX1011, 104, FIG. 4.16.

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

32

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

IPR2023-00771, EX2011, ¶¶101-102.
IPR2023-00771, EX2011, ¶101; EX2010, 952, FIGS. 5-6.IPR2023-00771, POR, 25-27.
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The Pixel Circuit of Kim’s Fourth Embodiment Is Not a 
Video Driver

33

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

IPR2023-00771, EX1007, ¶¶48; EX2011, ¶¶101-102.
IPR2023-00771, POR, 25-27.

Kim
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Agenda
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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

► 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
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Hayafuji Does Not Disclose a Video Drive Signal 
Referenced to the PPS Voltage

35

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

IPR2023-00771, EX2011, ¶126;  EX1006, ¶22.

IPR2023-00771, EX2011, ¶126.

Patent Owner’s Mr. Credelle

IPR2023-00771, POR, 39-40.

Hayafuji
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Agenda
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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

► 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
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Claim 1 Requires a Video Drive Signal That Is Referenced to 
the Positive Power Supply Voltage of the AMOLED Display

37

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

38

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶179, 182

Petition

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.

IPR2023-00771, Pet., 54-55
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Hayafuji Does Not Disclose a Video Drive Signal 
Referenced To the PPS Voltage

39

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

IPR2023-00771, EX2011, ¶125;  EX1006, FIG. 6 (annotated).

IPR2023-00771, EX2011, ¶128.

Patent Owner’s Mr. Credelle

IPR2023-00771, POR, 39-41.
IPR2023-00771, EX1006, ¶49.
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Hayafuji Does Not Disclose a Video Drive Signal 
Referenced To the PPS Voltage

40

Petitioner admits that Va can be broken down into VDC and Vri. VDC is not used in generating 
the alleged video drive signal. 

PetitionPatent Owner’s Mr. Credelle

IPR2023-00771, Pet., 59.

IPR2023-00771, EX2011, ¶129.
IPR2023-00771, POR, 41.
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Hayafuji Does Not Disclose a Video Drive Signal 
Referenced To the PPS Voltage

41

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

’521 Patent

IPR2023-00771, Reply, 2.
IPR2023-00771, EX1001, 6:45-51, 6:61-65, 7:9-16.

IPR2023-00771, EX2011, ¶74; EX1001, FIG. 4 (annotated).
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Hayafuji Does Not Disclose a Video Drive Signal 
Referenced To the PPS Voltage

42

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

IPR2023-00771, EX1015, ¶260.

IPR2023-00771, EX2011, ¶131.IPR2023-00771, POR, 42-43. IPR2023-00771, Reply, 17.
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Agenda
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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

► 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
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Claim 1 Requires the Current Drive Voltage To Be 
Independent of the Positive Power Supply Voltage

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

45

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶200.

Petition

Petitioner argues that Hayafuji satisfies this limitation 
because Voltage ripple Vri is removed from the 
current drive voltage VGS.

IPR2023-00771, Pet., 58-60
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The Institution Decision Observed That Petitioner’s 
Arguments Are Inconsistent

46

IPR2023-00771, ID, 48.

Institution Decision

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.
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Hayafuji Does Not Disclose the Current Drive Voltage 
Being Independent of the PPS Voltage

47

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

IPR2023-00771, EX2011, ¶139.

IPR2023-00771, Pet., 59.

PetitionPatent Owner’s Mr. Credelle

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

48

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

IPR2023-00771, EX2011, ¶140.

IPR2023-00771, Pet., 59.

PetitionPatent Owner’s Mr. Credelle

IPR2023-00771, POR, 47.
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Agenda
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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

► 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
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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

50

IPR2023-00771, EX1001, Claim 2. 
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Petitioner’s Position

51

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶205.

Petition

Petitioner argues that Hayafuji satisfies this limitation 
because the ripple component Vri can allegedly be 
re-written as Va - VDC.

IPR2023-00771, Pet., 61-63.
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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 

52

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

IPR2023-00771, EX2011, ¶145.

Patent Owner’s Mr. Credelle

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 

53

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

IPR2023-00771, EX1006, ¶49.

IPR2023-00771, EX1006, FIG. 6.

