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The challenged ’593 Patent

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 2

 U.S. Patent No. 9,330,593
 Reduces size and 

complexity of scan driver 
circuitry 

 Allows for narrower bezel



The ’593 Patent’s stage circuit

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 3

’593 Patent at 9:12–26’593 Patent Fig. 3



The ’593 Patent’s stage circuit

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 4

’593 Patent Fig. 3

First driver (210) Second driver (220) Outputting unit (230)

• The claimed invention comprises 
a first driver, a second driver, 
and an outputting unit



The ’593 Patent’s first driver

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 5

First driver (210)

First input terminal 
101 (SSP)

Third input terminal 
103 (CLK2)

Second input terminal 
102 (CLK1)

Second node (N2)

’593 Patent at 5:63–67’593 Patent Fig. 3



The ’593 Patent’s second driver

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 6

’593 Patent Fig. 3

Second driver (220)

Second node (N2)

First node ( N1)

Second input terminal 
102 (CLK1)

’593 Patent at 6:22–26



The ’593 Patent’s outputting unit

See PO Response at 50–51 Demonstrative Exhibit – Not Evidence 7

’593 Patent Fig. 3

Outputting unit (230)

Second node (N2)

First node (N1)

Output terminal (104)

’593 Patent at 5:37–41



Overview of challenge

 The petition proposed five grounds of unpatentability:
1. Obviousness of claims 1–8, 14–22, and 25 over Kimura
2. Obviousness of claims 1–6, 8, 14–20, 22 and 25 over Shin and 

Sasaki
3. Obviousness of claims 7 and 21 over Shin, Sasaki, and Jeong
4. Obviousness of claims 1–2 and 15–18 over Tobita
5. Obviousness of claims 7 and 21 over Tobita and Jeong

See Petition at 4–5 Demonstrative Exhibit – Not Evidence 8



Kimura
Claims 1–8, 14–22, and 25

Demonstrative Exhibit – Not Evidence 9



The Petition’s theory

See PO Response at 7–11

 The Petition relied on Kimura Fig. 27C for its obviousness 
arguments, acknowledging that Kimura “does not itself mention” each 
claimed element for Fig. 27C

Demonstrative Exhibit – Not Evidence 10

Petition at 15Kimura Fig. 27C



The Petition’s theory

See PO Response at 12–14

 The Petition sought to apply the timing diagram of Figure 21B to the 
circuit of Figure 27C

Demonstrative Exhibit – Not Evidence 11

Petition at 19

Kimura Fig. 21B



Inconsistencies in the Petition’s theory

See PO Response at 7–11 Demonstrative Exhibit – Not Evidence 12

DI at 25

• Petitioner does not explain why a 
different arrangement of 
components would yield the 
same results



Inconsistencies in the Petition’s theory

See PO Response at 12–14 Demonstrative Exhibit – Not Evidence 13

DI at 26

DI at 26

• Kimura’s description of Fig. 27C 
circuit operation is inconsistent 
with the Figure 21B timing 
diagram



The timing diagram is incompatible with the Figure 27C circuit

See PO Response at 12–14 Demonstrative Exhibit – Not Evidence 14

Kimura Fig. 21B (annotated)

Kimura ¶ [0286]



See PO Surreply at 2–3 Demonstrative Exhibit – Not Evidence 15

Petitioner Reply at 5
Ex. 2063 (Foty Tr.) 37:16–38:3

Petitioner’s Reply theory



Petitioner now argues it relied on only the “input signals” of Figure 
21B

See PO Surreply at 5–8 Demonstrative Exhibit – Not Evidence 16

Pet. Reply at 6 

Ex. 1025 (Foty Reply Dec.) ¶ 37 



Yet Kimura teaches “internal node voltages” used as “input signals”

See PO Surreply at 5–8 Demonstrative Exhibit – Not Evidence 17

Kimura ¶ [0249]



Dr. Foty admitted that in Kimura “internal node voltages” are used 
as “input signals”

