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Roadmap

» Overview of the '608 patent
» Netlist's arguments are not collaterally estopped based on IPR2022-00236

» Claim Construction: Claim 1’s “data path” does not include strobe signal lines

» Ground 1: Hiraishi and Butt do not teach (1) claim 1’s “delay circuit” and (2) determining “an amount” to

delay a “signal through the data path” as required in claim 1

» Ground 2: Hiraishi, Butt, and Tokuhiro do not teach claim 1’s “delay circuit,” and a POSITA would not

have combined the references as proposed

» Netlist's Motion to Strike: The Board should strike portions of Samsung'’s Reply

Patent Owner's Demonstrative Exhibit — Not Evidence



Overview of the '608 Patent

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 i
lines and to output module command signals and
module control signals in response to the system com- oo wonslroas, Tos f L]
mand signals, the module control device being further 2 :
configured to receive a system clock signal and output
a module clock signal; and
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CK Modube Cirf

the each respective buffer circuit includ-
ing a data path corresponding to each data signal line in oy 1620 16308 16020
the respective set of data/strobe signal lines, and a FIG. 3 1601
command processing circuit configured to decode the oa | & o0 10
module control signals and to control the data path in - 1680 ~ =
accordance with the module control signals and the
module clock signal, wherein the data path correspond-
ing 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 weas - woas
through the data path by an amount determined by the
command processing circuit in response to at least one FIG. 16
of the module control signals.
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EX1001, '608 patent, claim 1.
Paper 20, POR, 21-23, 27. Patent Owner's Demonstrative Exhibit— Not Evidence 3



Claim 1 of the '608 Patent

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 1s mounted on the module board, coupled
between a respective set of data/strobe signal lines and

1. A memory module operable to communicate with a
memory controller via a memory bus, the memory bus
mcluding 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:

EX1001, '608 patent, claim 1.

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 com-
mand 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 con-
figured to receive the module command signals and the
module clock signal, and to perform the memory opera-
tions 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 respective set of memory devices, and configured to
receive the module control signals and the module
clock signal, the cach respective bufler circuit includ-
ing 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 correspond-
ing 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.

Patent Owner's Demonstrative Exhibit — Not Evidence



Netlist's arguments are not collaterally estopped

Patent Owner's Demonstrative Exhibit — Not Evidence



Four Factors of Collateral Estoppel

United States Court of Appeals

for the JFederal Circuit
GOOGLE LLC, The
Appetlant party seeking to invoke collateral estoppel must show:
HAMMOND DEVELOPMENT INTERNATIONAL, {1) the 1ssue 1s 1dentical to one decided in
INC., . . ]
Appellee the first action; (2) the i1ssue was actually
o litigated 1n the first action; (3) resolution of
the 1ssue was essential to a final judgment
i Patens Toinl and Appes] Bonsd i Mo, IPR30I in the first action; and (4) [the party
00081, against whom collateral estoppel 1s being

asserted] had a full and fair opportunity to
litigate the 1ssue 1n the first action.

Decided: December 8, 2022

J. MicHAEL JAKES. Finnegan. Henderson. Farabow.
G & D . LLP. Washington., DC. argued for ap- -
p:if;;? Allézniipresente;sb?gE(;{I;KA A_;I:i;e S;'JIIJ;EI‘.)Y IT.E' re F?"EE:‘??I(IH, 30 FSd 1459; 1465 {FEd C]l'. 1994)
KesTLE: KEVIN D. RODKEY. Atlanta. GA: DanNierL C.
TUCKER. Reston. VA.

TmMOTHY EDWARD GROCHOCINSKI. Nelson Bumgardner
Conroy PC, Orland Park. IL. argued for appellee. Also rep-
resented by CHARLES AUSTIN GINNINGS.

Paper 29, PO Sur-Reply, 4. Patent Owner's Demonstrative Exhibit— Not Evidence



Paper 29, PO Sur-Reply, 5.

Collateral Estoppel Does Not Apply: Issues Are Not Identical

The claims of the '608 patent are materially different than the claims of the 035 patent

'608 patent, claim 1 (in part)

a plurality of buffer circuits corresponding to respective

sets of the plurality of sets of data/strobe signal lines,
wherein each respective bufler circuit of the plurality of
bufler circuits is mounted on the module board, coupled
between a respective set ol 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 includ-
ing 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 correspond-
ing 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.

'035 patent, claim 1 (in part)

a plurality of buffer circuits mounted on the module board

in positions corresponding to respective sets of the
plurality of sets of data/strobe signal lines, wherein
cach respective buffer circuit of the plurality of buffer
circuits 1s coupled between a respective set of data/
strobe signal lines and a respective set of memory
devices, the each respective buffer circuit including
data paths for transmitting respective data and strobe
signals associated with the first memory operation and
logic configured to respond to the module control
signals by enabling the data paths. wherein the logic 1s
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.

Patent Owner's Demonstrative Exhibit — Not Evidence



Collateral Estoppel Does Not Apply: Issues Are Not Identical

The unpatentability theories are different in this IPR than in IPR2022-00236

CK DRC  DRF

________________________________________________________

321~ +-300

]
| GISTER i
MODE REGIS DATA REGISTER : 320

Osanai explams thatm read levelng. the timing of read data output from the
CONTROL CIRCUIT

|
memory chips and the input timing of the read command is measured for ; el ‘;Z”; R mu;:imuuc e _}———~i -
each memory chip and “used in an adjustment of an activation timing of the i LOLKR] Lok ——— SEL “BC .E L1
mput buffer circuit INB and the like.” Ex. 10059 157. But. as Petitioner }i %&{%&Ns L—-——‘j 370 | 331 Bﬂ%iasr
pomts out. Osanai does so “mn consideration of a propagation time of a i v EL----EW—_ esqu's:%ﬁius -@ém NB
signal.” Ex. 10059 146. Petitioner further indicates that Dr. Przbylski | = 24 as) 7 g
testified that the mput buffers (INB) actas a gate allowmg data and strobe M | =
signals to either pass through or not pass through. Ex. 1022, 70:10-22. We 3?] 2
determine that these disclosures of Osanai are sufficient to teach controlling GRelir |

the timing of the data and strobe signals on the data paths on which those

signals travel
EX1066, '236 FWD, 35-36.

