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‘608 Patent 

EX1001 (‘608 Patent) at Claim 1

EX1001 (‘608 Patent)

1. A memory module operable to communicate with a memory controller via a memory bus, the 
memory bus including signal lines, the signal lines including a set of control/address signal lines 
and a plurality of sets of data/strobe signal lines, the memory module comprising:
 a module board having edge connections for coupling to respective signal lines in the 
memory bus;
 a module control device mounted on the module board and configured to receive system 
command signals for memory operations via the set of control/address signal lines and to 
output module command signals and module control signals in response to the system 
command signals, the module control device being further configured to receive a system clock 
signal and output a module clock signal; and
 memory devices mounted on the module board and configured to receive the module 
command signals and the module clock signal, and to perform the memory operations in 
response to the module command signals, the memory devices including a plurality of sets of 
memory devices corresponding to respective sets of the plurality of sets of data/strobe signal 
lines; and
 a plurality of buffer circuits corresponding to respective sets of the plurality of sets of 
data/strobe signal lines, wherein each respective buffer circuit of the plurality of buffer circuits 
is mounted on the module board, coupled between a respective set of data/strobe signal lines 
and a respective set of memory devices, and configured to receive the module control signals 
and the module clock signal,  the each respective buffer circuit including a data path 
corresponding to each data signal line in the respective set of data/strobe signal lines, and a 
command processing circuit configured to decode the module control signals and to control the 
data path in accordance with the module control signals and the module clock signal, wherein 
the data path corresponding to the each data signal line includes at least one tristate buffer 
controlled by the command processing circuit and a delay circuit configured to delay a signal 
through the data path by an amount determined by the command processing circuit in response 
to at least one of the module control signals.
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’608 Patent: Disclosed Invention 

EX1001 (‘608 Patent), Fig. 2C

Paper 1 (Pet.) at 3-6

EX1001 (‘608 Patent), 3:22-:29
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’608 Patent: Exemplary Claims

1[pre]
A memory module operable to communicate with a memory controller via a memory bus, the memory bus including signal lines, the signal lines including a set of 

control/address signal lines and a plurality of sets of data/strobe signal lines, the memory module comprising:

1[a] a module board having edge connections for coupling to respective signal lines in the memory bus;

1[b]

a module control device mounted on the module board and configured to receive system command signals for memory operations via the set of control/address 

signal lines and to output module command signals and module control signals in response to the system command signals, the module control device being 

further configured to receive a system clock signal and output a module clock signal; and

1[c]

memory devices mounted on the module board and configured to receive the module command signals and the module clock signal, and to perform the memory 

operations in response to the module command signals, the memory devices including a plurality of sets of memory devices corresponding to respective sets of 

the plurality of sets of data/strobe signal lines; and

1[d] a plurality of buffer circuits corresponding to respective sets of the plurality of sets of data/strobe signal lines,

1[e]

wherein each respective buffer circuit of the plurality of buffer circuits is mounted on the module board, coupled between a respective set of data/strobe signal 

lines and a respective set of memory devices, and configured to receive the module control signals and the module clock signal, the each respective buffer circuit

including a data path corresponding to each data signal line in the respective set of data/strobe signal lines, and a command processing circuit configured to 

decode the module control signals and to control the data path in accordance with the module control signals and the module clock signal,

1[f]

wherein the data path corresponding to the each data signal line includes at least one tristate buffer controlled by the command processing circuit and a delay 

circuit configured to delay a signal through the data path by an amount determined by the command processing circuit in response to at least one of the module 

control signals.

2

The memory module of claim 1, wherein the memory operations include a first memory operation and a second memory operation subsequent to the first 

memory operation, wherein the command signals include a first set of command signals for the first memory operation and a second set of command signals for 

the second memory operation, wherein the module control signals include a first set of module control signals output by the module control device in response to 

the first set of command signals and a second set of module control signals output by the module control device in response to the second set of command 

signals, wherein the at least one of the module control signals include at least one of the first set of module control signals, and wherein the signal through the 

data path is a signal associated with the second memory operation.

9

The memory module of claim 1, wherein the each respective buffer circuit further includes a clock regeneration circuit configured to generate a local clock signal 

having a programmable phase relationship with the module clock signal, wherein the each respective buffer circuit is further configured to output the local clock 

signal to the respective set of memory devices.

10

The memory module of claim 9, wherein the each respective buffer circuit includes a first data path for transmitting a strobe signal associated with the second 

memory operation and a second data path for transmitting a first data signal associated with the second memory operation, the first data path including a 

sampler that samples the strobe signal in accordance with the local clock signal, and the second data path including a sampler that samples the first data signal in 

accordance with the sampled strobe signal.

EX1001 (‘608 Patent)
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INSTITUTED GROUNDS
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Instituted Grounds Hiraishi is equivalent to Osanai, which 

invalidated claims 1, 10-13, and 21-22 of 

the related ‘035 patent in IPR2022-00236 

(June 20, 2023) [EX1066, EX1088] in 

combination with Tokuhiro

Grounds Claims Prior art (§103(a) combination)

1 Claims 1-5 Hiraishi + Butt

2 Claims 1-5 Ground 1 + Tokuhiro

3 Claim 5 (Ground 1 or 2) + Ellsberry

4 6-8 (Ground 1 or 2) + Kim

5 8 (Ground 1 or 2) + Kim and Ellsberry

Paper 1 (Pet.) at 1-2; Paper 13 (ID) at 2, 7-8, 34

Claims 6-12 were disclaimed after the Petition 

was filed on April 27, 2023.  See EX2001.
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OVERVIEW OF THE PRIOR ART
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Undisputed:  Level of Skill in the Art

Paper 1 (Pet.) at 2-3

Paper 1 (Pet.) at 2-3; Paper 13 (ID) at 14-15; 

Paper 20 (POR) at 12 ("Patent Owner is applying the level of ordinary skill in the art proposed by Petitioner.")
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Memory modules transmit address/command and clock (CK) signals in the 

horizontal direction, and data (DQ) and strobe (DQS) signals in the vertical direction

Paper 23 (Reply) at 20- 28, 38-43

EX1077, 8



BAKER BOTTS 13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1020, 56; see also id. at 42, 48, 51, 68

Paper 1 (Pet.) at 89-90; Paper 23 (Reply) at 9-10, 29

JEDEC DDR3 standard:  align clock (CK), strobe (DQS), and data (DQ) signals
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JEDEC DDR3 standard: read data is edge-aligned with DQS; write data is center-aligned

Paper 23 (Reply) at 29

EX1020, 56, 71

Read is edge aligned:

Write is center aligned:
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By 2012, DDR3 memory devices had clock speeds around one billionth of a second, 

making it important to keep the strobe (DQS), data (DQ), and clock (CK) signals aligned

EX1077, 6; see also EX2015, 141 (“tCK”); EX1020, 59, 164 (“tDQSQ”)

Paper 1 (Pet.) at 44-53, 72-82; Paper 23 (Reply) at 9-10, 38-43
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Figure 1 Figure 7

Hiraishi (U.S. Pat. Pub. No. 2010/0312956) [EX1005]

Paper 1 (Pet.) at 8-10; Paper 23 (Reply) at 11-12, 20-22 & n.5

Abstract:  A memory module includes a plurality of memory chips and a plurality of data register buffers mounted on the module 

substrate.  At least two memory chips are allocated to each of the data register buffers.  Each of the data register buffers includes M 

input/output terminals (M is a positive integer equal to or larger than 1) that are connected to the data connectors via a first data line 

and N input/output terminals (N is a positive integer equal to or larger than 2M) that are connected to corresponding memory chips 

via second and third data lines, so that the number of the second and third data lines is N/M times the number of the first data lines. 

