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‘4717 AND 215 PATENTS

BAKERBOTTS



‘215 Patent

a2 United States Patent (10) Patent No.: US 9,858,215 B1
Solomon et al. (45) Date of Patent: Jan. 2, 2018
(54) MEMORY MODULE WITH DATA continuation of application No. ]l."’335,8?5, filed on
BUFFERING Jan. 19, 2006, now Pat. No. 7,532,537, which is a
continuation-in-part of application No. 11/173,175,
(71)  Applicant: Netlist, Inc., Irvine, CA (US) filed on Jul. 1, 2005, now Pat. No. 7,289,386, which

(72) Inventors: Jeffrey C. Solomon, Irvine. CA (US):
Jayesh R. Bhakta. Cerritos, CA (US)

tnmatlon-m-iart of ailication No. IUOTSI

(73) Assignee: Netlist, Inc.. Irvine, CA (US) applhication

apphcation

imvjsioua] application

No support for claims
before July 1, 2005

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215:EX1001 pp.1-2; Paper 1 (Pet) at 5-8, 12-15



‘417 Patent (continuation of the ‘215 Patent)

a2 United States Patent

Solomon et al.

(10) Patent No.:
45) Date of Patent:

US 11,093,417 B2
Aug. 17, 2021

(54) MEMORY MODULE WITH DATA
BUFFERING

(71) Applicant: Netlist, Inc., Irvine, CA (US)

(72) Inventors: Jefferey C. Solomon, Irvine, CA (US);
Jayesh R. Bhakta, Cerritos, CA (US)

(73) Assignee: Netlist, Inc., Irvine, CA (US)

Related U.S. Application Data

continuation of application No. 14/715.486,
May 18, 2015, now Pat. No. 9,858,215,

No support for claims
before July 1, 2005

BAKER BOTTS

continuation of application No. 11/335,875, filed on
Jan. 19, 2006, now Pat. No. 7.532,537, which 1s a
continuation-in-part of application No. 11/173,175,
filed on Jul. 1, 2{)[15? now Pat, No. 7,289,386, which

is a gintinuation-mn-part of application No. 11/075,

rovisional applicatior

application

ircwisicma] application

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘417: EX1001 p.1; Paper 1 (Pet.) at 5-9, 12-15



'417/°215 Patent problem: Cost of high-density memory

Most hjghfdeusity memory modules are currently built
with 512-Megabit (*“512-Mb”) memory devices wherein

each memory device has a 64 Mx8-bit configuration. For
example, a 1-Gigabyte (“1-GB”") memory module with error
1 G b checking capabilities can be fabricated using eighteen such
. + * - s
@

512-Mb memory devices. Alternatively, it can be economi-

cally advantageous to fabricate a 1-GB memory module
using lower-density memory devices and doubling the num-
ber of memory devices used to produce the desired word

width. For example, by fabricating a 1-GB memory module
using thirty-six 256-Mb memory devices with 64 Mx4-bit

configuration, the cost of the resulting 1-GB memory mod-
ule can be reduced since the unit cost of each 256-Mb
memory device is typically lower than one-half the unit cost

of each 512-Mb memory device. The cost savings can be

5 1 2 M b: significant, even though twice as many 256-Mb memory
devices are used 1n place of the 512-Mb memory devices.

For example, by using pairs of 512-Mb memory devices

5 1 2 M bo rather than single 1-Gb membodi-
s ments described herein reduce the cost of the memory

module bz a factor of up to aBRmxlmateiz five.

'215: EX1001 at 13:51-14:4
'‘417: EX1001 at 15:63-16:16

‘417: Paper 1 (Pet.) at 10-15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 215: Paper 1 (Pet) at 10-14 7



'417/'215 Patent solution: Rank multiplication (with “fork in the road”) so
two ranks of low-density memory appear as one rank of high-density memory

Two chip selects on the memory module (10)
for two (lower-density) physical ranks In certain embodiments described herein in which the
Rank 1 number of ranks 32 of the memory module 10 is doubled or

\; ____________________________ . quadrupled, the circuit 40 generates a set of output address

and command signals so that the selection decoding is
transparent to the computer system.

