
Ex. 2013, p. 1DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung Ex. 1086, p. 1
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Key Arguments

• Hiraishi alone or with Butt is missing a limitation (the “strobe delay 
feature”).

• Hiraishi does not have DQ/DQS skew problems.

GROUNDS 1-3

GROUNDS 4-5

• The Hiraishi-Tokuhiro combination is missing a limitation (the “sampling” 
limitation.

• Petitioner's new “sampling” theory is improper and fails.

• There is no motivation to modify Hiraishi, as proposed, and no reasonable 
chance of success.

Samsung Ex. 1086, p. 2
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 3
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 4DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Strobe Signals Are Used to Synchronize DDR Transmissions

Patent Owner Response at 4-5.
EX2006 (Mangione-Smith), ¶¶19-22

EX2001, 334.

Rising
Edge

Rising
Edge

Rising
Edge

Falling
Edge

Rising Edge

Samsung Ex. 1086, p. 4
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Data Strobe Centering for Read/Write Operations

Patent Owner Response at 5-6.

EX2002 (JESD79-2F), 43

Memory devices receive
centered-aligned write data

Memory devices provide
edge-aligned read data

Samsung Ex. 1086, p. 5
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 6DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Conventional Leveling Techniques Are Insufficient

Patent Owner Response at 10.

EX1001, 2:28-35.

The ‘506 Patent

Samsung Ex. 1086, p. 6
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

One Embodiment of the ’506 Patent’s Novel Approach to 
Synchronizing Data and Data Strobe Signals

Patent Owner Response at 10.

EX1001, 15:21-26.

The ‘506 Patent

Samsung Ex. 1086, p. 7
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The “Strobe Delay Feature” of Claim 1

Patent Owner Response at 22.

EX1001, Claim 1.

‘506 Patent, Claim 1

Samsung Ex. 1086, p. 8
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 9DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 9
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Read/Write Leveling

EX1005, FIG. 13.
Patent Owner Response at 14.

Samsung Ex. 1086, p. 10
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Read/Write Leveling

Petitioner Reply at 2.

Samsung Ex. 1086, p. 11
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Read/Write Leveling

Patent Owner Response at 16.

Patent Owner Sur-Reply at 10.

Hiraishi, FIG. 1Hiraishi, FIG. 3

Samsung Ex. 1086, p. 12
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Read/Write Leveling

Patent Owner Response at 16.

Hiraishi, FIG. 5
Patent Owner Response at 17.Hiraishi, FIG. 2

Patent Owner Response at 18.

Samsung Ex. 1086, p. 13
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s S4 Read Leveling Does Not Delay Received DQS Signals 
Based On Previous Memory Operations (“Strobe Delay Feature”)

Hiraishi, [0147], [0151].

Patent Owner Response at 15, 23, 27.
Patent Owner Sur-Reply at 1.

EX1005 (Hiraishi), FIG. 15 (reproduced from EX1003, ¶281.

Different 
Time A

Caused By
Fly-by Delays 

Samsung Ex. 1086, p. 14
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s S4 Read Leveling Does Not Delay Received DQS Signals 
Based On Previous Memory Operations (“Strobe Delay Feature”)

Hiraishi, FIG. 5

Petition at 36.

Samsung Ex. 1086, p. 15
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wedig’s Testimony about Hiraishi’s Read Leveling

EX2008, 59:4-18.

Patent Owner Response at 23.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 16
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Data Buffer Does Not Delay Received DQS Signals 
Based On Previous Memory Operations (“Strobe Delay Feature”)

Hiraishi, FIG. 5

Petition at 36.
Patent Owner Response at 25-26.

Hiraishi, [0091]

Hiraishi, [0129]

Samsung Ex. 1086, p. 17
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Read Leveling Is Not Related to Strobe Centering

Patent Owner Sur-Reply at 1.

EX1005 (Hiraishi), FIG. 15 (reproduced from EX1003, ¶281.

EX1005 (Hiraishi), [0147].

EX1005 (Hiraishi), [0151].

Measuring and storing Time A to 
adjust activation timing of INBs 

Samsung Ex. 1086, p. 18
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Data Buffer Cannot Delay Received DQS Signals 
Based On Previous Memory Operations (“Strobe Delay Feature”)

Hiraishi, FIG. 5

Patent Owner Response at 29.

