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Claim 1 of ’369 Patent

The inventive concept of the ‘369 Patent is to modify the conventional source-
synchronous operation by adding an additional strobe signal used to transfer data during
read operations, what PO’s expert refers to as a “turnaround strobe”

Pet. Reply, 5-8; see also, Pet., 14

1A system cnmprising: (discussing prosecution history)

a controller adapted to send out a first data strobe signal and
a write data signal in a write operation, the write data
signal being synchronized with the first data strobe sig-
nal, the controller being adapted, 1n a read operation, to
send out a second data strobe signal and toreceivearead  Source synchronous
data signal in synchronization with a read data strobe  read operation
signal, the read data strobe signal being received by the
controller in response to the second data strobe signal;  Turnaround strobe
and

a memory adapted to receive the write data signal in syn-
chronization with the first data strobe signal in the write
operation, the memory being adapted, in the read opera-
tion, to output the read data strobe signal in response to
the second data strobe signal and to send the read data

signal synchronized with the read data strobe signal.

Source synchronous
write operation

EX1001, claim 1
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“Source-Synchronous” — strobe and data are synchronized

Data Write Operatioen:

Memory Controller Memory Device
: data Memory
Data Slgnal—|> = re:g — ook
(array &
. strobe AN :
Strobe Si nal<|> . eripherals
: line L receiver PeTp )
transmitter circuit circuit
Data Read Operation:
Memory Controller Memory Device
data Data Memory
22 r?g bus Signal Bank
array &
yd strobe Strobe (array
- . peripherals)
receiver line Signal
circuit transmitter circuit

Strobe and data signals used in a data-write operation (top) and data-read operation (bottom)

(32) The figures above illustrate a source-synchronous arming arrangement: the
strobe and data are transmitted from the same source along with each other, winch
Ex. 2003, Jacob Decl., 16-17

“r'lr"i]l cnsure that l'hE}" remain S\r"ﬂCl’lI‘DHiZEd \\"ith one anorher; an arrangement that

ma.kes iE easier Lo IC‘E!.Fl'l'LII"EL t]‘.lf‘ clata C‘DI‘I‘EC‘T_].}’ at l'hE receiving end. ThE EDP EX&I‘IIP]E
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The ’369 Patent

A source synchronous write operation
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EX1001, Fig. 1 (annotated); EX1003, 9 35.

Pet., 13



The ’369 Patent

A source synchronous read operation with turnaround strobe (DATA STROBE SIGNAL)
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EX1001, Fig. 1 (annotated); EX1003, 4 34.

Pet., 12; Pet. Reply, 8



Prior Art Reference Lee

A source synchronous write operation*

100
WRITE OPERATION

controller ‘ INEmory
\ 140 write data 120

/ / £
I pATA /164

SDFM F/168

__166

Control ler SDtM Memory

SCA , H1B2

| o] w

rd

strobe signal

Pet., 23
EX1005, Lee, Fig. 1 (annotated); EX1003, § 42.

* Note that Lee describes source synchronous operation at 99[0017], [0018].
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Prior Art Reference Lee

A source synchronous read operation with turnaround strobe (SDtM)

100 READ OPERATION

read data emory
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: Memory e
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A

scA 162

CA_ 160
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EX1005, Lee, Fig. 1 (annotated); EX1003, € 43.

Pet., 25; Pet. Reply, 9



Instituted Claims and Grounds

Grounds - Claims Basis
#1 1.6, 10, 14, | Obvious under 35 U.S.C. § 103 (Pre-AIA) over Lee
15,16, 17, 18,
19. 25, 26, and
27
#2 2.7, and 11 Obvious under 35 U.S.C. § 103 (Pre-AIA) over Lee
and JEDEC

Pet., 16; Inst. Dec., 7.

Patent Owner does not contest Ground #1. See POR, 1, 13.
Thus, only Ground #2 remains at issue.