Paper 1, Petition, 89 (annotating Hiraishi, FIG. 5).

Paper 23, Pet. Reply, 13; Paper 29, PO Sur-Reply, 6. Patent Owner's Demonstrative Exhibit— Not Evidence



Claim Construction:
Claim 1’'s “data path” does not include strobe signal lines

Patent Owner's Demonstrative Exhibit — Not Evidence



Claim 1's “data path”

'608 patent, claim 1 (in part):

clock signal, the each respective buffer circuit includ-

ing a data path corresponding to each data signal line in Netlist’s Construction: claim 1's data path does
the respective set of data/strobe signal lines, and a notinclude strobe signal lines

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 correspond- Samsung’s Construction: claim 1's data path

ing to the each data signal line includes at least one includes both data signal lines and strobe signal

tristate buffer controlled by the command processing ines
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.

Paper 20, POR, 20-26; Paper 23, Pet. Reply, 4-12. Patent Owner's Demonstrative Exhibit— Not Evidence 10



Figure 3 Supports Netlist's Construction

“each respective buffer circuit including a data path corresponding to each data signal line
in the respective set of data/strobe signal lines”

320

In one embodiment, as shown in FIG. 3, each group of s B o] —
signal lines 130 include a set of n data (DQ) signal lines 322 i | L
cach for transmitting one of a set of data signals DQ,. lm R H—‘H—‘H—h
DQ,, ..., DQ,_,. and at|least one strobe (DQS) signal line Nl
324 for transmitting at least one strobe signal DQS. Each set R .FL‘“‘L“_‘LJ""L"L‘“_‘ o
of module data/strobe lines Y include a set of n module data O R e
signal lines Y., Y,,....Y,_ , and at least one module strobe e > e
signal line Y, ,s. When the subsets of memory devices are " R .

'608 patent, EX1001, 10:31-38. L
- ’ :::: ‘11 N
\ _.

FIG. 3 EX1001, ‘608 patent, FIG. 3.

Paper 20, POR, 20-21; Paper 29, PO Sur-Reply, 1-2. Patent Owner's Demonstrative Exhibit— Not Evidence 11



Samsung’s DCT Expert Confirmed Netlist's Construction

15 n. So if wyou look at the top threse ﬂ? v
16 circuits that are shown, from right to left, ¥0 HE\‘ ? y Data path
17 to DQ, Y1 to DQLl, ¥, paren, N minus one, paren, } l
18 to DO, paren, N minus cone, paren, those three '
V(-1

15 upper blocks is your read path, is your path of F_LJ;THNH
20 data. &And down in the I.D. control bleck you oS fcmwmﬁ%ﬁ I i i Vo Data strobe
21 will see a ¥DQS input to a DQS output. That's 2

1.D. Contral i
22 the strobe. N
23 So yvou've got the lines at the top - iﬁ mT:Llezw e
24 are for your data and the strobe is line 324, EK m;um
25 which is DQS line.

FIG. 3

Paper 35, PO. Mot. To Submit Supp. Information, Attachment A, 4.
EX1001, '608 patent, FIG. 3 (annotated).

Paper 35, PO Mot. to Submit Supp. Information, 3-4. Patent Owner's Demonstrative Exhibit — Not Evidence 12



Figure 16 Supports Netlist's Construction

The DQ routing circuit 320 further includes
a first write data path coupled between the first DQ pin 1601
and the second DQ pin 1602A and a second write data path
coupled between the first DQ pin 1601 and the third DQ pin
1602B.

The DQ routing circuit further includes a read data path
coupled between the first DQ pin 1601 and a selected one of
the second and third DQ pins 1602A and 1602B. 1 (! |

EX1001, '608 patent, 17:29-33; 17:48-50, FIGs. 3, 16 (annotated).

Paper 20, POR, 23.
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Figure 15 Supports Netlist's Construction

ns gn——|liu \':.".' ) [ -
module DOS tine Y1, . The DQS routing circuit 620 ol wodend fos
further includes a first write strobe path coupled between the fapran ey | Sm— =
first DQS pin 1501 and the second DQS pin 1502A and a B
second write strobe path coupled between the first DQS pin T
1501 and the third DQS pin 1502B. Lo et wiiie strobe B e
RDQS WDQs FIG. 3
The DQS routing circuit further includes a read strobe no| D P —
path coupled between the first DQS pin 1501 and a selected N e
+ " 1501
one of the second and third DQS pins 1502A and 1502B. In T 1560 1o o
80 \
I ) /j /J YB,
] 4\ 15308 pes
620
EX1001, ’608 patent, 6:53-57, 17:8-10, FIGs. 3, 15 (annotated).
FIG. 15
14

Paper 20, POR, 22-23. Patent Owner's Demonstrative Exhibit— Not Evidence



Dependent Claim 10 Supports Netlist's Construction

No antecedent basis to claim 1’s “data path”; claim 10 defines a new “data path”

10. The memory module of claim 9, wherein the each
respective bufler circuit includes a first data path for trans-
mitting 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 m 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.

Paper 29, PO Sur-Reply, 3. Patent Owner's Demonstrative Exhibit— Not Evidence 15



Paper 29, PO Sur-Reply, 5.

Claim 1 of the ‘035 Patent Supports Netlist's Construction

'608 patent, claim 1 (in part)

a plurality of buffer circuits corresponding to respective

sets of the plurality of sets of data/strobe signal lines,
wherein each respective bufler circuit of the plurality of
bufler circuits is mounted on the module board, coupled
between a respective set ol 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 includ-
ing 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 correspond-
ing 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.