Data register control circuit 320 
is not connected to 
Delay Circuit 372

Samsung Ex. 1086, p. 19
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s “adjust[ment] of read timing”

Petitioner Reply at 3-4.

Samsung Ex. 1086, p. 20
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s DQS Re-timing

Patent Owner Response at 45-46.
Patent Owner Sur-reply at 2-3.

EX1005 (Hiraishi), [0130]

Hiraishi, FIG. 11

Samsung Ex. 1086, p. 21
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Re-Timing Does Not Adjust DQ/DQS Alignment 

Hiraishi, FIG. 11

Patent Owner Response at 45-46.
Patent Owner Sur-Reply at 2-3.

DQS/DQ signals are 
edge-aligned 
when they leave 
the memory chip

DQS/DQ signals 
remain edge-aligned 
when they arrive at 
the data buffer

DQS/DQ signals 
continue to be edge-
aligned after re-timing

Samsung Ex. 1086, p. 22
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s Re-Timing Does Not Adjust DQ/DQS Alignment 

Hiraishi, FIG. 11

Patent Owner Response at 45-46.
Patent Owner Sur-Reply at 2-3.

DQS/DQ signals 
remain edge-aligned 
when they arrive at 
the data buffer 
(before re-timing)

DQS/DQ signals 
continue to be edge-
aligned after re-timing

Samsung Ex. 1086, p. 23
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 24
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Proposed Modification of Hiraishi With Butt

Patent Owner Response at 34-35.

“Like the datapaths 114 in Butt, the read leveling circuit 
323 and delay circuit 372 would iteratively test memory 
access using different offsets to a received data strobe 
signal DQS, in order to find the maximum, minimum,
and optimum offsets. The optimum offset would then
be used in later memory read operations; the read
leveling circuit 323 would adjust the base delay of the
delay circuit 372 in the amount of the optimum offset
(e.g., “about 90 degrees”).”
EX1003 (Wedig Declaration), ¶150.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 25
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Hiraishi-Butt Combination Does Not Change Hiraishi’s Circuitry

Patent Owner Response at 37.

EX2008 (Wedig Deposition), 139:9-17.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 26
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Reply: The Proposed Modification of Hiraishi With Butt

Petitioner Reply at 9.

Samsung Ex. 1086, p. 27
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Proposed Modification Requires Much More Than a “Wire”

Patent Owner Response at 32.

EX2008 (Wedig Deposition), 139:20-140:3.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 28
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Missing “Aspects That Cause Butt To Operate”

Petition at 44-45.

Samsung Ex. 1086, p. 29
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 30
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation To Combine – Hiraishi’s DQ and DQS are Edge-Aligned

Patent Owner Response at 26-27
Patent Owner Sur-reply at 2-3.

Hiraishi, FIG. 11, ¶[0129]

DQS/DQ signals are 
edge-aligned 
when they leave 
the memory chip

DQS/DQ signals 
remain edge-aligned 
when they arrive at 
the data buffer

Samsung Ex. 1086, p. 31
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation To Combine – Hiraishi’s DQ and DQS are Edge-Aligned

Patent Owner Response at 26-27
Patent Owner Sur-reply at 2-3.

Hiraishi, FIG. 11

DQS/DQ signals are 
edge-aligned 
when they leave 
the memory chip

DQS/DQ signals 
remain edge-aligned 
when they arrive at 
the data buffer

EX2006 (Mangione-Smith Decl.), ¶80

Samsung Ex. 1086, p. 32
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation To Combine – Hiraishi’s DQ and DQS are Edge-Aligned

Patent Owner Response at 27
Patent Owner Sur-reply at 9.

Hiraishi, FIG. 15

DQS/DQ signals are 
edge-aligned 
when they leave 
the memory chip

DQS/DQ signals 
remain edge-aligned 
when they arrive at 
the data buffer

EX2006 (Mangione-Smith Decl.), ¶81

Samsung Ex. 1086, p. 33
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation To Combine – Hiraishi’s DQ/DQS are Edge-Aligned

Petition at 25, 32.
Patent Owner Sur-reply at 3, 9-10.

Hiraishi, FIG. 1,

Hiraishi, [0057]

Samsung Ex. 1086, p. 34
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi Does Not Suffer From DQ/DQS Skew Problems

EX2006, ¶123 (citing EX1020, p. 164)

Patent Owner Response at 48.
Patent Owner Sur-Reply at 10-11.