See PO Surreply at 6 Demonstrative Exhibit – Not Evidence 18

Ex. 2062 (Foty Tr.) 32:12–20



Petitioner’s contradictory theories for “outputting unit” and “first 
driver” in independent and dependent claims

See PO Response at 16–23 Demonstrative Exhibit – Not Evidence 19

Petitioner’s identification of “outputting unit” for claim 1 Petitioner’s identification of “first driver” for claim 1



Petitioner’s contradictory theories for “outputting unit” and “first 
driver” in independent and dependent claims

See PO Response at 16–23 Demonstrative Exhibit – Not Evidence 20

Petitioner’s identification of different “outputting unit” and 
“first driver” for claim 6

Petitioner’s composite circuit for claim 6 (added elements 
in red)



Petitioner’s contradictory theories for “outputting unit” and “first 
driver” in independent and dependent claims

See PO Response at 16–23 Demonstrative Exhibit – Not Evidence 21

Petitioner’s identification of “outputting unit” for claim 1

Petitioner’s identification of “first driver” for claim 1

Petitioner’s identification of different “outputting unit” and “first driver” for claim 6



Petitioner’s “outputting unit” for claim 6 is not connected to an 
actual output terminal

See PO Response at 16–23 Demonstrative Exhibit – Not Evidence 22

Petition at 31 

Kimura ¶ [0304]

• SOUT is not output to the display

Petition at 29 



Claims 7 and 21 require capacitors not included in Figure 27C

See PO Response at 23–27 Demonstrative Exhibit – Not Evidence 23

Ex. 1003 (Foty) at ¶ 248  



Kimura never describes adding capacitors to Figure 27C

See PO Response at 23–27 Demonstrative Exhibit – Not Evidence 24

Ex. 2059 (Wolfe Dec.) ¶ 74 

Ex. 1003 (Foty) ¶ 259 

Ex. 1003 (Foty) ¶ 260 

Dr. Foty’s theory Dr. Wolfe’s response



Claims 7 and 21 – Petitioner’s rationale for adding capacitors has no 
support beyond conclusory testimony

See PO Response at 23–27 Demonstrative Exhibit – Not Evidence 25

Ex. 1003 (Foty) at ¶ 252  

Cf. DI at 58 (recognizing, for Tobita ground, that 
“Petitioner’s rationale for adding a capacitor to Tobita’s
circuit is based on hypothetical concerns.”) 



A POSITA would not have added capacitors to Figure 27C

See PO Response at 23–27 Demonstrative Exhibit – Not Evidence 26

Ex. 2059 (Wolfe Dec.) ¶ 78



Claims 8 and 22 require arrangement of transistors and “second 
power supply” not found in the Figure 27C circuit

See PO Response at 27–31 Demonstrative Exhibit – Not Evidence 27

Pet. at 35

Pet. at 36



Claims 8 and 22 require arrangement of transistors and “second 
power supply” not found in the Figure 27C circuit

See PO Response at 27–31 Demonstrative Exhibit – Not Evidence 28

Pet. at 35

• No sixth transistor between the first 
node and the second input terminal 
with gate coupled to second node

• No second power supply, let alone 
“second power supply having a 
lower voltage than the first power 
supply”

• No seventh transistor between the 
first node and second power supply 
with gate coupled to second input 
terminal



Petitioner provides no rationale for modifications

See PO Response at 27–31 Demonstrative Exhibit – Not Evidence 29
Ex. 2059 (Wolfe Dec.) ¶ 78 

Dr. Foty’s theory Dr. Wolfe’s response

Ex. 1003 (Foty Dec.) ¶ 271 

Ex. 1003 (Foty Dec.) ¶ 274 



Shin and Sasaki
Claims 1–6, 8, 14–20, 22 and 25

Demonstrative Exhibit – Not Evidence 30



Petition seeks to change Shin’s circuit based on Sasaki to address 
“problem” of  reversal