'035 patent, claim 1 (in part)

a plurality of buffer circuits mounted on the module board

in positions corresponding to respective sets of the
plurality of sets of data/strobe signal lines, wherein
cach respective buffer circuit of the plurality of buffer
circuits 1s coupled between a respective set of data/
strobe signal lines and a respective set of memory
devices, the each respective buffer circuit including
data paths for transmitting respective data and strobe
signals associated with the first memory operation and
logic configured to respond to the module control
signals by enabling the data paths. wherein the logic 1s
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.

Patent Owner's Demonstrative Exhibit — Not Evidence
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Samsung’s Construction Renders Superfluous “each data signal line in”

Samsung’s Construction: “each respective buffer circuit including a data path
corresponding to each-data-signhalline-in the respective set of data/strobe signal lines”
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EX1005, Hiraishi, FIG. 5 (annotated).

Paper 1, Petition, 34. Patent Owner's Demonstrative Exhibit— Not Evidence 17



Ground 1:
Hiraishi and Butt do not teach claim 1's “delay circuit”

Patent Owner's Demonstrative Exhibit — Not Evidence
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Samsung’s Original Unpatentability Theory (Element 1][f])

Samsung’s original mapping of Hiraishi to claim 1’s “data path”

Ground 1 discloses that “the data path [orange] corresponding to the each EEE [?_F
_________________ i I, ____-___________}.__Snu
; B . - 1 | REGIETER i
data signal line includes at least one tristate buffer [e.g.. output buffers OUTB and " ;::im o | contmocrcr | 1320
;IEE FIEAD LEVELMIG CIRTLNT I-——-—E -323
input buffers INB] controlled by the command processing circuit [including Data BC 44
Register Control Circuit 320 and logic in DLL Circuit 310] and a delay circuit RF 350
N8 |
[including DLL Circuit 310, FIFO (Write) Circuit 301, FIFO (Read) Circuit 302, I}DS’: L}E
g7
Delay Circuits 370 and 372. and Strobe Generating Circuits 374 and 376] ;
L
i ; . 1 1| | Do,
configured to delay a signal through the data path [e.g.. during a read or write e =1 _?T::A_
M. - — _1_'|'_., i | ' : 1
operation] by an amount determined by the command processing circuit [e.g.. FIFO READ) ORGUIT_ |+~ SELECTOF [+ L2
= | Ml
during the Read/Write Leveling step S4 between the memory devices and the data T e, F
FIG.5

buffer] in response to at least one of the module control signals [e.g.. DRC].” As
EX1005, Hiraishi, FIG. 5 (annotated).

Paper 1, Petition, 39-40. Patent Owner's Demonstrative Exhibit — Not Evidence 19



Samsung’s Original Unpatentability Theory (Element 1][f])

Samsung’s original mapping of Hiraishi to claim 1’s “tristate buffer,” “command processing
circuit,” and “delay circuit”

CK DRC DRF .
Ground 1 discloses that “the data path [orange] corresponding to theeach léﬁ":i_ﬂ""_:' & s—— 300
| MODE REGISTER DATA REGISTER _+ 32[}

CONTROL GIRCUIT
310~ DLLCIRCUIT e—1" ymiTe LEVELNG CIRCUIT_ | i

data signal line includes at least one tristate buffer [e.g.. output buffers OUTB and

1
|
|
I.: 3"2 9 | reap LeveLme cirourt !-—r—-:l-323
input buffers INB] controlled by the command processing circuit [including Data l LCLKR|  LCLKW SEL BC ! L1
i > DELAYCIRCUIT |\3?ﬂ |DQS! |
Register Control Circuit 320 and logic in DLL Circuit 310] and a delay circuit i OUTB ¥ 3? 1| ouiB ' ~351
: : o _ o o \ s'[;maE GENERATING |->-ISELECTOR | INB E
[including DLL Circuit 310, FIFO (Write) Circuit 301, FIFO (Read) Circuit 302, L0 | GESIEETJHNG CIHCLHT: | L2
— —— Das ! 3 32 0s |
Delay Circuits 370 and 372, and Strobe Generating Circuits 374 and 376] 950 376 ey orcur b JsELECTOR 1352
configured to delay a signal through the data path [e.g.. during a read or write 301 3E1;J_r ! 3;33 5
y | L ——»1SELECTOR| DO i LL
operation] by an amount determined by the command processing circuit [e.g.. i FOLWAITE) ;\frj 234 _?\T‘MI
L i L )
during the Read/Write Leveling step S4 between the memory devices and the data \ FIFO (READ) CIRCUIT  |= SELECTDRI ': L2
| : [
Q)
bufter] in response to at least one of the module control signals [e.g.. DRC].” As i 302 _Tk 147
. Sl
F1G.5 EX1005, Hiraishi, FIG. 5 (annotated)

Paper 1, Petition, 309. Patent Owner's Demonstrative Exhibit— Not Evidence 20



Samsung’s Original Unpatentability Theory (Element 1][f])

Samsung’s original mapping of Hiraishi to claim 1’s requirement to “delay a signal though
the data path by an amount determined by the command processing circuit in response to
at least one of the module control signals”

Ground 1 discloses that “the data path [orange] corresponding to the each
- Power—on —51
data signal line includes at least one fristate buffer [e.g.. output buffers OUTB and
input buffers INB] controlled by the command processing circuit [including Data poaet kSE
Register Control Circuit 320 and logic in DLL Circuit 310] and a delay circuit %
[including DLL Circuit 310, FIFO (Write) Circuit 301, FIFO (Read) Circuit 302, Set Mode registers  [—S53
Delay Circuits 370 and 372. and Strobe Generating Circuits 374 and 376] Y

Read/W rite Leveling
(Data register buffer —S4

configured to delay a signal through the data path [e.g.. during a read or write “Memiory chip)
T
i ] | ne circui Leveling
operation] by an amount determined by the command processing circuit [e.g.. me ooﬂh'oller 55
ala register buffer
during the Read/Write Leveling step S4 between the memory devices and the data L

buffer] in response to at least one of the module control signals [e.g.. DRC].” As

FIG.13  £x1008, Hiraishi, FIG. 13 (annotated).