According to the present invention, because the load capacities of the second and third data lines are reduced by a considerable 

amount, it is possible to realize a considerably high data transfer rate. EX1005, Abstract
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Hiraishi (left) is similar to the ’608 Patent (right)

Figure 1 of Hiraishi [EX1005] Figure 2C of ’608 Patent [EX1001]

Paper 1 (Pet.) at 3-6, 8-10
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Hiraishi’s Module Control Device 

Paper 1 (Pet.) at 19-28

EX1005 (Hiraishi), [0060]

EX1005 (Hiraishi), Fig. 6

EX1005 (Hiraishi), Fig. 7
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Hiraishi’s data buffer makes timing adjustments for DQ data and DQS 

strobe signals to account for vertical “flight time” delays on L1 and L2

L1 is longer

than L2…

…so L1 has a greater 

vertical “flight time” 

(or “fly-by”) delay

EX1005 (Hiraishi), Fig. 1

EX1005 (Hiraishi), Fig. 5

Paper 1 (Pet.) at 8-10, 39-53



BAKER BOTTS 20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hiraishi’s data buffer uses a two-step process to delay (“re-time”) 

the DQ data and DQS strobe signals

First, during initialization, S4 read/write 

leveling (Figs. 13-15) measures and stores 

delays for DQ/DQS

Second, a normal read/write operation (Fig. 11 or 12)

delays (“re-times”) DQ/DQS based on the stored delays

Paper 1 (Pet.) at 8-10, 25, 39-53

EX1005 (Hiraishi), ¶[0135]

EX1005 (Hiraishi), ¶[0130]
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First, the host computer’s memory controller sends an MRS (mode register set) command, which is 

conveyed by DRC module control signals to the data buffers, which then perform S4 read/write leveling

Paper 1 (Pet.) at 44, 53-54; Paper 23 (Reply) at 16-18

EX1005 at ¶[0099]

EX1005 at ¶¶[0139]-[0140]

EX1005, Fig.1

EX1005, Fig.7
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During S4 read/write leveling, the data buffer measures and stores 

vertical “Flight Time” (or “fly-by”) delays (e.g., 0.3 clock cycles for L2)

EX1082 at 1 (example of measuring DQ/DQS delay for read operation)

EX1005, ¶[0151] & Fig. 5

Paper 1 (Pet.) at 8-10, 39-53; Paper 23 (Reply) at 25-27
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Second, during normal read/write operation, Hiraishi’s data buffer uses the

FIFO to delay (“re-time”) the DQ data signals (e.g., by 0.7 clock cycles for L2)

EX1082 at 2 (example of measuring and applying DQ delay for read operation);

EX1070 at 1

EX1005 at ¶[0130] & Fig. 5

Paper 1 (Pet.) at 8-10, 39-53; Paper 23 (Reply) at 25-27
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Hiraishi’s data buffer provides a variable delay that depends on the amount of the 

vertical “Flight Time” (or “fly-by”) delay (e.g., L1 or L2 delay)

Paper 1 (Pet.) at 48-49; Paper 23 (Reply) at 25-29

T6 T5T5.7

L1 Vertical Flight-time Delay (0.7)

FIFO Delay (0.7)
L2 Vertical Flight-time 

Delay (0.3)

T5.3

FIFO Delay (0.3)

Delay for L1

Delay for L2

M
e
m

o
ry

 D
e
v
ic

e
s

1 clock cycle

Either L1 or L2 ... would be used at a given time, to 

avoid conflicts.... [L]ike Figures 15-16 of the ’608 

Patent …, Hiraishi’s data paths have a “fork in the 

road” arrangement for routing data and strobe 

signals from either one (L1) or the other (L2) 

branch to the same output (terminal 350, coupled 

to line L0 for strobe signals; terminal 340, coupled 

to line L0 for data signals) during read operations.

Paper 1 (Pet.) at 68
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T3.75 T4.75 (write data centered at T5)T4.05

L1 Vertical Flight-time Delay (0.7)

T4.45

Delay for L1

Delay for L2

M
e
m

o
ry

 D
e
v
ic

e
s

FIFO Delay (0.7)
L2 Vertical Flight-

time Delay (0.3)

1 clock cycle

FIFO Delay (0.3)

Delay for L1

Hiraishi’s data buffer provides a variable delay that depends on the amount of the 

vertical “Flight Time” (or “fly-by”) delay (e.g., L1 or L2 delay)



BAKER BOTTS 26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Butt (U.S. Pat. Pub. No. 2007/0008791) [EX1029]

Butt discloses the details of buffering and adjusting DQ/DQS signals in the data paths.

EX1029 (Butt), Fig. 2 (annotated)

EX1029 (Butt), Fig. 3A, ¶[0017] (annotated)

Paper 1 (Pet.) at 12-13; Paper 23 (Reply) at 10-11
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GROUND 1

GROUND 1:  HIRAISHI + BUTT

02
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COMBINATION FOR GROUND 1
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Ground 1:  Hiraishi + Butt — data buffer removes vertical flight-time 

delays in the “data path,” which includes DQ data and DQS strobe signals

Paper 1 (Pet.) at 33-41; Paper 23 (Reply) at 10-11

data path (114)

Hiraishi:  Memory module with data buffers that adjust 

DQ/DQS signals to remove vertical flight-time delays

Butt:  Details of buffering and adjusting DQ/DQS 

signals in data paths

• Both references directed to accurately timing memory data transmissions

• Both references teaching adjusting DQ/DQS signals, using components such as FIFO

• “[A] POSITA…would have been motivated to implement Butt’s data path controlling technique in Hiraishi’s … buffer”
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GROUND 1 HAS A “DELAY CIRCUIT” IN THE

“DATA PATH,” EVEN UNDER NETLIST’S CONSTRUCTION, 

THAT DELAYS IN RESPONSE TO “MODULE CONTROL 

SIGNALS” IN RESPONSE TO “SYSTEM COMMAND SIGNALS”
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Netlist has changed its construction for “data path”:  Before this IPR, Netlist filed a Complaint against 

Samsung asserting that the “data path” (in the dashed red box below) includes DQS strobe signals 

(highlighted in yellow), but in this IPR Netlist is construing the “data path” to be limited to DQ data lines

“data path” under Netlist’s 

construction here involving 

only DQ data lines

alleged “delay circuit” in 

the “data path” identified 

by Netlist in district court, 

which includes DQS strobe 

signals (highlighted in 

yellow)

EX1057 (Netlist’s Complaint in district court) at 58
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Hiraishi’s disclosure (left) is substantially identical to the ’608 Patent’s preferred 

embodiment of the “delay circuit” in the “data path,” even under Netlist’s construction

Figure 5 of Hiraishi [EX1005] Figure 16 of the ’608 Patent [EX1080]

Paper 23 (Reply) at 13-15
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Hiraishi’s data buffer has a “delay circuit” for read operations (e.g., FIFO (Read) 

circuit 302) in the “data path,” even under Netlist’s construction 

Paper 1 (Pet.) at 48-53; Paper 23 (Reply) at 13-15

EX1005 at ¶[0130]

“data path” under

Netlist’s construction

Paper 1 (Pet.) at 51

EX1003 at ¶166

“delay circuit” under

Netlist’s construction
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Paper 1 (Pet.) at 47

EX1005 at ¶[0135]

EX1003 at ¶161

Hiraishi’s data buffer has a “delay circuit” for write operations (e.g., FIFO (Write) 

circuit 301) in the “data path,” even under Netlist’s construction 

Paper 1 (Pet.) at 39-47; Paper 23 (Reply) at 13-15

“data path” under

Netlist’s construction
“delay circuit” under

Netlist’s construction
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Hiraishi’s disclosure (left) is substantially identical to the ‘608 Patent’s preferred 

embodiment of the “delay circuit” in the “data path,” even under Netlist’s construction

Paper 23 (Reply) at 15-16

EX1074 at 153:2-8, 154:6-9, 169:25-170:7

…

…
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The Institution Decision correctly found that Hiraishi’s data buffer delays 

data signals “in response to … module control signals” (e.g., DRC)

Paper 13 (ID) at 31-33

Paper 1 (Pet.) at 37-51; Paper 23 (Reply) at 16-20

EX1005, Fig.7
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Hiraishi’s data buffer performs S4 read/write leveling in response to DRC “module control signals,” 

which are in response to MRS (mode register set) “system command signals” from the host

Paper 1 (Pet.) at 20-21, 44, 53-54; Paper 23 (Reply) at 16-18

EX1005 at ¶[0099]

Paper 1 (Pet.) at 44, 53; see also EX1003 at ¶176 EX1005 at ¶¶[0139]-[0140]

claim [1.b] “system command signals”
claim [1.f] “module control signals” 

in response to 

the [1.b] “system command signals”

EX1005, Fig.1

EX1005, Fig.7
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EX1069 at 1

Hiraishi teaches that S4 read/write leveling is performed (during initialization) in 

response to the MRS command, consistent with the JEDEC standard for DDR3

EX1005 at ¶¶[0139]-[0140]

Paper 1 (Pet.) at 20-21, 44, 53-54; Paper 23 (Reply) at 16-18

EX1005, Fig.13

EX1003 at ¶176; see also Paper 1(Pet.) at 44, 53-54
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EX1020 at 19; EX1074 at 105:12-:22

…

The JEDEC standard confirms that Hiraishi’s data buffer performs S4 read/write leveling 

(during initialization) in response to the MRS command

EX1005, Fig.7

EX1005, Fig.1

EX1020, 31, 48, 50-51;

EX1074, 79:23-80:14, 89:6-90:9 , 

123:8-128:21

EX1020, 26, 42;

EX1074, 89:6-90:9 , 119:20-123:7
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EX1005 at ¶[0147]

EX1005 at ¶[0142]