See PO Response at 31–35 Demonstrative Exhibit – Not Evidence 31

Petitioner’s Modification of Shin (added elements 
from Sasaki in red)
Pet. at 50Shin Fig. 11



Yet Shin’s circuit already addresses potential reversal

See PO Response at 31–35 Demonstrative Exhibit – Not Evidence 32

Shin Fig. 11

Shin ¶ [0107]



Petitioner’s alleged rationale is theoretical at best

See PO Response at 31–35 Demonstrative Exhibit – Not Evidence 33

Decision on Institution at 36



Petitioner misapplies Sasaki’s teachings  

See PO Response at 35–38 Demonstrative Exhibit – Not Evidence 34

Ex. 2059 (Wolfe Dec.) ¶ 97 



Petitioner misapplies Sasaki’s teachings

See PO Response at 35–38 Demonstrative Exhibit – Not Evidence 35

Sasaki Fig. 4 Pet. at 50 (annotated) 

Petitioner’s modification attaches anti-reversal circuit to CLK2 transistor Sasaki’s anti-reversal circuit is connected to VDD transistor



A POSITA would not have made Petitioner’s modification

See PO Response at 35–38 Demonstrative Exhibit – Not Evidence 36

Ex. 2059 (Wolfe Dec.) ¶ 92 



Shin, Sasaki, and Jeong
Claims 7 and 21

Demonstrative Exhibit – Not Evidence 37



Claims 7 and 21 require further modifying the modified Shin circuit

See PO Response at 38–40 Demonstrative Exhibit – Not Evidence 38

Petitioner’s modification of Shin (added elements 
from Sasaki in red)
Pet. at 50

Petitioner’s further modification of Shin 
(additional added element from Jeong in red)
Pet. at 78



Claims 7 and 21 – Petitioner’s rationale for adding capacitor has no 
support beyond conclusory testimony

See PO Response at 38–40 Demonstrative Exhibit – Not Evidence 39

Ex. 1003 (Foty Dec.) ¶ 579 

Cf. DI at 58 (recognizing, for Tobita ground, that 
“Petitioner’s rationale for adding a capacitor to Tobita’s
circuit is based on hypothetical concerns.”) 



A POSITA would not have added a capacitor to Shin

See PO Response at 38–40 Demonstrative Exhibit – Not Evidence 40

Ex. 2059 (Wolfe Dec.) ¶ 105 



Tobita
Claims 1–2 and 15–18

Demonstrative Exhibit – Not Evidence 41



The Petition’s theory: Q18–Q21 bringing N1 to a low level

See PO Response at 43–48

 Petitioner asserted that transistors Q18–Q21 “control the voltage of 
the second node” in accordance with the signals of the first, second, 
and third input terminals by bringing it to a low level

Demonstrative Exhibit – Not Evidence 42

Petition at 84–85 (annotated)



The Petition’s theory: Q18–Q21 bringing N1 to a low level

See PO Response at 43–48 Demonstrative Exhibit – Not Evidence 43

DI at 51 (annotated)



No control of second node in accordance with third input 
terminal under Petition’s theory

See PO Response at 43–48 Demonstrative Exhibit – Not Evidence 44

Tobita Fig. 20 (annotated)

X

second node

third input terminal

Tobita Fig. 9 (annotated)

second input terminal

first input terminal



Dr. Foty admitted no control based on signal of third input 
terminal

See PO Response at 43–48 Demonstrative Exhibit – Not Evidence 45

Foty Tr. 74:8–16Tobita Fig. 20 (annotated)

X



Petitioner’s Reply theory: “other transistors” bringing N1 to a 
high level

See PO Response at 43–48 Demonstrative Exhibit – Not Evidence 46

Reply at 24
Tobita Fig. 20 (annotated)

X



In Tobita, identified first driver does not “control the voltage of 
the second node” 

See PO Response at 43–48; PO Surreply at 18–21 Demonstrative Exhibit – Not Evidence 47

Tobita Fig. 20 (annotated)