Paper 1, Petition, 39, 41. Patent Owner's Demonstrative Exhibit— Not Evidence 21



Samsung’s Original, Ground 1 Unpatentability Theory Fails

The alleged “delay circuit” of Hiraishi-Butt includes circuits that: (1) are not in the “data
path” and (2) delay signals that are not “through the data path”

CK DRC %F
Ground | discloses that “the data path [orange| corresponding to the each i 1GK 32|-m.! - ESSER | Snintt ] | "3:;1;0
; 310 DLLCRCUT Je—1-1ame Leveuna crour | i i
data signal line includes at least one tristate buiffer [e.g., output buffers OUTB and : T r i
i ! 322 {, READLEVELING CRCUIT i- —-323
mput bufters INB] controlled by the command processing circuit [including Data 5' LMR} LCLKW e |SEL MSE L1
. . . . : 30 | 331 | ouB| 3
Register Control Circuit 320 and logic in DLL Circuit 310] and a delay circuit ' OUTB m—— [ —t ; 351
! Y [CGroe RATING | +-{SELECTOR INB
. . — T — W —<Jefpreramc| | CIRCUT !
[including DLL Circuit 310, FIFO (Write) Circuit 301, FIFO (Read) Circuit 302, : L 74 132 Tna i L2
TR, ... L S
: | 3% | L L. -
Delay Circuits 370 and 372, and Strobe Generating Circuits 374 and 376 i 5 ! i 'I:'m;’" et 1 352
d to del. lth h the d h [ duri d I g ]L::‘?I | | 372 3?3 IL|_
configured to delay a signal through the data path [e.g., during a read or write ' ' LI
figt V asig g path [e.g . e SELEGTOR ool 5!
operation] by an amount determined by the command processing circuit [e.g., . }1 ; i 1 341
340 < } FIFO (READ) CIRCUIT |-—-]SELECT{)R| - :|
during the Read/Write Leveling step S4 between the memory devices and the data [ 31:] g | 1po ! L2
e 1342
buffer] in response to at least one of the module control signals [e.g., DRC].” As e
FIG.5

Paper 1, Petition, 39; Paper 23, Pet. Reply, 14.

Patent Owner's Demonstrative Exhibit — Not Evidence

EX1005, Hiraishi, FIG. 5 (annotated).
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Samsung Did Not Allege that Hiraishi’'s FIFO is Claim 1's “delay circuit”

23

24

25

Paper 20, POR, 28-29.

Q. Okay. 8o I'm trying to understand, so is the

delay clrcult that reads on Claim 1l's delay clrcult 1in

yvour opinion, is that the combination of the components

that you list here?

A. Well, I believe that all of those different
parts make up the delay circuit, so I guess yes, 1it's a
combination of those. I mean, they all work together to

implement the delay circuit.
EX2012, Wedig Dep. Tr., 17:23-18:5.

Patent Owner's Demonstrative Exhibit — Not Evidence 23



Hiraishi's FIFO Does Not Satisfy Claim 1's “delay circuit”

For Ground 2, Dr. Wedig opined that Hiraishi’s existing read FIFO would need to be adapted

wine read data output in svnchronization with the corresponding strobe). I CK DRC  DRF
mg read data output in synchronization with the corresponding strobe). Inote pr=-mmcememmocanood G jpems e B 1300
MODE REGISTER c%:r'rgunﬁlg& —420
that. in this impl tation. Hiraishi’s existing read FIFO circuit 1s adapted t 310-{ MO |- e meeneor ] |
1at, 1n this implementation. Hiraishi’s existing rea circuit 1s adapted to A Eecvi [ Lo
LGLKR| LGLKW SEL LI
delay the read data. so there 1s no need to add delay circuits to the data line (DQ). SO Lg?{] ._LDQ-S%L"-
L?u i STRORE U [ 30
]| = :
EX1003, Wedig Decl., 262 376 | | [fmmvonon g
301 | |
L | L1
S Pl
341
<! FIFO [READ; m
i ‘ﬁlio\_f;
| 342
e e Ny I T e a
F1G.5
24

Paper 1, Petition, 88. Patent Owner's Demonstrative Exhibit — Not Evidence



Samsung Changed Theories

Samsung now argues that Hiraishi’s FIFO is the claimed “delay circuit”

Reply’s Read “Data Path” in Orange

P, “ ” s
Petition’s Read “Data Path” in
Orange
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Paper 29, PO Sur-Reply, 7.
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Samsung’'s New Unpatentability Theory

DRC  DRF
S ) T e, S "“"__""f'_'__]""lt 00
piacasra ||
CONTROL GROAT | :329
[ wanELEvELNG GROUT |, | i
I
352 . READ LEVELINGCREUT 323
I
I
I

For example. as shown above. Hiraishi’s Read FIFO 302 is on the DQ data

line and delays the DQ data signal. thus satisfying even Netlist’s unreasonably

]
i I
IFIFC (WR
e

narrow construction of “data path™ and “delay circuir.” Pet. 48-53: EX1005, “ucl ey g B =L B
. | . o | 2 P
[0130] (“re-timing...using the FIFO (Read) circuit 302™). The same 1s true in the
FIG.5
write direction. Pet. 39-47: EX1005. [0135] (“re-timing...using the FIFO (Write)
1510
circuit 301™).
1601
- (J 167
Ll
322 EI_F -~
WD RDOS COEUS  paajene ENB ENA
EX1005, Hiraishi, FIGs. 5 and 16 (annotated). FIG. 16

Paper 23, Pet. Reply, 14-15. Patent Owner's Demonstrative Exhibit — Not Evidence 26



Samsung’s New Theory Fails

Hiraishi’s FIFO circuit does not teach claim 1’s “delay
circuit” for at least three reasons:

1. Hiraishi's FIFOs do not operate in response to a “module control signal”; their output is
timed by local clock signals derived from the clock signal received from
command/address/control buffer 400 (which Petitioner maps to the claimed “module
clock signal”).