EX2006 (Mangione-Smith Decl.), ¶125

Samsung Ex. 1086, p. 35
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi Does Not Suffer From DQ/DQS Skew Problems

“The objects, features and advantages of the 
present invention include providing a 
method for read data strobe centering (data 
eye training) that may … eliminate reliance 
on a system level, pre-silicon, SPICE timing 
analysis on the data valid window.”

EX1029 (Butt) at [0003].

EX1029 (Butt) at [0006].

Patent Owner Sur-Reply at 4.

EX1046 (Mangione-Smith Deposition), 266:5-10

No Flaw Identified in Hiraishi’s Approach 

Butt Proposes an Alternative Approach

Samsung Ex. 1086, p. 36
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DQ/DQS Also Arrive Edge-Aligned In Tokuhiro 

Patent Owner Response at 47-48.

EX1006 (Tokuhiro), FIG. 3, cited at EX2006, ¶120
EX2006, ¶120 cited at Patent Owner Response at 48.

EX1006 (Tokuhiro), 3:1-8, cited at EX2006, ¶120
EX2006, ¶120 cited at Patent Owner Response at 48.

DQ/DQS for
given SDRAM 
arrive at the 
same time

Samsung Ex. 1086, p. 37
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

There Universal Meaning of Read Leveling

EX1054 (Bhakta), 7:13-15
Patent Owner Sur-reply at 12.

Hiraishi

Bhakta

EX1006 (Hiraishi), [0147]
Patent Owner Response at 15, 23.

Samsung Ex. 1086, p. 38
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The DDR3 Standard Does Not Provide for Read Leveling

EX1006 (Tokuhiro), 2:54-59

Patent Owner Response at 20.
Patent Owner Sur-Reply at 11.

EX1020 (JEDEC), p. 42.

Samsung Ex. 1086, p. 39
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DDR3 Describes Only Write leveling Not Read Leveling

Petitioner’s Reply at 16.
Patent Owner Sur-Reply at 11.

EX1020 (JEDEC), p. 51.

EX1020 (JEDEC), p. 50.

Samsung Ex. 1086, p. 40
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Alleged Motivation To Combine Fails

Petition at 47.

Petition

Samsung Ex. 1086, p. 41
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Butt’s Strobe Centering Was For DDR Memory

Patent Owner Response at 41-42.

EX1029 (Butt), [0011]

EX1029 (Butt), [0015]

Samsung Ex. 1086, p. 42
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Tokuhiro Does Not Describe Variable DQS Delay

Petitioner’s Reply at 5.

Samsung Ex. 1086, p. 43
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 44
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro (Ground 4) Does Not Satisfy the “Sampling” Limitation

Petition, 119, 124

Petition

Samsung Ex. 1086, p. 45
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

How The “Sampling” Limitation Is Alleged To be Satisfied In Ground 1

Patent Owner Response at 51. 

Petition, 37

EX2008 (Wedig Deposition), 102:4-7 

Samsung Ex. 1086, p. 46
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro (Ground 4) Does Not Satisfy the “Sampling” Limitation

Petition at 109.
Patent Owner Response at 55. 

Petition at 121

Alleged Delayed 
Read Strobe of 

Ground 4
Alleged Delayed 
Read Strobe of 

Ground 4

Samsung Ex. 1086, p. 47
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 4’s Alleged Delayed Read Strobe Does Not Sample Read Data

Patent Owner Response at 55. 

Petition at 110

Samsung Ex. 1086, p. 48
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 4’s Alleged Delayed Read Strobe Does Not Sample Read Data

Petition at 110. 

EX1003 (Wedig Declaration) at ¶304

304. In this exemplary implementation, Tokuhiro’s read delay 
circuit (DR- 216 1, purple) is added to Hiraishi’s data buffer to 
remove the large fly-by delays, while the existing delay circuit 372 
continues to make fine timing adjustments to the phase of the 
incoming strobe DQS as before to properly latch the incoming data 
DQ. Based on the principles in Tokuhiro, including setting the read 
delays based on delays in a write operation, the added read delay 
circuit DR-1 is configured to delay the read data strobe signal DQS 
(purple, received from selector 332, purple) and to use the 
delayed strobe to clock out data from FIFO (Read) Circuit 302 so 
that the delayed data DQ from the Read FIFO is in sync with the 
delayed strobe….