Paper 23 (Reply) at 18

During S4 read/write leveling, Hiraishi’s data buffer determines the 

amount of delay “in response to … module control signals” (e.g., DRC)
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EX1005 at ¶[0130]

EX1005 at ¶[0135]

Paper 23 (Reply) at 18-19

Paper 1 (Pet.) at 37-51; Paper 23 (Reply) at 18-19

During normal read/write operations, Hiraishi’s data buffer uses the determined 

amount to delay (“re-time”) data signals “in response to … module control signals” 

(e.g., DRC) in response to read/write “system command signals” from the host
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EX1074 at 168:23-169:9, 169:25-170:7

EX1001 at 12:27-37

“Module control signals” (e.g., DRC) need not directly control the “delay 

circuit,” as shown by the ’608 Patent itself (e.g., DB Command Signals)
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EX1074 at171:4-173:3

EX1001 at 18:65-19:4

“Module control signals” (e.g., DRC) need not directly control the “delay 

circuit,” as shown by the ’608 Patent itself (e.g., DB Command Signals)
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NETLIST IS ESTOPPED BY IPR2022-00236 WITH RESPECT TO 

DELAYING DATA SIGNALS ON THE “DATA PATH” IN 

RESPONSE TO “MODULE CONTROL SIGNALS”
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IPR2022-00236 [EX1066] and -00237 relied on equivalent prior art:

Osanai [EX2004] = Hiraishi [EX1005]

Paper 6 (POPR) at 5

Paper 23 (Reply) at 1
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IPR2022-00236 determined that Hiraishi’s data buffer delays data 

signals on the “data path” (e.g., L0 to L1/L2)

EX1066 (IPR2022-00236, Paper 34) at 35-36

(with [Hiraishi] inserted in place of Osanai)
EX1005 (Hiraishi), Figs. 1 & 5 (annotated for read direction)

[Hiraishi]

[Hiraishi]

Paper 23 (Reply) at 1-4
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IPR2022-00236 determined that Hiraishi’s data buffer delays

data signals “in response to … module control signals” (e.g., DRC)

EX1066 (IPR2022-00236, Paper 34) at 52

(with [Hiraishi] inserted in place of Osanai)

[Hiraishi]’s

[Hiraishi]
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IPR2022-00236 [EX1066], which was not appealed, is binding 

against Netlist

EX1066:  IPR2022-00236, 

Final Written Decision It is well established that patent claims need not be identical 

for collateral estoppel to apply....[C]ollateral estoppel may apply 

even if the patent claims “use slightly different language to 

describe substantially the same invention,” so long as “the 

differences between the unadjudicated patent claims and 

adjudicated patent claims do not materially alter the 

question of invalidity.” Whether the differences between the 

patent claims materially alter the question of patentability is a 

legal conclusion based on underlying facts.

Google LLC v. Hammond Dev. Int'l, Inc., 54 F.4th 1377, 1381 (Fed. Cir. 2022) 

(citations omitted)

The Federal Circuit has found collateral estoppel to be proper 

in the context of … non-appealed cases. . . .

. . . . [A] party may be bound not simply by the ultimate 

conclusion (e.g., unpatentability of a claim), but by any 

subsidiary factual determinations that were actually litigated 

and essential to the judgment.

Mobile Tech, Inc. v. InVue Security Prods. Inc., IPR2018-00481, Paper 29, at 11, 18 

(PTAB July 16, 2019) (emphasis added)

Paper 23 (Reply) at 4

EX1088, 2
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The ’608 claims are not patentably distinct from the ’035 claims

EX1002 (‘608 file history) at 84-85

EX1002 (‘608 file history) at 102

Paper 1 (Pet.) at 6-7
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IPR2022-00236, FWD, pp. 35-36 [EX1066] ’035 Patent Claim 1[j] ’608 Patent Claim 1[e]-[f]

1[ j]:  wherein the logic is 

further configured to 

obtain timing information 

based on one or more 

signals received by the 

each respective buffer 

circuit during a second 

memory operation prior 

to the first memory 

operation and to control 

timing of the respective 

data and strobe signals 

on the data paths in 

accordance with the 

timing information

1[e]: … the each respective buffer 

circuit including a data path 

corresponding to each data 

signal line in the respective set 

of data/strobe signal lines, and 

a command processing circuit 

configured to decode the module 

control signals and to control the 

data path in accordance with 

the module control signals …

1[f] wherein the data path 

corresponding to the each data 

signal line includes … a delay 

circuit configured to delay a 

signal through the data path by 

an amount determined by the 

command processing circuit in 

response to at least one of the 

module control signals

IPR2022-00236 determined Hiraishi’s L0 to L1/L2 is a “data path” for 

data and strobe signals

Paper 1 (Pet.) at 6, 31-53; Paper 23 (Reply) at 1-4

…
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IPR2022-00236, FWD, p. 26 [EX1066] ’035 Patent Claim 1[j] ’608 Patent Claim 1[e]-[f]

1[ j]:  wherein the logic is 

further configured to 

obtain timing information 

based on one or more 

signals received by the 

each respective buffer 

circuit during a second 

memory operation prior 

to the first memory 

operation and to control 

timing of the respective 

data and strobe signals 

on the data paths in 

accordance with the 

timing information

1[e]: … the each respective buffer 

circuit including a data path 

corresponding to each data 

signal line in the respective set 

of data/strobe signal lines, and 

a command processing circuit 

configured to decode the module 

control signals and to control the 

data path in accordance with 

the module control signals …

1[f] wherein the data path 

corresponding to the each data 

signal line includes … a delay 

circuit configured to delay a 

signal through the data path by 

an amount determined by the 

command processing circuit in 

response to at least one of the 

module control signals

IPR2022-00236 determined Hiraishi’s data buffer controls the 

timing of (i.e., “delay[s]”) the DQ data and DQS strobe signals

Paper 1 (Pet.) at 6, 31-53; Paper 23 (Reply) at 1-4
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IPR2022-00236, FWD, pp. 35-36 [EX1066] ’035 Patent Claim 1[j] ’608 Patent Claim 1[e]-[f]

1[ j]:  wherein the logic is 

further configured to 

obtain timing information 

based on one or more 

signals received by the 

each respective buffer 

circuit during a second 

memory operation prior 

to the first memory 

operation and to control 

timing of the respective 

data and strobe signals 

on the data paths in 

accordance with the 

timing information

1[e]: … the each respective buffer 

circuit including a data path 

corresponding to each data 

signal line in the respective set 

of data/strobe signal lines, and 

a command processing circuit 

configured to decode the module 

control signals and to control the 

data path in accordance with 

the module control signals …

1[f] wherein the data path 

corresponding to the each data 

signal line includes … a delay 

circuit configured to delay a 

signal through the data path by 

an amount determined by the 

command processing circuit in 

response to at least one of the 

module control signals

IPR2022-00236 determined Hiraishi controls the timing

(i.e., delays) data and strobe signals on the “data path”

Paper 1 (Pet.) at 6, 31-53; Paper 23 (Reply) at 1-4
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Netlist’s POR, p. 29 Samsung’s Reply, pp. 16-17 IPR2022-00236, FWD, p. 52 [EX1066]

“One component of Petitioner’s 

alleged “delay circuit” is Hiraishi’s 

delay circuit 370 that allegedly delays 

the LCLKW local clock signal. Pet., 39, 

47. This does not satisfy Element 1[f] 

because (1) any delay the delay circuit 

370 imparts is not ‘in response to at 

least one of the module control 

signals.’”

“[T]he Board has already rejected this 

argument, correctly concluding that 

the “DRC” signal identified in the 

Petition (shown below in a brown 

box) causes Hiraishi’s data buffer to 

perform read and write leveling, 

which determines the amount of 

delay that is applied to the “data and 

strobe signals on the data paths.” 

EX1066, 35-36, 52; Pet. 44-47 (“write 

leveling…performed during 

initialization in response to module 

control signals (e.g., DRC conveying 

‘mode switching’ or ‘mode register 

set’ commands)”), 48-51 (similar for 

read).

“Claim 21 depends from claim 1 and 

recites “wherein the one or more signals 

received by the each respective buffer 

circuit during the second memory 

operation include at least one signal 

from the module control device.” Ex. 

1001, 22:10–13.  Petitioner contends 

that the command/address/control 

register buffer 400 sends clock signals 

or alternatively DRC signals (‘one or 

more signals’) to the data register buffer 

300 (‘buffer circuit’). … Having reviewed 

Petitioner’s contentions and the 

underlying evidence we are persuaded 

that [Hiraishi] teaches the limitations of 

claim 21 for the reasons summarized 

above.”