Claim 2 of ’369 Patent

Claim 2 (and similarly claims 7 and 11) adds a clock signal, which is “independent of
and separated from” the strobe signals

1. A system comprising:

a controller adapted to send out a first data strobe signal and
a write data signal in a write operation, the write data
signal being synchronized with the first data strobe sig-
nal, the controller being adapted, in a read operation, to
send out a second data strobe signal and to receive a read
data signal in synchronization with a read data strobe
signal, the read data strobe signal being received by the
controller in response to the second data strobe signal;
and

a memory adapted to receive the write data signal in syn-

chronization with the first data strobe signal in the write
operation, the memory being adapted. in the read opera-
tion, to output the read data strobe signal in response (o
the second data strobe signal and to send the read data
signal synchronized with the read data strobe signal.

2. The system according to claim 1, wherein the controller
is further adapted to produce a clock signal and to send the
clock signal to the memory, each of the first and the second
data strobe signals and the read data strobe signal being
independent of and separated from the clock signal.

@ EX1001, claims 1, 2

Clock signal




A Clock Signal — Synchronous Memory

Synchronous memory uses a system clock (CLK) to improve bandwidth
Pet., 60-61 and Pet. Reply, 11-13.

New interface architectures are also being used to improve the bandwidth of the
RAMs. The most common is the synchronous interface. Making a memory synchro-
nous puts it under the control of the system clock. “Wait states”, during which the
processor must wait for the output data from the RAM, can be reduced or elimi-
nated. With a synchronous RAM the input addresses can be latched into the mem-
ory, freeing the processor to perform other tasks until the data is available after a
known number of cycles. While the intrinsic speed of the RAM does not increase by
the addition of a synchronous interface, the effective speed in the system increases
since the processor no longer waits for the RAM to operate.

CLK

\> CLK = b Acray bank T

CKE —F

Gontral DO Buffer  ptl—yi—ip—

Ii
YYvryy

Array bank B

$
Z
L

Mode register

Figure 14 Block diagram of a two-bank synchronous DRAM (source: Texas Instruments)
EX.1006 (Prince Textbook), 5, cited and discussed at Pet., 60-61 and Pet. Reply, 11-13.
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The Remaining Issue to be Decided

Patent Owner argues: Petitioner responds:

* “Lee teaches an asynchronous * Although asynchronous memories may
memory.” PO Resp., 2, 14. use less power, synchronous memory

* “[T]o combine Lee with the provides higher bandwidth than
JEDEC standard to use a asynchronous memories. Pet., 60-61.
synchronous and continuous * There are more reasons to combine
clock with Lee [is] in direct a clock, as taught in JEDEC, to
contravention of [Lee’s] inventive Lee’s system. Pet. Reply, 11-17.
concept and fundamental * Lee is not limited to asynchronous
purpose.” PO Sur-Reply, 2. memory. Pet. Reply, 18-29.

@ IPR2023-01200 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 11




Lee does not require asynchronous memory

When Lee discusses asynchronous memory, it is described that it “may be beneficia

IH

in mobile applications, and that it is limited to “certain embodiments”

[0004] Various memory configurations have been utilized
in conventional mobile processing systems such as Personal
Communication Service (PCS), cellular, or Personal Digital
Assistant (PDA). Such memory systems include non-vola-
tile and volatile memories. Because mobile processing sys-
tems typically operate using a power supply voltage sup-
plied from a battery, low-power operation of the memory
system 1ncluded in the mobile processing system may be
beneficial. In particular, because maobile processing systems
may spend much of their operational time in a standby state,
memory systems that may provide low-power operation
while the mobile processing system is in the standby state
may also be beneficial.

[0005] The standby current generated in a conventional
memory, such as a synchronous memory, having a clock tree
structure may be substantially the same as that in a non-
standby state. This may be the case because the clock signal
is used as a transmission reference signal for synchronous
memory operations and, therefore, the clock signal 1s, typi-
cally, internally produced irrespective of whether an opera-
tion is being performed by the synchronous memory.