• Voltage of first driver is 
provided to N6 and cannot 
be transmitted to alleged 
second node (N1) and gate 
of transistor Q1

Voltage of first driver cannot be 
transmitted through Q18



In commercial device, first driver does “control the voltage of 
the second node”

See PO Response at 43–48; PO Surreply at 18–21 Demonstrative Exhibit – Not Evidence 48

Circuit Diagram, Ex. 2059 (Wolfe) at 144 (annotated) 

• Voltage of first driver is 
transmitted to second node 
(along green line) and gate 
of transistor T5

Voltage of first driver 
transmitted through T8



Prior claim construction dispute centered on whether first 
driver alone must control voltage of second node

See PO Response at 43–48 Demonstrative Exhibit – Not Evidence 49

Ex. 1009 at 22

Ex. 1009 at 23

’593 Patent, Fig. 3



Tobita and Jeong
Claims 7 and 21

Demonstrative Exhibit – Not Evidence 50



Claims 7 and 21 require an additional capacitor not found in Tobita

See PO Response at 49–50 Demonstrative Exhibit – Not Evidence 51

Petitioner’s modification of Tobita (added 
elements in red box)
Pet. at 97



Claims 7 and 21 – Petitioner’s rationale for adding capacitor has no 
support beyond conclusory testimony

See PO Response at 49–50 Demonstrative Exhibit – Not Evidence 52

Ex. 1003 (Foty Dec.) ¶ 711 DI at 58



A POSITA would not have made Petitioner’s modification

See PO Response at 49–50 Demonstrative Exhibit – Not Evidence 53

Ex. 2059 (Wolfe Dec.) ¶ 123 



Objective Evidence of Non-Obviousness

Demonstrative Exhibit – Not Evidence 54



Long-felt need: reduced drive circuit area and narrower bezel

See PO Response at 58–62; PO Surreply at 22–24 Demonstrative Exhibit – Not Evidence 55

Ex. 2050 at 1



’593 Patent stage circuit has been used ubiquitously

See PO Response at 54–56; PO Surreply at 25–27 Demonstrative Exhibit – Not Evidence 56

Galaxy S22 Ultra Circuit Analyzed by Dr. Wolfe  Petitioner does not dispute:
 that any claim element is not met 

by Samsung Display’s AMOLED 
displays, beyond asserting an 
alleged inconsistency in 
discussion of Tobita

 the benefits of narrow bezel

 No evidence that any of the 
alternative stage circuits proposed 
by others have been successfully 
implemented in commercialized 
AMOLED displays for mobile 
devices



Widespread copying of SDC’s patented circuit is clear

See PO Response at 58–62; PO Surreply at 22–24 Demonstrative Exhibit – Not Evidence 57

 Petitioner does not rebut Dr. Wolfe’s 
analysis showing that representative 
display from Mengtor practices the claims 
in the same manner as SDC
Ex. 2059, ¶¶ 139–144; see also PO Response at 62–79

 Nor does Petitioner rebut Dr. Wolfe’s 
testimony that the copied products are so 
similar in physical layout that they can 
only be explained by deliberate copying 
Ex. 2059, ¶¶ 139–144; see Institut Pasteur v. Focarino, 738 
F.3d1337, 1347–48 (Fed. Cir. 2013)



Patent Owner has documented a nexus to the claimed invention

See PO Response at 58–62; PO Surreply at 22–24 Demonstrative Exhibit – Not Evidence 58

POR at 62

Excerpts of claim charts showing nexus for SDC’s patented circuit and for copied circuit to the claimed invention

POR at 75



Petitioner’s only argument against nexus is based on its flawed 
theory of “control”

See PO Response at 43–48; PO Surreply at 18–21 Demonstrative Exhibit – Not Evidence 59

Tobita Fig. 20 (annotated)

• Voltage of first driver is 
provided to N6 and cannot 
be transmitted to alleged 
second node (N1) and gate 
of transistor Q1

Voltage of first driver cannot be 
transmitted through Q18