Paper 23 (Reply) at 1-4

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position (right) that 

Hiraishi’s data buffer delays data signals “in response to … module control signals” (e.g., DRC)
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IN ANY EVENT, NETLIST’S CONSTRUCTION IS WRONG:  

“DATA PATH” INCLUDES BOTH DATA AND STROBE SIGNALS
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The Institution Decision correctly found that Ground 1 (Hiraishi + Butt) teaches 

a “delay circuit” in the “data path”

Paper 13 (ID) at 31-33 Paper 1 (Pet.) at 39-53; Paper 23 (Reply) at 12-16

…
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IPR2022-00236 determined that “data path” includes DQS strobe signals

EX1066 (IPR2022-00236, Paper 34) at 35-36

(with [Hiraishi] inserted in place of Osanai)
EX1005 (Hiraishi), Figs. 1 & 5 (annotated for read direction)

[Hiraishi]

[Hiraishi]

Paper 23 (Reply) at 1-4
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Netlist’s POR, pp. 23-24 Samsung’s Reply, p. 1 IPR2022-00236, FWD, pp. 35-36 [EX1066]

“Thus, the specification makes clear 

that strobe signal lines form a strobe 

path and data signal lines form a data 

path, as is also reflect in the claim 

language. As such, each recited ‘data 

path’ corresponds to a data signal line 

carrying data signals, not to a strobe 

signal lines carrying strobe signals. 

EX2013, ¶¶70-78. Thus, any reliance by 

the Petitioner on a ‘data path’ 

comprising segments of Hiraishi’s 

strobe signal line(s) fails as a matter of 

fact.”

“Netlist’s attempt to exclude 

‘strobe signal lines’ from the 

claimed ‘data path’ (POR 1-4, 

18-40) is precluded by the 

Board’s recent Final Written 

Decision in IPR2022-00236 

involving the ’035 patent, 

EX1031; Pet. 6, which is the 

parent of the ’608 Patent here 

and expressly claims strobe 

signals on the ‘data paths’:”

“We determine that these disclosures of 

[Hiraishi] are sufficient to teach controlling 

the timing of the data and strobe signals on 

the data paths on which those signals travel.”

“[W]e explained that Petitioner had 

demonstrated that each buffer circuit includes 

data paths for transmitting data and strobe 

signals associated with the first memory 

operation. … These data paths connect lines 

L0 to lines L1 and L2 through the circuitry of 

data register buffer 300.”

Paper 23 (Reply) at 1-4

IPR2022-00236 rejected Netlist’s position (left), and agreed with 

Samsung’s position (right) that “data path” includes DQS strobe signals
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Netlist admitted in its Complaint for the ’608 Patent that the “delay circuit” in the “data path” includes 

DQS strobe signals (contrary to its construction here where “data path” includes only the DQ data lines)

“data path” under Netlist’s 

construction here involving 

only DQ data lines

alleged “delay circuit” 

identified by Netlist in 

district court, which 

includes DQS strobe signals 

(highlighted in yellow)

EX1057 (Netlist’s Complaint in district court) at 58
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Netlist admitted in its Complaint for the ’608 Patent that a “data path” includes DQS 

strobe signals (in addition to DQ data signals) corresponding to each data signal line

EX1057 (Netlist’s Complaint in district court) at 59

(red box by Netlist)

Paper 23 (Reply) at 16; Paper 37 at 2
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EX1086 (Netlist’s demonstratives for oral argument in the ’506 IPR) at 23

DQS strobe signals must travel with DQ data signals to ensure accurate data 

transmission, as Netlist has admitted and Hiraishi and JEDEC both teach
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Netlist’s expert admitted that the JEDEC standard requires the DQS strobe 

signals to travel with the DQ data signals within a “very tight tolerance” 

Paper 23 (Reply) at 9

EX1074 at 137:13-22, 139:13-24 (objections omitted)

EX1020 (JEDEC DDR3 standard) at 59
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EX2012 at 51:22-52:7; 55:2-10 (objections omitted)

EX1074 at 99:19-25; 141:11-141:21 (objections omitted) 

Both experts agreed DQS strobe signals are “essential” for 

proper transmission of DQ data signals
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The ’035 (left) and ’506 (right) Patents, in the ’608 Patent family, also 

confirm the “data path” includes strobe signals

Paper 23 (Reply) at 6

EX1076 (Patent Owner’s expert declaration for the ’506 IPR) at ¶34

Claim [1.j] in ’035 patent, EX1031, 19:44

EX1046 (’506 patent)
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The claims and specification distinguish the “data path” (through the buffer) from the “data signal 

lines” outside the buffer, and just require a broad “correspond[ence]” between them, consistent with 

the understanding that strobe and data signals travel together in the “data path”

“wherein each respective buffer circuit of 

the plurality of buffer circuits is mounted 

on the module board, coupled between a 

respective set of data/strobe signal lines 

and a respective set of memory devices, 

and configured to receive the module 

control signals and the module clock 

signal, the each respective buffer circuit 

including a data path corresponding to 

each data signal line in the respective set 

of data/strobe signal lines, …”

EX1001 at 19:36-45 (Claim [1.e])
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the course or direction

in which a person or 

thing is moving 

Paper 23 (Reply) at 5-6

The claims and specification are consistent with the dictionary 

definition for “path”:  course or direction…a…thing is moving
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Claim 10 confirms a “data path” can include a “strobe signal,” consistent with the understanding 

that strobe and data signals for read/write “memory operation[s]” travel together in the “data path”

EX1001

1. … a plurality of buffer circuits corresponding to 

respective sets of the plurality of sets of data/strobe 

signal lines, wherein each respective buffer circuit of the 

plurality of buffer circuits is mounted on the module 

board, coupled between a respective set of data/strobe 

signal lines and a respective set of memory devices, and 

configured to receive the module control signals and 

the module clock signal, the each respective buffer 

circuit including a data path corresponding to each data 

signal line in the respective set of data/strobe signal 

lines …

2. The memory module of claim 1 … wherein the signal 

through the data path is a signal associated with the 

second memory operation.

10. The memory module of claim 9, wherein the each 

respective buffer circuit includes a first data path for 

transmitting a strobe signal associated with the second 

memory operation and a second data path for 

transmitting a first data signal associated with the 

second memory operation …
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EX1001 at 16:47-17:7

EX1001 at 17:12-:47 [1.f]….wherein each respective buffer circuit of the plurality of buffer circuits is 
mounted on the module board, coupled between a respective set of 
data/strobe signal lines and a respective set of memory devices…the each 
respective buffer circuit including a data path corresponding to each data 
signal line in the respective set of data/strobe signal lines …

EX1001 at 19:36-45

The [first/second] [read/write] paths for data and strobe signals are subparts of 

the broader “data path”
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“data path”

Paper 23 (Reply) at 6-9

“[first/second] 

 write data path”

“’[A]lthough the specification often 

describes very specific embodiments 

of the invention, we have repeatedly 

warned against confining the claims 

to those embodiments.’”

Weber, Inc. v. Provisur Techs., Inc., 

492 F.4th 1059, 1070 (Fed. Cir. 2024)

“[first/second] 

 write strobe path”

Paper 20 (POR) at 23-24

The “data path” is not limited to just Figure 16 (top)
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EX1074 at 180:25-181:14 EX1029 at ¶[0017]EX1029 at Fig. 3A (annotated)

Butt also teaches the “data path” (114) includes both DQ data signals and 

the corresponding DQS strobe signal
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Butt renders obvious a “delay circuit” (e.g., Async FIFO 112) in the “data path” 

(including both DQ data and DQS strobe signals)

Paper 1 (Pet.) at 33-41; Paper 23 (Reply) at 16

EX1074 at 181:19-182:14 EX1029 at ¶[0018]

and
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EX1005 at [0103] & Fig. 7

EX1074 at 225:18-21; 226:1-4

Hiraishi similarly discloses “data lines” (L0, L1, and L2) that include 

both DQ data signals and the corresponding DQS strobe signal
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HIRAISHI’S DATA BUFFER DOES NOT SIMPLY ADD 

ONE CLOCK CYCLE OF DELAY, OR ALWAYS OUTPUT 

DATA AT THE NEXT CLOCK CYCLE (e.g., T6)
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Hiraishi’s data buffer determines a variable amount of delay to address different vertical 

“flight time” delays caused by the different lengths of data/strobe lines L1 and L2 

EX1074 at 217:2-10

EX1074 at 223:20-224:4
EX1074 at 211:15-22
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Hiraishi’s “delay circuit” (e.g., FIFO (Read)) provides a variable delay for read data that 

depends on the amount of the vertical “Flight Time” delay (e.g., L1 and L2 delays)  

Paper 1 (Pet.) at 48-49; Paper 23 (Reply) at 25-29

T6 T5T5.7

L1 Vertical Flight-time Delay (0.7)

FIFO Delay (0.7)
L2 Vertical Flight-time 

Delay (0.3)

T5.3

FIFO Delay (0.3)