Robert Wedig
Samsung’s Expert

1

Samsung Ex. 1086, p. 49
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 4’s Alleged Delayed Read Strobe Does Not Sample Read Data

Petition at 110. 

EX1003 (Wedig Declaration) at ¶304

304. In this exemplary implementation, Tokuhiro’s read delay 
circuit (DR- 216 1, purple) is added to Hiraishi’s data buffer to 
remove the large fly-by delays, while the existing delay circuit 372 
continues to make fine timing adjustments to the phase of the 
incoming strobe DQS as before to properly latch the incoming data 
DQ. Based on the principles in Tokuhiro, including setting the read 
delays based on delays in a write operation, the added read delay 
circuit DR-1 is configured to delay the read data strobe signal DQS 
(purple, received from selector 332, purple) and to use the 
delayed strobe to clock out data from FIFO (Read) Circuit 302 so 
that the delayed data DQ from the Read FIFO is in sync with the 
delayed strobe….

Robert Wedig
Samsung’s Expert

1

2

Samsung Ex. 1086, p. 50
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New Theory: Clocking Out Data at the FIFO Output Is the Same 
as Sampling the Read Data Per the Claims

Patent Owner Sur-Reply at 16. 

Samsung Ex. 1086, p. 51
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New “Sampling” Theory

Patent Owner Sur-Reply at 16-17. 

Petitioner’s needs to establish that:

(i) the proposed DQS signal from 
the DR-1 element is capable of 
clocking out data from the FIFO’s 
output, and 

(ii) clocking out data from a FIFO’s 
output is sampling within the 
meaning of the 506 patent.

Patent Owner Response at 55. 

Samsung Ex. 1086, p. 52
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 53DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wedig Does Not Suggest That Strobe Signals Can Clock Out Data 

Patent Owner Response at 52.
Patent Owner Sur-Reply at 19. 

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

• Petitioner’s Reply: “Dr. Wedig went on to explain that LCLKR could be used to 
sample the outgoing DQ (data) signal in the FIFO 302 ….” Reply, 23. 

Samsung Ex. 1086, p. 53
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wedig Does Not Suggest That Strobe Signals Can Clock Out Data 

Patent Owner Response at 52.
Patent Owner Sur-Reply at 19. 

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output

EX2008 (Wedig Deposition), 223:22-224:2.

Samsung Ex. 1086, p. 54
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wedig Does Not Suggest That Strobe Signals Can Clock Out Data 

Patent Owner Response at 52.
Patent Owner Sur-Reply at 19. 

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

EX2008 (Wedig Deposition), 219:23-220:3
EX2008 (Wedig Deposition), 220:18-23

• Petitioner’s Reply: “Dr. Wedig went on to explain that LCLKR could be used to sample the outgoing DQ 
(data) signal in the FIFO 302 ….” Reply, 23. 

Samsung Ex. 1086, p. 55
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 56DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi Does Not Suggest That Strobe Signals Can Clock Out Data 

Patent Owner Response at 61.

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

Samsung Ex. 1086, p. 56
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Tokuhiro Does Not Suggest That Strobe Signals Can Clock Out Data 

Petition at 106.
Patent Owner Response at 63-64.

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

Samsung Ex. 1086, p. 57
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Claims Sample a First Section of Read Data Using Delayed Strobe

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

Samsung Ex. 1086, p. 58
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ’506 Does Not Suggest That Strobe Signals Can Clock Out Data 

Patent Owner Sur-Reply at 19-20. 

Requirement (i): the proposed DQS signal from the DR-1 element is capable of clocking 
out data from the FIFO’s output.

506 Patent, 17:54-58

EX1046 (Mangione-Smith), 112:17-22

Samsung Ex. 1086, p. 59
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Using DQS Signals To Clock Out Data Would Lead To Failures

Patent Owner Sur-Reply at 23.

EX1020 at 56.

Hiraishi, FIG. 15

Samsung Ex. 1086, p. 60
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 61DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Not Use A Strobe Signal To Clock Out Data 

Patent Owner Sur-Reply at 21.

Requirement (i): the proposed DQS signal from the DR-1 element is 
capable of clocking out data from the FIFO’s output.

EX2006 (Mangione-Smith Declaration), ¶156

William Mangione-
Smith

Netlist’s Expert

Samsung Ex. 1086, p. 61
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New “Sampling” Theory

Patent Owner Sur-Reply at 16-17. 