Lee, f[0004]-[0005], [0034], cited and
emphasized as in Pet. Reply, 18-20

@

[0034] As is discussed above, typically, the amount of
current consumed by a memory system in a standby state
results from the clock signal used to synchronize operations
of a synchronous memory. If the memory uses the clock
signal as an operation reference signal, the clock signal,
typically, continues to be generated even while in the
standby state. Thus, internal circuits that us or generate the
clock signals continue to operate and consume current.
However, according to embodiments of the present inven-
tion, as illustrated for example in FIG. 3, the strobe signals,
such as SCA and SDtM, that are used as transmission
references or synchronous signals, are used in the memory
120 only as a latch enable or latching signal. That 1s, the
strobe signals SCA and SDiIM are not used as a reference
signal (e.g., a clock signal) for a memory operation. This
means that the memory 120 performs read and write opera-
tions in an asynchronous manner, for example, using a delay
chain as a state machine. Accordingly, certain embodiments
of the present imvention may be capable of reducing the
standby current consumed 1n the memory 120 as no clocks
need be generated or utilized as a reference signal for the
operations to the memory array.

12




Lee’s inventive concept and fundamental purpose does not
require asynchronous memory

Lee’s SUMMARY OF THE INVENTION section describes multiple embodiments, most
of which refer generally to “memory,” and not “asynchronous memory.”
Asynchronous memory is mentioned for the first time in the third paragraph of the
summary, in accordance with “further embodiments.”

SUMMARY OF THE INVENTION [0008] In still further embodiments of the present inven-
tion, a memory is provided that includes a first interface
circuit that latches the command and address in response to
andjor methods of communicating with 2 (HSHBE) that the first strobe sg’gnal and a second interface circuit that
utilize a source synchronized interface. In some embodi- | Outputs read data in response to the second strobe signal. The
ments of the present invention, a memory is [0009] In accordance with further embodiments of the data with
stores data information and a controller is |present invention, communications with an asynchronous | signal is
controls read and write operations to/ffrom pomory are provided by receiving at the asynchronous ignal- For

utilizing the source synchronous interface. ! '
embodiments of the present invention, during MEMOry a command, an address and a first strobe signal. The ;ﬂg{.ﬁfg
1 .

write operations, the controller transfers to 1 command and the address are each received at least partially the com.
command and an address together WitP a first concurrently with the first strobe signal. Data stored in the rmat. The
and the memory latches the command an yeunchronous memory is read from the memory based on &, .7 -
response to the first strobe signal. During the re . . erred via
ih - the received command and the receive address. A second dd

e memory responds to a second strobe sig ; ) . read data
controller 1o generate a third strobe signal, and Strobe signal 1s received at the asynchronous memory and a ; pyscs.
receives data from the memory in response third strobe signal is generated in response to receipt of the
strobe signal. second strobe signal. The data read from the asynchronous
memory and the third strobe signal are output from the
o asynchronous memory. Furthermore, the data read from the
Lee, 11[0007]-[0009], highlighting added; asynchronous memory and the third strobe signal are at least

cited and emphasized in Pet. Reply, 25-26. partiall}' concurrcntly output.

@ 13

[0007] In accordance with certain embodiments of the
present invention, there is provided systems, memories




Lee’s inventive concept and fundamental purpose does not
require asynchronous memory

Lee’s DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS section warns the
reader not to limit the invention to the “embodiments set forth herein.”

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0016] The present invention now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown.
However, this invention should not be construed as limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the
invention to those skilled in the art. Like numbers refer to
like elements throughout. It also will be understood that
when an element is referred to as being| “connected” or
“coupled” to another element, it can be directly connected or
coupled to the other element or intervening elements may be
present. In contrast, when an element 1s referred to as being
“directly connected” or “directly coupled” to another ele-
ment, there are no intervening elements present.