Delay for L1

Delay for L2

M
e
m

o
ry

 D
e
v
ic

e
s

1 clock cycle
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When the vertical “Flight Time” is 0.3 clock cycles (e.g., on shorter data line L2), then Hiraishi’s 

data buffer delays (i.e., “re-time[s]”) Read data signals by 0.7 clock cycles and outputs them at T6 

Paper 23 (Reply) at 25-27

EX1005 at ¶[0130] EX1082 at 2
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Hiraishi’s “delay circuit” (e.g., FIFO (Write)) provides a variable delay for write data that 

depends on the amount of the vertical “Flight Time” delay (e.g., L1 and L2 delays)  

Paper 1 (Pet.) at 45-46; Paper 23 (Reply) at 25-29

T3.75 T4.75 (write data centered at T5)T4.05

L1 Vertical Flight-time Delay (0.7)

T4.45

Delay for L1

Delay for L2

M
e
m

o
ry

 D
e
v
ic

e
s

FIFO Delay (0.7)
L2 Vertical Flight-

time Delay (0.3)

1 clock cycle

FIFO Delay (0.3)

Delay for L1
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When the vertical “Flight Time” is 0.3 clock cycles (e.g., on shorter data line L2), then Hiraishi’s data 

buffer delays (i.e., “re-time[s]”) Write data signals by 0.7 clock cycles and outputs them at T4.45 

EX1005 at ¶[0135]

EX1083 at 2
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T0 

(Greenwich 

Mean Time)

T0

(Eastern 

Time)

T0

(Pacific 

Time)

T6

(Eastern 

Time)

T6

(Pacific 

Time)

T0 (and thus T6) is different for each data buffer due to horizontal delays
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EX1074 at 115:11-116:2 EX1074 at 117:17-118:2

EX1020 at 56 EX1020 at 71

CAS Latency (CL) is measured from the time the memory device receives the command, 

which is T0

…
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During S4 read leveling, Hiraishi’s data buffer measures and stores “time A,” 

which includes the different vertical “Flight Time” delays for L1 and L2

EX1074 at 222:14-223:12, 215:15-17

…

EX1005, ¶[0151]
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During S4 write leveling, Hiraishi’s data buffer measures and stores the 

different vertical “Flight Time” delays for L1 and L2 using DQS strobe signals

Paper 1 (Pet.) at 45-46, 49-50; Paper 23 (Reply) at 21-23

EX1005 at ¶[0143]

EX1005 at ¶[0145]

EX1005 at ¶[0146]

EX1071 at 1
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EX1074 at 137:13-22, 139:13-24 (objections omitted)

EX1020 (JEDEC DDR3 standard) at 59

During write leveling, delays for DQ data signals are determined based on the measured delays for DQS 

strobe signals because DQ data signals travel with DQS strobe signals within a “very tight tolerance”
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The stored variable delays are used by Hiraishi’s “delay circuit” (e.g., FIFO) to delay 

(i.e., “re-time”) data signals during normal read/write operations

EX1005 at ¶[0130]

EX1005 at ¶[0135]

EX2012 at 64:4-12

EX1081 at 1

EX1070 at 1
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Hiraishi’s data buffer does not simply add a fixed delay of one clock cycle, which 

would result in a non-integer latency value, contrary to the JEDEC standard

EX2012 at 79:15-80:3 EX1074 at 108:17-109:1, 110:22-111:4 (objections omitted)

EX1020 (JEDEC DDR3 standard) at 24
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JEDEC does not allow non-integer latency values (e.g., 5.3 or 5.7 clock cycles)

EX1021 at 342

EX1020 (JEDEC DDR3 standard) at 13, 33-34
EX1020 (JEDEC DDR3 standard) at 23, 24, 26, 56 
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In an example of Hiraishi, where a vertical “Flight Time” delay is 0.3 clock cycles

(e.g., on shorter data line L2), read data signals arrive at the data buffer at T5.3

EX1082 at 1

EX1074 at 108:17-109:1 (objections omitted)

EX1021 at 342
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Then, Hiraishi’s data buffer delays (i.e., “re-time[s]”) the read data signals 

by 0.7 clock cycles, so that those signals are output at T6 (i.e., T5.3 + 0.7)

EX1070 at 1 EX2012 at 132:16-133:17

…

EX1082 at 2
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In another example of Hiraishi, where a vertical “Flight Time” delay is 0.7 clock cycles

(e.g., on longer data line L1), read data signals arrive at the data buffer at T5.7

EX1074 at 108:17-109:1 (objections omitted)

EX1021 at 342

EX1082 at 3
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Then, Hiraishi’s data buffer delays (i.e., “re-time[s]”) the read data signals 

by 0.3 clock cycles, so that those signals are output at T6 (i.e., T5.7 + 0.3)

EX1082 at 4

EX2012 at 132:16-133:17

Paper 23 (Reply) at 27-29

…
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In another example of Hiraishi, where a vertical “Flight Time” delay is 0.3 clock cycles (e.g., on shorter 

data line L2), the data buffer delays (i.e., “re-time[s]”) write data signals by 0.7 clock cycles until T4.45 

EX1074 at 108:17-109:1, 117:24-118:2 (objections omitted)

EX1021 at 342

EX1083 at 1
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Next, the write data signals, after the 0.3 clock cycles of vertical “Flight Time” 

delay, arrive at the memory chip at T4.75 (center aligned at T5)

EX1083 at 2
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The Board’s Institution Decision in the ’632 IPR (left), which concluded read data is always output at T6, does not 

conflict with IPR2022-00236 or Samsung’s arguments here, which involve delaying data through the “data path”

EX1066 (IPR2022-00236 Final Written Decision) at 36

(with [Hiraishi] inserted in place of Osanai)

[Hiraishi]

EX1014 (IPR2017-00730, ’632 ID, Paper 8) at 10

(with [Hiraishi] inserted in place of Saito)

EX1014 (IPR2017-00730, ’632 ID, Paper 8) at 10 

(reciting Claim 1 in ’632 patent)

[Hiraishi]’s

[Hiraishi]

EX1014 (IPR2017-00730, ’632 ID, Paper 8) at 13

(with [Hiraishi] inserted in place of Saito)

EX1001 at 19:49-55 (Claim [1.f])

the ’608 Patentthe ’632 Patent
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GROUND 2

GROUND 2:  GROUND 1 + TOKUHIRO

03
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COMBINATION FOR GROUND 2
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JEDEC’s DDR3 standard adopted a “fly-by topology,” resulting in horizontal fly-by delays for 

commands that needed to be corrected with read/write leveling to unskew the data signals

EX1020, 42

EX1085, 7; EX1074, 79:23-80:14, 89:6-90:9

Skewed data 

signals, requiring 

read/write leveling
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Consistent with JEDEC, the ’608 Patent uses DDR3 memory in a “fly-by topology,” resulting in horizontal fly-

by delays for commands that needed to be corrected with read/write leveling to unskew the data signals

; EX1074, 66:3-67:18
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Consistent with JEDEC, Hiraishi used DDR3 memory in a “fly-by topology,” resulting in horizontal fly-by 

delays for commands that needed to be corrected with read/write leveling to unskew the data signals

EX1079, 1; EX1074, 68:17-69:15 
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A POSITA understood that, with faster clock speeds, the horizontal fly-by delays 

could be large, skewing the data by more than one clock cycle (e.g., T6.5 to T8)

Paper 1 (Pet.) at 80-82

EX1024 (Giovannini) at 5:25-31

EX1005,  Fig. 17 (edited to show 300-4 with 

horizontal delay greater than one clock cycle)

EX1005,  Fig. 7

T6.5

T8

T0

(at memory controller)
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Tokuhiro (U.S. Pat. No. 8,020,022) [EX1006]

Tokuhiro solves the problem of large fly-by delays (e.g., greater than one clock cycle) by 

determining a first delay time using the write leveling function, and then using that to 

delay transmission of data during read operations (e.g., so all read data arrives at T10)

EX1006 (Tokuhiro), Fig. 11 (annotated)

Paper 1 (Pet.) at 10-11; Paper 23 (Reply) at 38-43
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EX1006 at 3:9-12 EX1074 at 179:6-12

EX1079 at 2

Paper 23 (Reply) at 44-45

Tokuhiro recognizes fly-by delays greater than one clock cycle and teaches a solution 

of setting “gradually” longer delays, e.g., 180°, 270°, 360° (not 0°), 450° (not 90°)
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Ground 2:  Ground 1 + Tokuhiro — Data Buffers also remove horizontal fly-by delays

Hiraishi alone has horizontal “fly-by delays”

(e.g., read data arriving at T9 to T10)

Ground 2 combination removes the horizontal fly-by delays

(e.g., all read data arriving at T10)

with “fly-by delays”

Tokuhiro

no “fly-by delays”