Petitioner’s needs to establish that:

(i) the proposed DQS signal from 
the DR-1 element is capable of 
clocking out data from the FIFO’s 
output, and 

(ii) clocking out data from a FIFO’s 
output is sampling within the 
meaning of the 506 patent.

Patent Owner Response at 55. 

Samsung Ex. 1086, p. 62
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New “Sampling” Theory

Patent Owner Sur-Reply at 17.
Patent Owner Response at 53. 

Requirement (ii): clocking out data from a FIFO’s output is the claimed 
“sampling”

EX2008 (Wedig Deposition), 104:24-105:5 

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 63
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New “Sampling” Theory

Petitioner Reply at 23.

EX2008 (Wedig Deposition), 220: 8-11

Robert Wedig
Samsung’s Expert

Requirement (ii): clocking out data from a FIFO’s output is the claimed 
“sampling”

Samsung Ex. 1086, p. 64
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New “Sampling” Theory

Patent Owner Sur-Reply at 20.

506 Patent, 17:54-58

506 Patent, Claim 1

Requirement (ii): clocking out data from a FIFO’s output is the claimed “sampling”

Samsung Ex. 1086, p. 65
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 66DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 66
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Petitioner’s alleged motivation to combine:

(1) To use “Tokuhiro’s technique of setting the read delays 
based on the write delays” to simplify Hiraishi’s
independent write and read leveling operations. Pet. 
98. 

(2) To remove fly-by delays, “making the read data arrive at 
the memory controller from the different data buffers 
at substantially the same time.” Pet., 100. 

(3) To remove “fly-by delays that are greater than one clock 
cycle.” Pet., 101. 

Patent Owner Response at 76.

Samsung Ex. 1086, p. 67
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Patent Owner Response at 78, 83.

Hiraishi, FIG. 3

EX2008 (Wedig Deposition), 170:9-13.

EX2008 (Wedig Deposition), 79:14-19.

Samsung Ex. 1086, p. 68
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Petition at 49.
Patent Owner Response at 71, 77.

Tokuhiro, FIG. 11

EX2008 (Wedig Deposition), 161:14-18.

Samsung Ex. 1086, p. 69
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Petition at 103.

EX1003 (Wedig Declaration), ¶307.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 70
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Patent Owner Response at 82.

Robert Wedig
Samsung’s Expert

Samsung Ex. 1086, p. 71
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Patent Owner Response at 69, 80.

EX1006 (Tokuhiro), 13:55-60

EX1006 (Tokuhiro), FIG. 5

Samsung Ex. 1086, p. 72
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Patent Owner Response at 69, 81
Petition at 14

EX2008 (Wedig Deposition), 155:19-23

EX1006 (Tokuhiro), FIG. 5

EX1005 (Hiraishi), FIG. 5 (annotated by Petition at 14.

Samsung Ex. 1086, p. 73
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Patent Owner Response at 85-86.

EX2008 (Wedig Deposition), 152:4-13.

EX2008 (Wedig Deposition), 151:11-13.

Samsung Ex. 1086, p. 74
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 75DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine Hiraishi And Tokuhiro As Proposed

Petition at 117.

Second Implementation

Samsung Ex. 1086, p. 75
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 76DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Petitioner’s alleged motivation to combine:

(1) To use “Tokuhiro’s technique of setting the read delays 
based on the write delays” to simplify Hiraishi’s
independent write and read leveling operations. Pet. 
98. 

(2) To remove fly-by delays, “making the read data arrive at 
the memory controller from the different data buffers 
at substantially the same time.” Pet., 100. 

(3) To remove “fly-by delays that are greater than one clock 
cycle.” Pet., 101. 

Patent Owner Response at 76.

Samsung Ex. 1086, p. 76
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Petitioner’s alleged motivation to combine:

(1) To use “Tokuhiro’s technique of setting the read delays 
based on the write delays” to simplify Hiraishi’s
independent write and read leveling operations. Pet. 
98. 

(2) To remove fly-by delays, “making the read data arrive at 
the memory controller from the different data buffers 
at substantially the same time.” Pet., 100. 

(3) To remove “fly-by delays that are greater than one clock 
cycle.” Pet., 101. 

Patent Owner Response at 76.