2. Hiraishi's S4 operations (which Petitioner alleges determines the “amount” of delay in
claim 1) are not performed based on a “system command signal.”

3. Using Butt to interpret Hiraishi (as Petitioner proposes), Hiraishi’'s local clock signals are
free running clock signals; they are not the claimed “module control signals.”

Paper 20, POR, 27-37; Paper 29, PO Sur-Reply, 12-16. Patent Owner's Demonstrative Exhibit— Not Evidence 27



Hiraishi FIFOs Do Not Operate in Response to

a “module control signal”

FIFO’s output is timed by local clock signals derived from the clock signal received from
command/address/control buffer 400, which Petitioner maps to the claimed “module clock signal”

CK DRG DRF .
: . : o 16[('_"3_2_1_7 _+ R _1 TAREGISTER TWSDU
[0087] An output operation timing of the FIFO (Write) 1 [ wooe ReaisTe RE |——320
circuit 301 is defined by the internal clock LCLKW that is | 310 OLORANT [« werewsveig oreur ] — .
. . - _ 1 RCUT |14
generated by the DLL circuit 310. An output operation timing : 322 l S;E“D SRl = |
of the FIFO (Read) circuit 302 is defined by the internal clock | LOLKR| LOLKW ook oast
LCLKR that is generated by the DLL circuit 310. The DLL | — 1 370 | 331 | ouib ‘ Ec35|
circuit 310 1s a circuit that generates the‘ internal cloclfs i ouTB = GEE}E:’EC’:E{ENG SELECTOR INB !
LCLKW and LCILKR based on the clock signal CK that 1s - _ R | a3 L2
supplied from the command/address/control register buffer : 3{! 5 314 v DS, I
. . . . . 350! [, DELAY CIRCUIT |~{SELECTOR[ZT— 1352
400, having the same circuit configuration and function as s : n |
that of the DLL circuit 212 provided in the memory chip 200. | INB 3?1 372 vl | g
o i ) o | SELECTOR DO |
EX1005, Hiraishi, 9 87. L0 | rFIFéI) gijlllTTE} 1 =3 .__?\—341
D@ 1 \ Y |
340 | FIFO (READ) CIRCUIT [<—SELECTOR L
| ! | Qi 7
FIG.5

EX1005, Hiraishi, FIG. 5 (annotated).

Paper 20, POR, 65; Paper 29, PO Sur-Reply, 9-10. Patent Owner's Demonstrative Exhibit— Not Evidence 28



Hiraishi FIFOs Do Not Operate in Response to

a “module control signal”

FIFO’s output is timed by local clock signals derived from the clock signal received from
command/address/control buffer 400, which Petitioner maps to the claimed “module clock signal”

[recerved on command/address/control connectors 130 (Fig.7, purple)], the module

control device being further configured to receive a system clock signal [Clock-Pre

module clock signal [Clock-Post in L4 and L5].”

in L3] and output a

CNTRL~Post

400 L5 200 _#0 fo 3 4
— lock—Post = = = 1] £
d 0 =i MEMORY MEMORY MEMORY MEMORY MEMORY | [{{ -+~
REGISTERBUFFER {\ ___ADD/CMD-Post| CHIP CHIP CHIP CHIP CHIP
K K | (Clock—Pos A AA
DQ—Post_‘fE,: —>DQS—Post
& s N
i ® DRC L1 A Y . : :
£l 3 T DATA DATA DATA DATA DATA
LI = bar REGISTER REGISTER REGISTER REGISTER [—»{ REGISTER|  «+---
§ 8|z BUFFER BUFFER BUFFER BUFFER BUFFER
: A A {
- L3 L4 pq-pre| [pas-pre 300

OO0<—130 L0
N \ )

29
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Hiraishi's S4 Leveling is Not Performed Based

on a “system command signal”

To Y12

T3 T4 75 T6 17 T8 T3 Ti0 T M2

Reference —
Clock Pair

T=5 T-4 T3 T-2 T

T-5 T-4 T-3 T-2 T-1

o T T2 138 T

75 T6_Tr T8 T9 TIO TN T2

1 A

a module control device mounted on the module board Svstern
and configured to receive system command signals for Command T-5 4 73 12 1-1 T0 T T 13 T4 T5 T6 17 T8 79 Ti0 T TH2
memory operations via the set of control/address signal Sional

lines and to output module command signals and Delay +Hall Cyde

module control signa]s in response to the sysgtlem com- TET4 T3 T2 Tl M T 1 B M T T8 T BB e e
mand signals, the module control device being further
configured 1o receive a system clock signal and output
a module clock signal; and

FIG. 11 (Partial) — Read Operation

No “system
command si gha |” [conMANDIADDRESSICONTROL REGISTER BUFFER]
in S4 leveling

Sy

T2 31 To T T2 T3 -

T8 T8 Tlo T TR
cK(ouT) -
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CONTROL ¢
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MEMORY CHIP - Flight Time

15 T-4 T-3 T-2 T T T2 13 T4 T CT6_ Tr T8 T9 Tio i1 T2

— - A
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circuit and a dela}’ circuit Conﬁglll‘ed (8] de]a}’ a Signal ooy COEEEEEXXEEEXDE: BT 6 D 18 (2 6 (50 £ (0, 0 (o £ (e G () 69 (. 6 (D 338 (T ke (TN
through the data path by an amount determined by the nas(our) — PETTTTREEAC S o S w08 e
command processing circuit in response to at least one b ala =

of the module control signals.