Paper 1 (Pet.) at 73-98; Paper 23 (Reply) at 38-43
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Tokuhiro: Details of removing horizontal fly-by 

delays and using write data delays for read data

Hiraishi:  Memory module with data buffers that 

adjust DQ/DQS signals to remove vertical fly-by delays

+
Butt:  Details of buffering and adjusting DQ/DQS 

signals in data paths

Ground 2:  Ground 1 + Tokuhiro — Data Buffers also remove horizontal fly-by delays
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• Improves efficiency of Hiraishi’s module by using write data delays for read data as taught by Tokuhiro

• Removes horizontal fly-by delays on Hiraishi’s module using Tokuhiro’s technique

• Tokuhiro teaches simple solution for horizontal fly-by delays greater than one clock cycle

Ground 2:  Ground 1 + Tokuhiro — Data Buffers remove horizontal fly-by delays
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Ground 2:  Two ways to set Read delays in Data Buffers based on Write 

delays in the Hiraishi+Tokuhiro combination

Paper 1 (Pet.) at 82-98
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Ground 2:  One option is to determine the delay in response to a Write 

command from the host’s memory controller

Paper 1 (Pet.) at 98-108

claim [1.b] “system command signals for memory operations”

EX1005, Fig.7

Paper 1 (Pet.) at 104

Paper 1 (Pet.) at 104-105
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Ground 2:  Another option is to determine the delay in response to the 

command for (S5) Write Leveling Operations from the host’s memory controller

Paper 1 (Pet.) at 98-108

claim [1.b] “system command signals for memory operations”

EX1005, Fig.7

Paper 1 (Pet.) at 103

Paper 1 (Pet.) at 105
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GROUND 2 HAS A “DELAY CIRCUIT” 

IN THE “DATA PATH,” EVEN UNDER 

NETLIST’S CONSTRUCTION   
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Netlist’s argument that Ground 2 does not teach a “delay circuit” in the “data path” 

relies on its erroneous construction where the “data path” excludes DQS strobe signals

EX1066 (IPR2022-00236, Paper 34) at 35-36

(with [Hiraishi] inserted in place of Osanai)

[Hiraishi]

[Hiraishi]

Paper 20 (POR) at 59

Paper 23 (Reply) at 32-33
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Even under Netlist’s construction, Ground 2 discloses a “delay circuit” (e.g., 

Hiraishi’s FIFO or Tokuhiro’s DR elements) in the “data path” 

: “delay circuit” under Netlist’s construction        

   (FIFO or Tokuhiro’s DR elements) 

: “data path” under Netlist’s construction

EX1066 (IPR2022-00236, Paper 34) at 39-40

(with [Hiraishi] inserted in place of Osanai)

[Hiraishi].

EX1074 at 164:14-18

Paper 1 (Pet.) at 90

Paper 1 (Pet.) at 90; Paper 23 (Reply) at 32-33
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IPR2022-00236 RESOLVED ISSUES 

DISPOSITIVE TO GROUND 2
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IPR2022-00236 [EX1066] and -237 relied on equivalent prior art:

Tokuhiro [EX1006] + Osanai [EX2004] (same as Hiraishi [EX1005])

• IPR2022-00236’s Osanai reference 

[EX2004] is “the same as Hiraishi 

[EX1005, primary reference for all 

Grounds] in all material respects“:

POPR at 5

EX1066 (IPR2022-00236, Paper 34) at 6

• IPR2022-00236’s Tokuhiro reference 

[EX1006] is the same reference in this 

IPR for Grounds 2-3:

Paper 23 (Reply) at 1
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EX1066 (IPR2022-00236, Paper 34) at 38-40

(with [Hiraishi] inserted in place of Osanai)

Netlist is estopped by the determination in IPR2022-00236 that a POSITA would have been motivated to 

combine Tokuhiro’s DR-1 delay element with Hiraishi’s data buffer with a reasonable expectation of success

[Hiraishi]

[Hiraishi]

[Hiraishi]’s

…

[Hiraishi]

Paper 23 (Reply) at 32-34, 37-38
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Netlist’s POR, pp. 60, 64
Samsung’s Petition, p. 82; 

Samsung’s Reply, pp. 33-34
IPR2022-00236, pp. 38-40 [EX1066]

“A POSA Would Not Have Had a 

Reasonable Chance of Successfully 

Achieving the Claimed Invention 

Based on the Proposed Modification 

to Hiraishi …The Added Delay Element 

is Inoperable”

…

“In sum, Petitioner has failed to 

provide any competent evidence or 

reasoning that a POSA would have 

had a reasonable expectation of 

implementing the claimed delay 

features because Tokuhiro’s delay 

element is not provided with any 

control signal which is required for its 

algorithm to operate, per Tokuhiro’s 

express teachings.”

“It would have been obvious to a 

POSITA to implement Tokuhiro’s delay 

functionality in Hiraishi’s data register 

buffers, and a POSITA would have had 

a reasonable expectation of success in 

doing so.”

“Hiraishi expressly teaches using the 

‘data register buffers’ to remove delays 

as part of S4 read/write leveling, … 

which the Board has already 

determined had a reasonable 

expectation of success with Tokuhiro.”

“[W]e determine that Petitioner has 

sufficiently demonstrated that one of 

ordinary skill would have been able to 

combine [Hiraishi] and Tokuhiro in the 

way proposed by Petitioner and would 

have been able to overcome any 

differences between the two 

references.”

…

“’The test for obviousness [however] is 

not whether the features of a 

secondary reference may be bodily 

incorporated into the structure of the 

primary reference.’ In re Keller, 642 

F.2d 413, 425 (CCPA 1981). Petitioner is 

not required to physically incorporate 

Tokuhiro’s variable delay circuits DR1 

and DR2 into [Hiraishi].”

Paper 1 (Pet.) at 82-91; Paper 23 (Reply) at 32-34

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position that a 

POSITA would have had a reasonable expectation of success combining Tokuhiro and Hiraishi
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Netlist’s POR, pp. 80-81
Samsung’s Petition, p. 73; 

Samsung’s Reply, pp. 37-38
IPR2022-00236, p. 41 [EX1066]

“Each of Petitioner’s reasons are 

conclusory and unsupported. … 

Thus, Petitioner has not shown that 

a POSA would have been motivated 

to undertake the combination.”

…

“As the combination has been 

proposed, however, the result would 

be an increase in the overall time 

and circuitry required.”

…

“That these operations are now 

spread out over nine different 

components (data buffers) … 

necessarily means the number of 

signaling steps … would increase, 

not decrease.”

“First motivation: Tokuhiro teaches 

calculating read delays based on the 

delays for write operations, which is 

more efficient than Hiraishi’s 

technique of performing read leveling 

independent of the write delays.”

“Netlist argues that there would be 

no motivation to combine Hiraishi 

and Tokuhiro in general … but the 

Board has already rejected that 

argument.”

“… Petitioner has sufficiently 

demonstrated that one of ordinary skill 

would have been motivated to combine 

[Hiraishi] and Tokuhiro in the way 

proposed by Petitioner. Petitioner 

provides sufficient support for its 

allegation that one of ordinary skill would 

have been motivated to combine 

[Hiraishi] and Tokuhiro.”

…

“Thus, Tokuhiro’s technique reduces the 

number of steps because it uses previous 

measurements and calculations from 

prior write leveling instead of making 

additional measurements and 

calculations to determine the delay for 

read operations.”

Paper 1 (Pet.) at 73-79; Paper 23 (Reply) at 37-38

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position that a 

POSITA would have been motivated to combine Tokuhiro and Hiraishi for efficiency
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Netlist’s POR, pp. 80-81
Samsung’s Petition, p. 79; 

Samsung’s Reply, pp. 37-38
IPR2022-00236, p. 39 [EX1066]

“Each of Petitioner’s reasons are 

conclusory and unsupported. … 

Thus, Petitioner has not shown that 

a POSA would have been motivated 

to undertake the combination.”

…

“Petitioner provides no reason why a 

POSA would desire to remove fly-by 

delays on the module side, while a 

POSA would recognize that the 

memory controller would remove 

flyby delays for both write and read 

(not using different mechanisms for 

write and read).”

“Second motivation: Tokuhiro 

provides simple techniques for 

removing fly-by delays, while Hiraishi 

does not disclose how its memory 

controller re-times read data received 

with fly-by delays”

“Netlist argues that there would be 

no motivation to combine Hiraishi 

and Tokuhiro in general … but the 

Board has already rejected that 

argument.”

“Petitioner explains that Tokuhiro’s 

leveling techniques would achieve the 

benefits of ensuring proper timing of 

signals even when Tokuhiro’s technique is 

used for an off module controller.”