Samsung Ex. 1086, p. 77
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Petitioner’s alleged motivation to combine:

(1) To use “Tokuhiro’s technique of setting the read delays 
based on the write delays” to simplify Hiraishi’s
independent write and read leveling operations. Pet. 
98. 

(2) To remove fly-by delays, “making the read data arrive at 
the memory controller from the different data buffers 
at substantially the same time.” Pet., 100. 

(3) To remove “fly-by delays that are greater than one clock 
cycle.” Pet., 101. 

Patent Owner Response at 76.

Samsung Ex. 1086, p. 78
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Patent Owner Response at 78, 83.

Hiraishi, FIG. 3

EX2008, 170:9-13.

EX2008, 79:14-19.

Samsung Ex. 1086, p. 79
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 80DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Petitioner’s alleged motivation to combine:

(1) To use “Tokuhiro’s technique of setting the read delays 
based on the write delays” to simplify Hiraishi’s
independent write and read leveling operations. Pet. 
98. 

(2) To remove fly-by delays, “making the read data arrive at 
the memory controller from the different data buffers 
at substantially the same time.” Pet., 100. 

(3) To remove “fly-by delays that are greater than one clock 
cycle.” Pet., 101. 

Patent Owner Response at 76.

Samsung Ex. 1086, p. 80
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 81DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Petition at 94.
Patent Owner Response at 83-84.

EX1006, 3:9-12

EX2006, ¶176

Samsung Ex. 1086, p. 81
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 82DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Patent Owner Response at 83-84.

EX2006, ¶177

Samsung Ex. 1086, p. 82
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 83DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Patent Owner Response at 84.

EX1006 (Tokuhiro), 13:55-60

William Mangione-
Smith

Netlist’s Expert

178. I also note that Tokuhiro cannot deal with delays greater than one clock cycle because 
Tokuhiro determines delays by “gradually prolong[ing] the delay time for the first variable 
delay circuit DW-n until the clock signal CK1 and the data strobe signal DQS-n are input to 
the n-channel SDRAM-n substantially at the same time” EX1006, 13:55-60. This process can 
only align the DQS-n with the next up or down clock edge, as shown in Tokuhiro’s FIG. 7. It 
would not know to align the DQS to the next up or down clock edge to get to a greater than 
one clock cycle delay because all clock rising edges look the same and all clock falling edges 
look the same. Therefore, Tokuhiro can only align the DQS with the next up or down clock 
edge, which would necessarily occur in less than one clock cycle.

EX2006 (Mangione-Smith Declaration), ¶178

Samsung Ex. 1086, p. 83
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Samsung’s Motivation Arguments Fail

Patent Owner Response at 84.

EX1006, FIG. 7 (cited at EX2006, ¶178 

William Mangione-
Smith

Netlist’s Expert

178. … This process can only align the DQS-n with the next up or down clock edge, as shown in 
Tokuhiro’s FIG. 7…. Therefore, Tokuhiro can only align the DQS with the next up or down clock edge, 
which would necessarily occur in less than one clock cycle.

EX2006 (Mangione-Smith Declaration), ¶178

Samsung Ex. 1086, p. 84
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 85DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Remove Hiraishi LCLKR Signal From the FIFO

Petition at 109
Patent Owner Response at 60.

Proposed Combination Hiraishi, FIG. 5

Samsung Ex. 1086, p. 85
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Does Not Meet the “Sampling” Limitation

Hiraishi-Butt Also Does Not Meet the Strobe Delay Feature

TOPICS

Hiraishi Does Not Meet The “Strobe Delay Feature”

A POSA Would Not Have Modified Hiraishi with Tokuhiro As Proposed

A POSA Would Not Modify Hiraishi With Butt’s Strobe Centering

GROUNDS 1-3

GROUNDS 4-5

Brief Technical Background Of The “Strobe Delay Feature”

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Samsung Ex. 1086, p. 86
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

EX2008 (Wedig Deposition), 171:15-21 EX2008 (Wedig Deposition), 194:18-21

First and Second Implementation Second Implementation

Patent Owner Response at 66.

Samsung Ex. 1086, p. 87
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 66-72.

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

(2) Tokuhiro’s variable delay circuit DR-1 cannot delay the read strobe DQS to 
convert the read latency to CL=6, as required by Hiraishi.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a control 
signal comparable to that used by Tokuhiro.