The DRAM devices of a memory module are generally
arranged as ranks or rows of memory, each rank of memory
generally having a bit width. For example, a memory
module in which each rank of the memory module is 64 bits
wide is described as having an “x64” organization.

Rank 2

Z

During operation, the ranks of a memory module are
selected or activated by address and command signals that
are received from the processor. Examples of such address

and command signals include, but are not limited to, rank-

select signals, also called chip-select signals.

[ e o e e

FIG.1 One chip select from the host’s '417: EX1001 at 14:25-:29, 2:47-:51, 2:65-3:2
memory ContrO”er (20) for 215: EX1001 at 12:13-:17, 2:41-:55, 2:59-:63

one (higher density) virtual rank

‘417: Paper 1 (Pet.) at 10-15, 79-83
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 10-14, 67-71 8



'417/'215 solution: Rank multiplication with “fork in the road” in buffer circuit (40)
to avoid collisions

However, in certain
such embodiments. there are memory device boundaries of
which the computer system is unaware, so there are occa-
sions in which BBARX occurs without the cognizance of the Rank a
memory controller 20 of the computer system. As shown in

with the pre e strobe 0
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'417: EX1001 at 14:29-:36 & Fig. 7
'215: EX1001 at 12:17-:24 & Fig. 7
‘417: Paper 1 (Pet.) at 10-15, 79-83
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 10-14, 67-71



‘417/'215: Buffer circuit (40) requires one extra clock cycle for address/control and data

In certain embodiments, the circuit 40 comprises the SPD
device 240 which reports the CAS latency (CL) to the 10
memory controller of the computer system. The SPD device prTTT ;:Z T ]
240 of certain embodiments reports a CL, which has one § _ D0 !
more cycle than does the actual operational CIL. of the % ﬁjg . DQ63 |
memory array. In certain embodiments, data (ransfers i . _-Ds0 !
between the memory controller and the memory module are | . * DQs7 |
registered for one additional clock czc]eH i Ej J0 resO# b poo
‘The additional clock cvcle of certain embodiments 1s added i ad & cirl -
to the transter time budget with an incremental overall CAS E 20 — Eggg
latency. This extra_cycle of time in certain embodiments | L% poo i E o057 20
advantageously provides sufficient time budget to add ' i (j\.i’ﬁ s T ook

i . DQSO |_ad & cirl
!!rom t!e memory controller 20. The buffer o % . . !
certain embodiments comprises combinatorial logic, regis- i * — - Sﬁ; ;
S . . ; !
ters, and logic pipelines. In certain embodiments, the buffer | ﬁ od & oirl :
adds a one-clock cycle time delay, which 1s equivalent to a | |
registered DIMM, to accomplish the address decoding. The i_ i
one-cycle time delay of certain such embodiments provides | T T T T T T T
suflicient time for read and write data transfers to provide the
functions of the data path multiplexer/demultiplexer. Thus, FIG. 1
for example, a DDR2 400-MHz memory system m accor-
dance with embodiments described herein has an overall
CAS latency of four, and uses memory devices with a CAS T~ v v
latency of three. 3 clock cycles + 1 clock cycle = 4 clock cycles
"417: EX1001 at 22:36-:60 >

'215: EX1001 at 20:22-:46 '417: Paper 1 (Pet) at 12-15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 12-14



INSTITUTED GROUNDS &
PRIOR ART
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Instituted Grounds

Dispute whether
Ellsberry (filed
June 1, 2005) is

prior art
Grounds ‘417 Patent ‘215 Patent Prior art (8103(a) combination)
1 Claims 1-15 Claims 1-29 Perego +JESD79-2
2 Claims 1-15 Claims 1-29 Ground 1 + Ellsberry
3 Claims 1-15 Claims 1-29 Ground 1 + Halbert
4 Claims 1-29 Ground 1 + Matsui2

BAKER BOTTS

‘417: Paper 1 (Pet.) at 5; Paper 11 (ID) at 5, 42
'215: Paper 1 (Pet.) at 5; Paper 11 (ID) at 4, 34