Paper 1 (Pet.) at 73-79; Paper 23 (Reply) at 37-38

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position that a 

POSITA would have been motivated to combine Tokuhiro and Hiraishi on the module
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A POSITA WOULD HAVE BEEN ABLE TO 

COMBINE GROUND 1 WITH TOKUHIRO
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EX1066 (IPR2022-00236, Paper 34) at 38-40

(with [Hiraishi] inserted in place of Osanai)

A POSITA would have been motivated to combine Tokuhiro’s DR-1 delay element with 

Hiraishi’s data buffer with a reasonable expectation of success

[Hiraishi]

[Hiraishi]

[Hiraishi]’s

…

[Hiraishi]

Paper 23 (Reply) at 32-34, 37-38
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Netlist’s argument that delays would only be removed by the memory controller as part of S5 read/write leveling ignores 

Hiraishi’s express teaching that delays should also be removed in the data buffers as part of S4 read/write leveling

EX1069 at 1
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IPR2022-00711 rejected Netlist’s argument that the combination would not work 

due to the lack of express disclosure of some control signals in Hiraishi’s Figure 5

Paper 23 (Reply) at 34

…

EX1068 (IPR2022-00711, Final Written Decision, Paper 42) at 16-17
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Netlist’s expert admitted that lack of similar control signals in Netlist’s own figure 

does not prevent a Skilled Artisan from understanding how the control signals work

Paper 23 (Reply) at 34

EX1074 at 150:2-8, 157:9-16 EX1080 at 1
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Netlist’s argument that a DQS strobe signal from DR1 cannot replace Hiraishi’s original clock 

signal LCLKR to sample the Read FIFO 302 is another improper “bodily incorporation” argument

Paper 23 (Reply) at 34

EX1066 (IPR2022-00236, Paper 34) at 39-40

(with [Hiraishi] inserted in place of Osanai)

[Hiraishi]

[Hiraishi]

[Hiraishi]’s

Paper 20 (POR) at 70
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Netlist’s expert admitted that either a DQS strobe signal or a clock signal can 

be used to control sampling

Paper 23 (Reply) at 34

EX1074 at 154:15-22 
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Butt also confirms that a DQS strobe signal can be used to clock a FIFO

Paper 23 (Reply) at 34-36

EX1074 at 182:9-16 

EX1029 at ¶[0019]
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Butt teaches using a GATEON signal to block the preamble/postamble of the DQS strobe 

signal, enabling the gated DQS strobe signal (e.g., PDQS_OUT or NDQS_OUT) to clock the FIFO 

Paper 23 (Reply) at 36

EX1084 at Fig. 14 EX1029 at ¶[0047]

EX1029 at ¶[0019]

EX1074 at 184:1-5 
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Netlist is improperly distinguishing the prior art based on technical details (e.g., the difference 

between DQS strobe and CK clock signals) neither claimed nor disclosed in the ’608 Patent

Paper 23 (Reply) at 36-37

…

“[T]he reasonable expectation of success requirement refers to 

the likelihood of success in combining references to meet the 

limitations of the claimed invention.” Intelligent Bio-Sys., Inc. v. 

Illumina Cambridge Ltd., 821 F.3d 1359, 1367 (Fed. Cir. 2016) 

(emphasis added). … Thus, “the [’160] patent itself does not 

disclose the level of detail that [Patent Owner] would have us 

require of the prior art.” See Lockwood v. Am. Airlines, Inc., 107 

F.3d 1565, 1570 (Fed. Cir. 1997).

Samsung Elecs. Co. v. Netlist, Inc., IPR2022-001427, Paper 48, 35-36 

(PTAB Apr. 1, 2024) (emphasis added)

EX1074 at 154:23-155:12, 158:24-159:1  
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A POSITA WOULD HAVE BEEN MOTIVATED 

TO COMBINE GROUND 1 WITH TOKUHIRO
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Netlist’s POR, pp. 80-81
Samsung’s Petition, p. 73; 

Samsung’s Reply, pp. 37-38
IPR2022-00236, p. 41 [EX1066]

“Each of Petitioner’s reasons are 

conclusory and unsupported. … 

Thus, Petitioner has not shown that 

a POSA would have been motivated 

to undertake the combination.”

…

“As the combination has been 

proposed, however, the result would 

be an increase in the overall time 

and circuitry required.”

…

“That these operations are now 

spread out over nine different 

components (data buffers) … 

necessarily means the number of 

signaling steps … would increase, 

not decrease.”

“First motivation: Tokuhiro teaches 

calculating read delays based on the 

delays for write operations, which is 

more efficient than Hiraishi’s 

technique of performing read leveling 

independent of the write delays.”

“Netlist argues that there would be 

no motivation to combine Hiraishi 

and Tokuhiro in general … but the 

Board has already rejected that 

argument.”

“… Petitioner has sufficiently 

demonstrated that one of ordinary skill 

would have been motivated to combine 

[Hiraishi] and Tokuhiro in the way 

proposed by Petitioner. Petitioner 

provides sufficient support for its 

allegation that one of ordinary skill would 

have been motivated to combine 

[Hiraishi] and Tokuhiro.”

…

“Thus, Tokuhiro’s technique reduces the 

number of steps because it uses previous 

measurements and calculations from 

prior write leveling instead of making 

additional measurements and 

calculations to determine the delay for 

read operations.”

Paper 1 (Pet.) at 73-79; Paper 23 (Reply) at 37-38

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position that a 

POSITA would have been motivated to combine Tokuhiro and Hiraishi for efficiency
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Netlist’s POR, pp. 80-81
Samsung’s Petition, p. 79; 

Samsung’s Reply, pp. 37-38
IPR2022-00236, p. 39 [EX1066]

“Each of Petitioner’s reasons are 

conclusory and unsupported. … 

Thus, Petitioner has not shown that 

a POSA would have been motivated 

to undertake the combination.”

…

“Petitioner provides no reason why a 

POSA would desire to remove fly-by 

delays on the module side, while a 

POSA would recognize that the 

memory controller would remove 

flyby delays for both write and read 

(not using different mechanisms for 

write and read).”

“Second motivation: Tokuhiro 

provides simple techniques for 

removing fly-by delays, while Hiraishi 

does not disclose how its memory 

controller re-times read data received 

with fly-by delays”

“Netlist argues that there would be 

no motivation to combine Hiraishi 

and Tokuhiro in general … but the 

Board has already rejected that 

argument.”

“Petitioner explains that Tokuhiro’s 

leveling techniques would achieve the 

benefits of ensuring proper timing of 

signals even when Tokuhiro’s technique is 

used for an off module controller.”

Paper 1 (Pet.) at 73-79; Paper 23 (Reply) at 37-38

IPR2022-00236 rejected Netlist’s position (left), and agreed with Samsung’s position that a 

POSITA would have been motivated to combine Tokuhiro and Hiraishi on the module
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Netlist’s expert admitted that JEDEC’s DDR3 standard adopted a “fly-by topology,” resulting in horizontal 

fly-by delays for commands that needed to be corrected with read/write leveling to unskew the data signals

EX1074 at 80:7-14, 89:23-90:9  

EX1020, 42

EX1085, 7

Skewed data 

signals, requiring 

read/write leveling
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Netlist’s expert also admitted that both the ’608 Patent and Hiraishi have a 

fly-by topology, resulting in horizontal fly-by delays for commands

EX1078 at 1

EX1079 at 1

EX1001 at 8:22-26

EX1074 at 67:11-18
EX1074 at 69:8-15
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EX1074 at 54:11-15, 62:3-12

EX2015 at 141

Paper 23 (Reply) at 41-42

EX1078 at 2; EX1074, 60:23-64:24, 67:19-68:16 

Netlist’s expert also admitted that faster DDR3 clock speeds (e.g., less than 

1ns) may result in horizontal fly-by delays greater than one clock cycle
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EX2015 at 141 EX1074 at 69:20-70:14, 244:8-16 (objections omitted)

…

Netlist’s expert agreed that Hiraishi, which “focused on DDR3,” would eventually face horizontal 

fly-by delays greater than one clock cycle, as a consequence of the faster clock speeds

EX1079 at 2

EX1006 (Tokuhiro) at 3:9-12
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Tokuhiro teaches a solution to fly-by delays greater than one clock cycle, which is not 

disclosed by Hiraishi, thus providing a motivation to combine the two references

EX1066 at Fig. 7

EX2012 at 80:4-:16

EX1074 at 179:6-12EX1024 (Giovanni) at 5:25-31
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Tokuhiro recognizes fly-by delays greater than one clock cycle and teaches a solution 

of setting “gradually” longer delays, e.g., 180°, 270°, 360° (not 0°), 450° (not 90°)

EX1006 at 3:9-12 EX1074 at 179:6-12

EX1079 at 2

Paper 23 (Reply) at 44-45
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Netlist’s “space-constrained” argument is meritless because Hiraishi’s data buffer already has 

a read/write leveling circuit, so adding Tokuhiro’s functionality would require limited changes  

Paper 23 (Reply) at 45

Paper 20 (POR) at 76
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Netlist’s “space-constrained” argument is meritless because no claim limitations concern 

space, and JEDEC allows for data buffers with diverse physical sizes and various functionalities  

Paper 23 (Reply) at 45

EX1074 at 60:8-18 (objections omitted) EX1059 at 15

EX1077 at 9

EX2012 at 139:12-16, 140:1-6 
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Hiraishi’s control lines DRC and DRF are already on the module to control 

Hiraishi’s data buffer in the Tokuhiro combination 

Paper 1 (Pet.) at 20-25, 32-33, 37-39, 44-45, 49, 97-98, 106-08; 

Paper 23 (Reply) at 45-46

Hiraishi + Tokuhiro

EX1005, Fig. 7
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Netlist ignores that obviousness does not require showing that a data buffer would 

be better than the memory controller, just it was a known and suitable option

Paper 1 (Pet.) at 82-83; Paper 23 (Reply) at 46

"[I]t's not necessary to show that a 

combination is the best option, only 

that it be a suitable option."