A

FIG. 15 (Partial) — Read Leveling
Paper 20, POR, 44; Paper 29, PO Sur-Reply, 10-12. Patent Owner's Demonstrative Exhibit— Not Evidence 30



Hiraishi's Local Clock Signals are Free Running Clock Signals
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Ground 1:
Hiraishi and Butt do not teach determining "an amount” to
delay a “signal through the data path”

Patent Owner's Demonstrative Exhibit — Not Evidence
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Hiraishi's S4 Operations and Re-timing

Hiraishi’s re-timing is not based on Hiraishi’s S4 leveling, and neither the re-timing nor the
S4 leveling independently satisfies element 1[f]

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.

Paper 20, POR, 40-58; Paper 29, PO Sur-Reply, 13-18.

How it works

Why it fails to satisfy Element
1[f]

S4 write leveling adjusts the
timing of the strobe signal (DQS)
to align with the clock

S4 write leveling does not cause
a “delay circuit” to “delay a signal
though the data path”

S4 read leveling adjusts the
activation timing of Hiraishi’s
input buffers (which Petitioner
maps to the claimed tristate
buffers)

S4 read leveling does not cause
a “delay circuit” to “delay a signal
through the data path”

Re-timing addresses flight delays
for write and read operations by
simply resetting the internal
latency to the next clock cycle

No delay “amount” is “determined
by the command processing
circuit” during re-timing

Patent Owner's Demonstrative Exhibit — Not Evidence
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Hiraishi’'s S4 Write Leveling

S4 write leveling adjusts the timing of DQS to align with the clock - it does not cause a
“delay circuit” to “delay a signal through the data path”

Because FIG.14A FIG.14B
it takes a certain amount of propagation time until the data |
strobe signal DQS reaches the memory chip 200, input tim- [DATAREGISTER BUFFER|
ings of the clock signal CK and the data strobe signal DQS are CKIN) Mﬂ B W o W W W o W
not always the same on the memory chip 200 side. DQ(N) - 2z ——
EX1005, Hiraishi, {] 143. > Flent Time > < DASDelay >y Flent Tme
pas(ouT) M\ -
[0145] The write leveling circuit 322 of the data register '. —> )
buffer 300 changes an output timing of the data strobe signal + Clock Skew = QoK Stew
DQS by displacing the internal clock LCLKW based on the KN R S W o W ) M\
direction of the phase shift oas) "“F Fight Trme | as
EX1005, Hiraishi,  145. | ; > FMH‘INDQS Pe!awCIockSkew
DQIOUT) — AL SIS, AfZ////‘-II 0

Upon completing the write leveling
operation in this manner, the phases of the clock signal CK EX1005, Hiraishi, FIGs. 14A-14B (annotated).
and the data strobe signal DQS input to the memory chip 200

are substantially matched with each other.
EX1005, Hiraishi, ] 146.

Paper 20, POR, 41-46; Paper 29, PO Sur-Reply, 13-18. Patent Owner's Demonstrative Exhibit— Not Evidence 34



Hiraishi’'s WL Re-timing (Write Operations)

Hiraishi’s WL re-timing addresses flight delays for write operations by simply resetting the
internal latency to the next clock cycle - No delay “amount” is “determined by the
command processing circuit” during re-timing

[0135] The data register buffer 300 loads the recerved write
data DQ in the FIFO (Write) circuit 301 with a data strobe
signal DQS that is delayed by a predetermined phase amount
(for example, phase difference of about 90 degrees). The data
register buffer 300 then performs a re-timing in synchroniza-
tion with the internal clock .LCLKW using the FIFO (Write)
circuit 301 to convert WL into WI.=5, and outputs the write
data DQ and the data strobe signal DQS. As described above,
the write data 1s transferred from the data register buffer 300

to the memory chip 200 using either one of the (wo data lines
I.1 and 1.2. The data line to be used is determined by a
designated Rank.

[0136] The memory chip 200 receives the write data DQ
that is burst output from the data register buffer 300, and
writes it in the memory cell array. At this time, there occurs a
predetermined time difference (Flight Time) between a tim-
ing at which the write data DQ and the data strobe signal DQS
are output from the data register buffer 300 and a timing at
which the write data DQ and the data strobe signal DQS are
input to the memory chip 200. In consideration of this point,
the data register buffer 300 outputs the write data DQ earlier
by an amount equivalent to the Flight Time. With this con-
figuration, it becomes possible for the memory chip 200 to
receive the write data 1)(Q in a correct manner.

Paper 20, POR, 46-52; Paper 29, PO Sur-Reply, 13-18.

7§ T-4 T-3 7-2 T-1 10 T T2 73 14 _Ib
CHOOUT) Y/ X X T X Y
CMD':OU-” 5 L= i F i
CONTROL SIGNAL {OUT) 72 ek :
I DATA REGISTER BUFFER —»H-Flight Time ' ' ; '
15 -4 T-3 T-2 7T-1 10 T2 T3, '_Il' ! Tlo T _112
CKON) e . = A _ ] _ . - - - ) -
CONTROL SIGNAL T A AT T
) | 5
WS["} —‘-' i 1 | - 1 i
) L=4 3 i 1 i 1 ‘|
DQUN) T, IJ—:['LII_LI:(_'::&"' AR ]
i b L 4 — L e
DQS{oUT) \_(_ﬂ'gﬁm&ru.r
{RCO=5nCK
palouT) s O B B 4
-t~ Re—Timing
e Fiight Time s/ [[Outout earler by Fiight Time |
T-6 T-4 T-3 T=2 T-1_ T0 T1_ T2 T3 T4 Y15 T6 17 T8 T TI0 T TN
CKIN) . B i S g Y A N G OV N N O Y o . A N ~ - -
CMD':'N) (0 & 00 48 8 O & b (5N T | l:=: R & e & i G B
' : : - 1_ :__ 1__
DQS“N} N =20 i B 1 -l--ui_‘r:}-:l‘-— - 1
= T 1 1 1 1
par) A A s mre s
Converts WL=5

EX1005, Hiraishi, {1 135-136.