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12



Prior Art: Perego (U.S. Patent No. 7,363,422) [EX1071]

a2 United States Patent (10) Patent No.:  US 7,363,422 B2
Perego et al. 45) Date of Patent: *Apr. 22,2008

(54) CONFIGURABLE WIDTH BUFFERED

MODULE (21) Appl. No.: 10/766,131

(22) Filed: Jan. 28, 2004
(75) TInventors: Richard Perego, San Jose, CA (US);

Fred Ware, Los Altos Hills, CA (US); (65) Prior Publication Data
Ely Tsern, Los Altos, CA (US) US 2004/0186956 A1 Sep. 23, 2004

(73) Assignee: Rambus Inc., Los Altos, CA (US)

Buffer device 350 provides a high degree of sysiem 305
flexibility. New generations of memory devices may be 4
phased in with controller 310 or into memory system 300 by 360 360
modifyving buffer device 350. Backward compatibility with [N\ 350~ I
existing generations of memory devices (i.e., memory
devices 360) may also be preserved. Similarly, new genera- 340~ Memory Buffer
tions of controllers may be phased in which exploit features Device | |LI" ] | Device | Device
of new generations of memory devices while retaining j

backward compatibility with existing generations of 370 1

memory devices.

EX1071 at 6:34-:43 EX1071 at Fig. 3B

'417: Paper 1 (Pet.) at 15-19, 28-33
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 215: Paper 1 (Pet.) at 15-19, 30-35
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Prior Art: JESD79-2 standard for DDR2 memory [EX1064]

JEDEC DDR2 SDRAM SPECIFICATION SEPTEMBER 2003

1.2 Input/Output Functional Description

| Symbol ‘ Type ‘ Function |
e Chip Select: All commands are masked when CSis registered HIGH. Ccs provides for external
P Rank selection on systems with multiple Ranks. CS is considered part of the command code.
RAS, CAS, WE Input Command Inputs: RAS, CAS and WE (along with CS) define the command being entered.
Bank Address Inputs: BAO and BA1 for 256 and 512Mb, BAO - BA2 define to which bank an
BAO - BA2 Input Active, Read, Write or Precharge command is being applied. Bank address also determines if the
mode register or extended mode register is to be accessed during a MRS or EMRS cycle.
Address Inputs: Provided the row address for Active commands and the column address and
Auto Precharge bit for Read/\Write commands to select one location out of the memory array in the
AO- A15 Input respective bank. A10 is sampled during a Precharge command to determine whether the

Precharge applies to one bank (A10 LOW) or all banks (A10 HIGH). If only one bank is to be
precharged, the bank is selected by BAO, BA1. The address inputs also provide the op-code
during Mode Register Set commands.

|
. __Inputf Output: Bi-directional data bus.

(688 (pas)

(UDQS

(RDQS), (RDQS)

). (UDQ@S)
(LDQS). (LDQS) InputiOutput
)

m output with read data, input with write data. Edge-aligned with read data, centered in
write data. For the x16, LDQS corresponds to the data on DQ0-DQ7; UDQS corresponds to the

data on DQ8-DQ15. For the x8, an RDQS option using DM pin can be enabled via the EMRS(1) to
simplify read timing. The data strobes DQS, LDQS, UDQS, and RDQS may be used in single
ended mode or paired with optional complementary signals DQS, LDQS, UDQS, and RDQS to
provide differential pair signaling to the system during both reads and writes. An EMRS(1) control
bit enables or disables all complementary data strobe signals.

Table 10 — Command truth table.