IPR2023-00771, POR, 49.
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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 Referenced To the Positive Power Supply Voltage

55

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

56

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶280-281.

Petition

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.

IPR2023-00771, Pet., 85-86.
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Steer’s Video Drive Signal Is a Function of the Feedback 
Current and Thus Not Referenced To the PPS Voltage

57

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

IPR2023-00771, EX1008, FIG. 4 (annotated).
IPR2023-00771, POR, 59.

Patent Owner’s Mr. Credelle Steer

IPR2023-00771, EX2011, ¶161.
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Steer’s Video Drive Signal Is a Function of the Feedback 
Current and Thus Not Referenced To the PPS Voltage

58

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

IPR2023-00771, EX2011, ¶162

IPR2023-00771, POR, 60-62.

Patent Owner’s Mr. Credelle Steer

IPR2023-00771, EX1008, 8:21-32.
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Steer’s Video Drive Signal Is a Function of the Feedback 
Current and Thus Not Referenced To the PPS Voltage

59

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.

IPR2023-00771, EX2011, ¶167.

IPR2023-00771, EX1008, 9:10-17.

Patent Owner’s Mr. Credelle Steer

IPR2023-00771, POR, 63-64, 72.
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Steer’s Video Drive Signal Is a Function of the Feedback 
Current and Thus Not Referenced To the PPS Voltage

60

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

IPR2023-00771, EX2011, ¶168.

IPR2023-00771, EX1008, 7:6-9.

Patent Owner’s Mr. Credelle Steer

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

61

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.

IPR2023-00771, EX2011, ¶170.

IPR2023-00771, EX1008, 7:29-32.

Patent Owner’s Mr. Credelle Steer

IPR2023-00771, POR, 65.
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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 Referenced To the Positive Power Supply Voltage

63

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

64

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶280-281

Petition

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.

IPR2023-00771, Pet. 85-86.



Patent Owner’s Demonstrative Exhibit – Not Evidence

The Board Acknowledged That the Influence of Resistors in 
Steer’s Comparator 50 Raises Factual Issues

65

Institution Decision

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.

IPR2023-00771, ID, 58-59.
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Steer’s Alleged Video Drive Signal Is Amplified, Thus Not 
Referenced To the Positive Power Supply Voltage

66

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

IPR2023-00771, EX1008, FIG. 4 (annotated).

Patent Owner’s Mr. Credelle

IPR2023-00771, EX2011, ¶¶173-174.IPR2023-00771, POR, 65-67.
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Steer’s Alleged Video Drive Signal Is Amplified, Thus Not 
Referenced To the Positive Power Supply Voltage

67

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

Patent Owner’s Mr. Credelle

IPR2023-00771, EX1008, 9:20-24.

IPR2023-00771, EX1008, 7:10-13.

Steer

IPR2023-00771, EX1008, 9:13-19.
IPR2023-00771, EX2011, ¶173.

IPR2023-00771, POR, 66, 72.
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Claim 1 Requires the Current Drive Voltage To Be 
Independent of the Positive Power Supply Voltage

68

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

69

Petitioner’s Dr. Kattamis

IPR2023-00771, EX1002, ¶¶295-297.

Petition

Petitioner argues that because the positive power supply voltage VSUPPLY drops out of the equation for the 
current drive voltage (VGS), the current drive voltage is independent of the positive power supply voltage.

IPR2023-00771, Pet. 91.
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The Board Acknowledged That the Influence of Resistors in 
Steer’s Comparator 50 Raises Factual Issues
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IPR2023-00771, ID, 61-62.

Institution Decision

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



Patent Owner’s Demonstrative Exhibit – Not Evidence

Steer’s Current Drive Voltage Is Not Independent of the 
Positive Power Supply Voltage

71

Because the video drive signal is amplified, the positive power supply voltage VSUPPLY does not 
drop out of the equation for VGS.

Patent Owner’s Mr. Credelle

IPR2023-00771, EX2011, ¶183.

IPR2023-00771, POR, 69-70.

IPR2023-00771, EX2011, ¶184.

IPR2023-00771, EX2011, ¶185.
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Thank You
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