Patent Owner's Demonstrative Exhibit — Not Evidence
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EX1005, Hiraishi, FIG. 12 (annotated).
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Hiraishi's WL re-timing is not based on S4 write leveling

S4 write leveling aligns CK(IN) and DQS(IN) to memory chip (red)
WL re-timing resetting the internal latency to the next clock cycle (green)

DATAREGISTER BUFFER | —»-} Fiight Trme
P 7 T 0. . B . N0 S B 15 14 T-3 7=2 T-1 T w1
C e CK(N) P LU
5 bbbl S CONTROL SIGNAL Z
__Da(l] L mu- m {l”}
CMDE(FE:; mumlmmmufamw.m-m.m&ry~aawm;‘a'mﬂwimmmn<mmn m{“]
o T I T B T R =
wnmoa.smuﬂnigﬁ?) - s T - i in s i ‘ m“”}
e D T Y DAS{OUT)
CDMTRDLSIGNA(LN‘ 5 mm:ﬁnu{
oasih) 7 iy 0 $is 6 56
oQiN) = m{ﬂﬂj :
estoun WRCD=50CK - RE_T-.T"HE
ooiouT) .
MEMORY CHIP |- Flight Time a+—te  Ouiput earier by Flight Time
=) mmnn e iy ey T e T-5 T-4 T-3 T-2 T-1 T1 ' A J8 T8 Tio Th T
meN] POEOEOEOEH D DOOEIOE @ CI’([lH} - —— - - -'... = - -
DOSIIN = = b I -
Daiin) z X “}”.“.“ o CMD{N:I
FIG.12 -
IN BRI
DQS(IN) = =
PR(N)

EX1005, Hiraishi, FIG. 12 (annotated).

Paper 20, POR, 46-52; Paper 29, PO Sur-Reply, 13-18. Patent Owner's Demonstrative Exhibit— Not Evidence
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Hiraishi’'s S4 Read Leveling

S4 read leveling adjusts the activation timing of Hiraishi’s input buffers - it does not cause
a “delay circuit” to “delay a signal through the data path”

[0151] Theread data DQ output from the memory chip 200
reaches the data register buffer 300, by which the data register
buffer 300 can find a time A from an input timing of the read
command Read that is input as a part of the control signal
DRC until the read data DQ 1s input. The time is measured for
each of the memory ChipS 200, stored in the data register 24 INB buffers, are those part of the delay circuit as well?
control circuit 320 in the data register buffer 300, and used in
an adjustment of an activation timing of the input buffer 2° A. No, they're not.

circuit INB and the like. In FIG. 15, two cases are shown

including a first case that the time A from the input of the read EX2012, Wedig Dep. Tr., 31:23-25.
command Read until the input of the read data DQ 1s short

(between the memory chip 200-0 and the data register bufler

300-0) and a second case that the time A 1s long (between the

memory chip 200-19 and the data register buffer 300-4).

EX1005, Hiraishi, I 151.

23 Q. And so those tristate buffers, those OUTE and

Paper 20, POR, 55-58; Paper 29, PO Sur-Reply, 6, 13-18. Patent Owner's Demonstrative Exhibit— Not Evidence 37



Hiraishi’s CL Re-timing (Read Operations)

CL re-timing addresses flight delays for read operations by simply resetting the internal
latency to the next clock cycle = No delay “amount” is “determined by the command
processing circuit” during re-timing

[0128] Because CL=5 inthe example shown in FIG. 11, the
memory chip 200 starts a burst output of read data DQ at a

time T5 in five clock cycles after receiving the read command T-5 T-4 T3 T=2 T-I TEt F-rbqn II-Tr'; T3 T4 TS Th_ Y7 T8 T8 TIO T T

Read. In the example shown in FIG. 11, the burst length is 8 CHON) o O T T L A e A oA A

bits (BL.=8). The read data D(Q) and a data strobe signal DQS CMD(N) G i XEYEXC i i , B L L L s

burst output from the memory chip 200 are supplied to the DRS(0UT) TR F=Ea v e R

data register buffer 300. - pa o — ——-Lj b 8 B &

[0129] The data register butfer 300 loads the read data DQ | DaTa REGISTER BUFFER | Fight Time . Flignt Time )

that is output from the memory chip 200 in the FIFO (Read) 75 T4 T3 T2 7-1 T T T2 T3 T4 Ts| T8 77 T8 T TIOTH TI

circuit 302 with a data strobe signal DQS that is delayed by a CRIN L XL AL AT AL A L A L e O B
. : COMTROL SIONAL [IN) e S ey P I

predetermined phase amount (for example, phase difference G [ o I

of about 90 degrees). At this moment, there occurs a prede- DN} L 1

termined time difference (Flight Time) between a timing at DQS0UT) = [ Cl=nik | “h — - —L"_'L' i

which the read data DQ and the data strobe signal DQS are DGLOUT) — 0 I G 6 £55 A

output from the memory chip 200 and a timing at which the = e=Tmrng

read data DQ and the data strobe signal DQS are input to the FIG.11

data register butfer 300. - .

[0130] Thereafier, the data register buffer 300 performs a

re-timing in synchronization with the internal clock LCLKR EX1005, FIG. 11 (partially reproduced and annotated); EX2013, 1139

using the I'IFO (Read) circuit 302 to convert CL into CL.=6,
and outputs the read data DQ and the data strobe signal DQS.
With this configuration, it becomes possible for the memory
controller to receive the read data DQ in a correct manner. EX1005, Hiraishi, 7 128-130.