EX2006 (Mangione-Smith Decl.), ¶156

EX2006 (Mangione-Smith Decl.), ¶157

EX2006 (Mangione-Smith Decl.), ¶¶147-151

EX2006 (Mangione-Smith Decl.), ¶¶152-155

Samsung Ex. 1086, p. 88
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Petition at 109.
Patent Owner Response at 66-67.

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

DQS delayed 
90 degrees

DQS not
delayed

DQS allegedly
delayed based

only on differences
in fly-by delays 

FIFO 
propagation time

Samsung Ex. 1086, p. 89
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Sur-Reply at 23.

EX1020 at 56.

Hiraishi, FIG. 15

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

Samsung Ex. 1086, p. 90
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 66-72.

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

(2) Tokuhiro’s variable delay circuit DR-1 cannot delay the read strobe 
DQS to convert the read latency to CL=6, as required by Hiraishi.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a control 
signal comparable to that used by Tokuhiro.

EX2006 (Mangione-Smith Decl.), ¶156

EX2006 (Mangione-Smith Decl.), ¶157

EX2006 (Mangione-Smith Decl.), ¶¶147-151

EX2006 (Mangione-Smith Decl.), ¶¶152-155

Samsung Ex. 1086, p. 91
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 92DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 67-68.

(2) Tokuhiro’s variable delay circuit DR-1 cannot delay the read strobe 
DQS to convert the read latency to CL=6, as required by Hiraishi.

EX1005 (Hiraishi) at [0160].

EX1005 (Hiraishi) at FIG. 17.

Samsung Ex. 1086, p. 92
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 93DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 66-72.

(2) Tokuhiro’s variable delay circuit DR-1 cannot delay the read strobe DQS to 
convert the read latency to CL=6, as required by Hiraishi.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a control 
signal comparable to that used by Tokuhiro.

EX2006 (Mangione-Smith Decl.), ¶156

EX2006 (Mangione-Smith Decl.), ¶157

EX2006 (Mangione-Smith Decl.), ¶¶147-151

EX2006 (Mangione-Smith Decl.), ¶¶152-155

Samsung Ex. 1086, p. 93
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 69.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

EX1006 (Tokuhiro) at FIG. 5.

EX2008 (Wedig Deposition) at 204:6-10.

EX2008 (Wedig Deposition) at 155:19-233.

Samsung Ex. 1086, p. 94
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 95DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 70.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

Petition at 109 (annotating Hiraishi’s FIG. 5

Samsung Ex. 1086, p. 95
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 96DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Patent Owner Response at 66-72.

(2) Tokuhiro’s variable delay circuit DR-1 cannot delay the read strobe DQS to 
convert the read latency to CL=6, as required by Hiraishi.

(3) Tokuhiro’s read and write leveling are controlled, not by its memory
controller or any on-module controller, but by the computer’s main CPU.

(1) “first delayed read strobe” cannot be used to clock out the data from the FIFO.

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a 
control signal comparable to that used by Tokuhiro.

EX2006 (Mangione-Smith Decl.), ¶156

EX2006 (Mangione-Smith Decl.), ¶157

EX2006 (Mangione-Smith Decl.), ¶¶147-151

EX2006 (Mangione-Smith Decl.), ¶¶152-155

Samsung Ex. 1086, p. 96
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 97DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

Petitioner’s Reply at 31.

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a 
control signal comparable to that used by Tokuhiro.

Samsung Ex. 1086, p. 97
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



Ex. 2013, p. 98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi-Tokuhiro Is Inoperable – No Reasonable Chance of Success

EX2006 (Mangione-Smith Decl.), ¶155

(4) Tokuhiro’s incorporated delay element DR-1 cannot operate without a 
control signal comparable to that used by Tokuhiro.

While Hiraishi’s strobe generating circuit 376 requires only a local clock 
signal to operate, the incorporated variable delay element (DR-1) 
requires a separate control signal (d2 for DR1), per Tokuhiro’s express 
disclosure, which is unaccounted for in the proposed combination. As 
such, a POSA would recognize that incorporating Tokuhiro’s variable 
delay element (DR-1) in place of Hiraishi’s strobe generating circuit 376, 
as proposed, would render Hiraishi’s data buffer incapable of performing 
read leveling.

Patent Owner Response at 72.

Samsung Ex. 1086, p. 98
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847