CAS Late ncy

AB Ab A4 Latency A5 | A4 | A3 |Additive Latency

0 0 0 Reserved 0 0 0 0

0 1 Reserved 0 0 1 1
0 1 0 2(Optional) 0 1 0 2
0 )f—-ﬁ| o | 1|1 3

=

17 0 0 4 1 0 0 4
1 0 1 5 1 0 Reserved
1 1 0 Reserved 1 1 0 Reserved
1 1 1 Reserved 1 1 1 Reserved

CKE BAO
Function ‘ €S | RAS | CAS | WE |BA1|A15-A11 | A10| A9-A0 |Notes
Previous | Current BA2
Cycle Cycle
1 1
Bank Activate H H L L H H BA Row Address 1.2
H H L H L L BA | Column L Column |1,2,3,
Write with Auto Precharge H H L H L L BA | Column H Column | 1.2,3,
H H L H L H BA | Column L Column | 1.2,3
Device Deselect H X H X X X X X X X 1

NOTE 1 All DDR2 SDRAM commands are defined by states of CS, RAS, CAS, WE and CKE at the rising edge of the clock.

BAKER BOTTS

EX1064 (JESD79-2) at 6, 49

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

. The is always defined as
additive latency plus CAS latency L+CL). I .

4 0 1 2 3 4 5 6 7 8 9 10 11 12

Figure 22 — Example 2:-Followed by a-to the Same Bank
[AL=0and CL=3,RL=(AL+CL)=3,WL=(RL-1)=2,BL=4]

EX1064 (JESD79-2) at 12, 14, 24-25

'‘417: Paper 1 (Pet.) at 19-20, 92-96
'215: Paper 1 (Pet.) at 19-20, 84-86 14



Prior Art: Ellsberry (U.S. Patent Pub. No. 2006/0277355) [EX1073]

BAKER BOTTS

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2006/0277355 Al
Ellsberry et al.

(43) Pub. Date: Dec. 7, 2006

(54) CAPACITY-EXPANDING MEMORY DEVICE

ECLK

CSOA
ACA
o . 1012
01552959 pawga 4] 58 S5 o
_ASIC__ | hag DQSOA [ | B |
DQSO 1016 Al—l_li 1006
ASC oz DOAZ:) DQ AC CS CK
DRY(7:4) i DRS1A DQS N/2 DDR J
ASIC__Inas) ECLK i
] SWITCH Cs0B 1010
ASIC e I
I —
NCLK DQB(3:0) |—4 DQ AC C5 CK
DQSOB [ DQS N/2 DDR
,_ 1014 100
1004 DGB(7:4) |\ 44 L1 8
DASIH DQ AC CS CK
o DQS N/2 DDR
PIPE
c/;g AC ACA |ACA
Cso CS0A
s CsiA _‘gsoi -
NCIK | Control Unit ~ |1002 PCIK | gy
ASIC ACB
Partty | parity ACB
Error | Enor csos |CS08 |
Mode| Mode CsiB
Fig. 10

(22) Filed: Jun. 1, 2005

(57) ABSTRACT

The invention relates to a device, system, and method for
expanding the memory capacity of a memory module. A
conirol unit and memory bank swiich are mounted on a
memory module to selectively control write and/or read
operations to/from memory devices communicatively
coupled to the memory bank switch. By selectively routing
data to and from the memory devices, a plurality of memory
devices may appear as a single memory device to the
operating system. That is, the invention expands the addres-
sable memory banks on a module by making two smaller-
capacity ‘memory 'devices|emulate a single higher-capacity
memory device.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘417: Paper 1 (Pet.) at 20-22, 111-15
'215: Paper 1 (Pet.) at 20-22, 112-16

15



Prior Art: Halbert (U.S. Patent No. 7,024,518) [EX1078]

a2 United States Patent

Halbert et al.

(10) Patent No.:
45) Date of Patent:

US 7,024,518 B2

Apr. 4, 2006

(54) DUAL-PORT BUFFER-TO-MEMORY Mar. 13, 2002
INTERFACE
Module CAS
(s Latency (4.0) .
m e M RDQO ¥
4 L(l RDMO Rank :
- 140 T Tin T2 T2n T3 T3n 14 Tan T5 T5n T6 Ten T7 T7n 'ta Tén T9 Ton T10
% ' ST o
33 : _T ,B/ MDQS |  MEMORY /—*_/‘ =
pas DEVICE ARRAY \\> “ READ i\\\\ \\\ \\\\ \\\ =
m =1 | | roa ——— GeLa Y(GoL s T I NN I N Y
N P _ mﬂ: NHix fmp R\
' L ROL’ Gora X ot XTI T NN
Fig. 4 f C 128 \ —t
: 4l
MDQS
v CONTROLLER RADDINCGVD
o  RCLK