Paper 20, POR, 55-58; Paper 29, PO Sur-Reply, 13-18. Patent Owner's Demonstrative Exhibit— Not Evidence 38



Hiraishi’'s CL re-timing is not based on S4 Read leveling

S4 read leveling adjusts the activation timing of Hiraishi’s input buffers (red);
CL re-timing resetting the internal latency to the next clock cycle (green)
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I 322 7 o TR [ ) . S o S W . W S o
: LOLKR| LOLKW cMD (v G BOEC e sl e
! ] T 4 o . —
| S asIouT) TRCD=5nCH . [Gsw R
I‘ 0UTB STROBE palouT) —1— - L
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G | DATA REGISTER BUFFER | e Flighis Time L Flight Time .
T G i “trour PO B N e O e e e T e e
I ' (! - —-— - -r - - - - - - a - - - -— - -
{ CONTROL SIONAL (N o, T T o N
[ 376 P o O 40, I | i
_ DaS(M) e I
J DQIN} 1= X0
INB 301 DQSIOLT) [ itk | i 1 "1:
Y | DGHDUT) =
FIFO (WRITE) | - et Be=TrAE
CIRCUIT
1 . FIG.11
| FIFO (READ) CIRCUIT L2
| ) )
! 302 _L‘342 EX1005, FIG. 11 (partially reproduced and annotated); EX2013 §139.
1 .

_______________________________________

EX1005, Hiraishi, FIG. 5 (annotated).
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Ground 2:
Hiraishi, Butt, and Tokuhiro do not render obvious claim 1’s
“delay circuit”

Patent Owner's Demonstrative Exhibit — Not Evidence
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Ground 2: No “delay circuit” in the “data path”

Proposed Hiraishi-Tokuhiro combination does not teach a “delay circuit” in the “data path”

CK DRC DRF DRC DRF
f T oK i N — D; ;GS:E:“ — " }-300 ! gaceden '"]'f'“" Sape e S TSaR 900
; 1 wooe res | DATA REGISTER La90 M wocoe recstEr DATAREGETER | |
| 310 DU CRCum | WRITE LEveLNG CRoUT |, conRonaRe h_lr 2 ™ wRnTE LevaunG oRcun | SO 5321}
i 352 . READ LEVELING CIRCUIT _}—‘—--E--323 3r22 ! . READ LEVELING CRCUIT i- _in:]zs
i LOLKR| LOLKN ——— SEL LNGBC Ly SEL "
| > RCUIT K, DES! CELATCRIUT :
T STROBE 370 L ORI N 00
! ; ‘ | 331 s T— 30 (331 | oufB| } oo =
: [ STROBE | ! n . f sl ;
; M e GENERATING ->-{SELECTOR INB |
' : L2 \ T |
274 | I
Das: ) = 374 332 1 112
’ | g i]. DDSI
DELAY CIRCUIT ffle-/SELE ,L 352 = bem GRCUIT M—{SELEGTOR _?'\_BSJT
i | F |
u G =~ ot
JFFO (WRITE)l<—> | [DQ: ;| - | SELECTOR I
CIRcUIT - - TS ' T ohoon - ————— 234 DO: o
g i 341
i 1 [ |
o } FIEO (READ) CIRCUIT HM_" :. 55
\ ! o0t
| 0 | i
FIG.5
Paper 1, Pet., 89 (annotating Hiraishi, FIG. 5 to include Tokuhiro’s delay DR-1). Paper 23, Pet. Reply, 14 (annotating Hiraishi, FIG. 5 to show read data path).
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Ground 2:
A POSITA would not have combined Hiraishi, Butt, and
Tokuhiro as proposed

Patent Owner's Demonstrative Exhibit — Not Evidence
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Samsung’s Theory: FIFO Clocked Out by Strobe Signal

15 Q. Okay. Is the unlabeled line that comes out of 9 Q. -- is generating a strobe; correct? And that
16 the bottom of strobe-generating circuit 376 a delayed 10 strobe is being then delayed by DR-17
17 version of the LCLKR signal that's being provided by the 11 A. Uh-huh.
18 DLL circuit to the strobe-generating circuit 3767 12 Q. And then that delayed strobe is being output in
19 A. Not exactly. Can I explain what it is? 13 two places, one where the crosshatch orange goes out to
20 Q. Please. 14 350 --
21 A. What it is is the same -- it's essentially the 15 . TUh-huh.
22 same as what comes out to the left of the box from 37e6. 16 Q. -- and second, down to CLK the data out of the
23 It is a -- it's a esignal that took LCLKR as input teo help 17 FIFO read circuit 2027 DRC DRF
""""""""""""""""""" R B A e TR T
24 provide the activation timing, but then it has generated 18 L. That's correct. MODE REGISTER DATA REGISTER L1390
CONTROL CIRCUIT T
I
f WRITE LEVELING CIRCUIT |
25 a strobe -- it generated a strobe signal. It delayed it, e |l
READ LEVELING CIRCUIT
322 323
|
1 and then that is the signal that then goes down to the SEL BC 'I L1
DOS; )
2 FIFO. So I could have shown it as attaching to the left 331 | OUTB b4 ?\35"
P 1
| I
3 side and coming over and coming down because it's the DRSS :. INB E
332 L2
4 same signal. I / i '&S‘I’TL—
¥ CIRCUIT —[SELECTOR o . 352
5 Q. I see. That was not clear to me originally. | 333 1
3?1 i 372 '
v ! I
6 So just for the record so it's clear, the FIFO (WRITE I[— SELECTOR po' L1
ol | 334 i 341
7 strobe-generating circuit 376 -- A - |
FIFO (READJCIR SELECTOR|®™ 1
I
8 A. Uh-huh. . . . L2
EX2012, Wedig Dep. Tr., 90:15-91:18. e 0o,
l: 342

FIG.5  EX1005, Hiraishi, FIG. 5 (annotated).
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Samsung’s Theory is Contrary to Hiraishi’'s and Tokhiro’s Teachings

Hiraishi teaches the FIFO 302 is clocked out by LCLKR In Samsung’s theory, FIFO 302 is clocked out by a strobe
signal and FIFO 302 receives two strobe signals
. . A I
Tt CK 321~ 00 | esseamsswesoeessandgpesapnessesasss dezecoduagsranmnesgmenan 300
: _mooe recsTER | A ear 1320 MODE REGISTER DATAREGISTER :320
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: OR| Lo —— [ oTF st U
': — 300 31| T8 BT 251
[ ouTB Th [ I
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1 CIRCUIT T 332 ! |_2
; 374 , Igs;
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