Lee, [0016], highlighting added; cited and emphasized in Pet. Reply, 26
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Lee’s inventive concept and fundamental purpose does not
require asynchronous memory

Lee’s DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS section, through
USP 6,336,159’s incorporation by reference, teaches using a clock

[0018] A source synchronous interface is an interface
where data 1s sent from a transmitter to a receiver together
with a clock signal, which 1s used within a receive interface
to latch the accompanying data. Source synchronous inter-
faces may remove the limit of the time of flight on wire
between a transmitter and a receiver and may not require
controlled clock skew between the transmitter and the
receiver. Source synchronous interfaces are disclosed in
U.S. Pat. No. 6,311,285 cntitled “METHOD AND APPA-
RATUS FOR SOURCE SYNCHRONOUS TRANSFERS
AT FREQUENCIES INCLUDING ODD FRACTION OF A
CORE FREQUENCY” and U.S. Pat. No. 6,336,159 entitled
“METHOD AND APPARATUS FOR TRANSFERRING
DATA IN SOURCE-SYNCHRONOUS PROTOCOL AND | Lee, f[0018], cited in Pet.
TRANSFERRING SIGNALS IN COMMON CLOCK | Reply, 26-27
PROTOCOL IN MULTIPLE AGENT PROCESSING SYS-
TEM,” the disclosures of which are incorporated herein by
reference as if set forth fully herein.

The ‘159 patent describes: “a system that transmits data using a source synchronous protocol
while transmitting control signals using a common clock protocol in order to increase the
bandwidth of transmitting data without a corresponding increase in the number of signals
transmitted.” EX1014, 1:49-54, cited in Pet. Reply, 26.
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Lee’s inventive concept and fundamental purpose does not
require asynchronous memory

Lee’s CLAIMS recite different systems, some of which refer generally to “memory,”
and others that refer specifically to “asynchronous memory.”

5. A system comprising: 12. A system comprising:

a memory configured to store data information and further an asynchronous memory having a first interface circuit
configured to latch command and address information which receives a command and an address in response
in response to receipt of a first strobe signal, to latch to a first strobe signal, a second interface circuit that
write data in response to receipt of a second strobe receives data in response to a second strobe signal, and
signal for a write operation and to generate a third a strobe signal generator circuit thht generates a third
strobe signal in response 1o receiving the second strobe strobe signal in response to the second strobe signal;
signal and output read data and the generated third and
strobe signal for a read operation; and

) a memory controller that generates the first and the second

@ controller cqnﬁgured to control the read and write strobe signals and receives data from the asynchronous
operations of the memory, the controller being further memory in response to the third strobe signal
configured to transfer to the memory the command and : .

address information together with the first strobe sig-
nal, transfer write data to the memory together with the
second strobe for a write operation and transfer the
second strobe to the memory and receive the read data
together with the third strobe output from the memory
for a read operation

Lee claim section, highlighting added; cited and emphasized in Pet. Reply, 23, 27
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Conclusion

* Lee’s inventive concept, like the ‘369 patent, is a source

synchronous memory system utilizing a turnaround strobe.

* Lee discusses that asynchronous memory “may be beneficial” i
mobile applications, but Lee never requires asynchronous

memory.

* Lee repeatedly uses the general term “memory” to describe its
invention. It refers to asynchronous memory with respect to

“certain embodiments” or only in some (not all) claims.

N

@ IPR2023-01200 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Reasons to Combine Lee and JEDEC

* Synchronous memories provide the following benefits over

asynchronous memories:

“Increased bandwidth”

“Reduced cost to fabricate”

“Industry standard”

“Predictable timing, ... less skew, faster turnaround requests, and
support high-bandwidth operations such as burst mode”

“Reduced cost and simplicity of design”

Pet. Reply, 11-17, citing Petition and PO’s expert, Dr. Jacob

19
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