Intel Corp. v. PACT XPP Schweiz AG,

61 F.4th 1373, 1380-81 (Fed. Cir. 2023)

Paper 20 (POR) at 77 Paper 1 (Pet.) at 83
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Netlist’s argument that the combination would increase circuitry is meritless because 

Hiraishi already provides all the circuitry and control signals needed for read/write leveling 

Paper 1 (Pet.) at 94-98; Paper 23 (Reply) at 46

Paper 1 (Pet.) at 98
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NETLIST’S

MOTION TO SUPPLEMENT 4
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Netlist failed to show that McAlexander’s testimony “reasonably could not have been 

obtained earlier” as required by 37 C.F.R. § 42.123(b)

Paper 37 at 1-2 

Feb. 26 Mar. 8 Mar. 14 Apr. 3 Apr. 9 Jul. 10Mar. 29 Jul. 19, 2024Nov. 20, 2023

Netlist received McAlexander’s 

expert report in E.D. Tex.

Netlist filed its Patent Owner Response in this IPR

Netlist finally deposed

McAlexander in E.D. Tex.
Netlist refused to take McAlexander’s deposition 

ExtractionTek Sales LLC v. Gene Pool Technologies, Inc., 

IPR2022-00625, Paper 33, at 2–5 (PTAB Mar. 30, 2023)

Paper 37, Tishman Decl. ¶¶4-13 & Exs. C–I

Samsung Elecs. Co. v. Netlist, Inc., 

IPR2022-00996, Paper 48, at 4 (PTAB Dec. 6, 2023)

PEAG LLC v. VARTA Microbattery GMbH, 

IPR2020-01212, Paper 46, at 4 (PTAB Dec. 30, 2021)
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McAlexander’s testimony is not “relevant” to this IPR under 37 C.F.R. § 42.123(a)(2) 

becasue his testimony was based on Netlist’s view of the scope of the ’608 Patent

Paper 37, Tishman Decl. Ex. C (McAlexander expert report) at p.36

Paper 37 at 2-3 
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It is Netlist who has changed its construction of “data path” since its Complaint (below), which included 

the DQS strobe signal in the “data path” (red box) and in the “delay circuit” (dashed red box)

Paper 37 at 2-3 

EX1057 (Netlist’s Complaint in district court) at 58-59

(red boxes by Netlist, yellow highlighting added)
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Netlist failed to show that consideration of McAlexander’s testimony “would be in the interests-

of-justice” under 37 C.F.R. § 42.123(b), especially given that it is inadmissible hearsay

The testimony is hearsay, and no exception applies:

• FRE 804(b) does not apply

• Netlist made “no attempt to bring [him] forward as a witness in this 

proceeding.”  CaptionCall, L.L.C. v. Ultratec, Inc., IPR2015-00637, Paper 98, at 15–

16 (PTAB Sept. 7, 2016), appeal dismissed, No. 2017-1210 (Fed. Cir. Jan. 19, 2022).

• FRE 801(d)(2)(B)–(D) does not apply

• “Since an expert witness is not subject to the control of the party opponent [i.e., 

Samsung] with respect to consultation and testimony he or she is hired to give, 

the expert witness cannot be deemed an agent [i.e., of Samsung].”  HTC Corp. 

v. Telefonaktiebolaget LM Ericsson, 12 F.4th 476, 489–90 (5th Cir. 2021).

• Construction of “data path” was not an issue in McAlexander’s case, and 

McAlexander was applying Netlist’s apparent construction of the ’608 Patent

• Samsung had no reason to object during 

McAlexander’s deposition in E.D. Tex. because Netlist 

did not give notice it planned to use it in this IPR

The testimony is also inadmissible under FRE 403:

• Extrinsic evidence has little “probative value”

• “Undue reliance on extrinsic evidence poses the risk that it will be used to 

change the meaning of claims in derogation of the ‘indisputable [intrinsic] 

records’.”  Phillips v. AWH Corp, 415 F.3d 1303, 1318–19 (Fed. Cir. 2005) (en banc).

• Samsung Elecs. Co. v. Netlist, Inc., IPR2022-00615, Paper 96, at 52–53 (PTAB Apr. 

17, 2024) (dismissing motion to supplement with extrinsic evidence)

Paper 37 at 3-5
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SAMSUNG’S

MOTION TO EXCLUDE 5
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EX2016 is impermissible hearsay and inadmissible under FRE 403

EX2016 is impermissible hearsay:

• From a different IPR proceeding

• FRE 801(d)(1) does not apply

• Netlist did not cross-examine the witness about EX2016.

• There is no prior inconsistent testimony

• FRE 801(d)(2) does not apply

• “Since an expert witness is not subject to the control of the party opponent [i.e., Samsung] with respect 

to consultation and testimony he or she is hired to give, the expert witness cannot be deemed an agent 

[i.e., of Samsung].”  HTC Corp. v. Telefonaktiebolaget LM Ericsson, 12 F.4th 476, 489–90 (5th Cir. 2021).

• FRE 106 does not apply

• Netlist is the party trying to introduce EX2016, so only Samsung could rely on FRE 106, not Netlist

• Samsung had no reason to object during Dr. Wedig’s deposition in 

IPR2022-00711

• FRE 804(b) does not apply

• Netlist deposed the expert in this IPR.  See EX2012.

EX2016 is inadmissible under FRE 403:

• Cited testimony concerned different issues

• Netlist deposed the same witness regarding the issues relevant to this 

IPR.  See EX2012.

Paper 31; Paper 38
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EX2016 is inadmissible under 37 C.F.R. § 42.53(f)(5)-(6)

and 37 C.F.R. § 42.51(b)(1)(iii) does not apply

EX2016 is inadmissible under 37 

C.F.R. § 42.53(f)(5)-(6):

• EX2016 lacks the witness’s 

signature and corrections

• The certificate shows the 

witness did not refuse to read 

or sign the transcript

37 C.F.R. § 42.51(b)(1)(iii) is not 

an evidentiary rule and does not 

permit the admission of EX2016

Paper 31; Paper 38



AUSTIN  

BRUSSELS

DALLAS

DUBAI

HOUSTON

LONDON 

NEW YORK 

PALO ALTO

RIYADH

SAN FRANCISCO

SINGAPORE

WASHINGTON

bakerbotts.com

©Baker Botts L.L.P., 2024. Unauthorized use and/or duplication of this material without express and written

permission from Baker Botts L.L.P. is strictly prohibited. Excerpts and links may be used, provided that full and

clear credit is given with appropriate and specific direction to the original content.


	1. Overview
	'608 patent
	Instituted Grounds
	Overview of the Prior Art

	2. Ground 1: Hiraishi + Butt
	Combination for Ground 1
	Ground 1 has a "delay circuit" in the "data path," even under Netlist's construction, that delays in response to "module control signals" in response to "system command signals"
	Netlist is estopped by IPR2022-00236 with respect to delaying signals on the "data path" in response to "module control signals"
	In any event, Netlist's claim construction is wrong: "data path" includes both data and strobe signals

	Hiraishi's data buffer does not simply add one clock cycle of delay, or always output data at the next clock cycle (e.g., T6)

	3. Ground 2: Ground 1 + Tokuhiro
	Combination for Ground 2
	Ground 2 has a "delay circuit" in the "data path," even under Netlist's construction
	IPR2022-00236 resolved issues dispositive to Ground 2
	A POSITA would have been able to combine Ground 1 with Tokuhiro
	A POSITA would have been motivated to combine Ground 1 with Tokuhiro

	4. Netlist's Motion to Supplement
	5. Samsung's Motion to Exclude