(=]

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘417: Paper 1 (Pet.) at 22-25, 120-26
'215: Paper 1 (Pet.) at 22-25, 126-31




Prior Art: Matsui2 (U.S. Patent Pub. No. 2003/0039151) [EX1082]

(19) United States

a2y Patent Application Publication (o) Pub. No.: US 2003/0039151 Al
Matsui (43) Pub. Date: Feb. 27, 2003

(54) MEMORY DEVICE AND MEMORY S5YSTEM

(22) Filed: Aug. 23, 2002
" .

- s - .- -
COMMAND  (geD) [ReD) }

i | |
DATA o — - . . O] |
PEAMINATION. S L] a [0037] The memory controller 21 comprises a control unit
CONTROL SIGNAL ! Y11 Feur deliverina . e , s y L A
- ‘ 211 for delivering a termination control signal to the control

NAI {4 " . y > . v .

TERMINATION i ‘ \ / signal line 25, a driver 212 for delivering data to the data bus

CONTROL SIGNAL [ . . . »
@ DRAM3 22 upon carrying out a data write operation, a receiver 220

[

| |
DRAM INTERNAL it ‘1 ‘

|

[

R AMRTon | r for receiving data from the data bus 22 upon carrying out a
CONTRG: SRAm.4 | data read operation, and & eraipation circuit 213 10 be pul
/

ContRoL SienaL A g N i01o an operating state in case where the data are read from
S | \ the DRAMI, the DRAM2, the DRAM3, and the DRAMY,
n H e o Tt as I wre calert e sy

TERMINATION | | The driver 212 dn.d l"!t. receiver ....30 arc selectively con
ERMINATION GONTROL UPON HEAD OPERATION OF DRAM 13 nected to !hc. termination circuit 21 'un(lu control of the

FIG.5 control unit 211 as will later be described.

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 25-27, 131-34 17



LEVEL OF SKILL 2
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Netlist only disputes whether a POSITA knew about the internal “design”

of memory devices and modules

B.  Person of Ordinary Skill in the Art (“POSITA”)

A POSITA 1n the field of the 417 Patent in 2004 or 2005 would have had an
advanced degree in electrical or computer engineering and at least two years
working in the field. or a bachelor’s degree in such engineering disciplines and at
least three years working in the field. EX1003, §48. Additional training can
substitute for educational or research experience. and vice versa. Jd. A POSITA
would have been familiar with various standards of the day including the JEDEC
industry standards, and knowledgeable about the design and operation of

standardized DRAM and SDRAM memory devices and memory modules and how

they interacted with the memory controller of a computer system. Id. Specifically.

he or she would have been knowledgeable about the JEDEC DDR and DDR2
SDRAM standards used to standardize the functioning of memory devices, and the
JEDEC 21-C standard used to standardize different possibilities for the physical
layout of memory devices on a module as well as different possibilities for density

and organization of the memory devices to achieve a given memory capacity. Id.:

see also id. 1949-50 (citing EX1001. 6:43-58, 23:23-24:22, 39:21-28 (referring to
JEDEC standards); EX1060, EX1062, EX1064, EX1066). He or she would also
have been familiar with the structure and operation of circuitry used to access and
control computer memories, including sophisticated circuits such as ASICs
(Application-Specific Integrated Circuits) and CPLDs (Complex Programmable
Logic Devices) and more low-level circuits such as tri-state buffers. flip flops and

registers. Id. Y48.

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘417 Paper 1 (Pet.) at 9-10; see also '215 Paper 1 (Pet.) at 9-10 (similar)

'417: Paper 27 (Reply) at 1; Paper 1 (Pet.) at 9-10
'215: Paper 27 (Reply) at 1; Paper 1 (Pet.) at 9-10 19




Netlist's expert admitted that books in the field (including his own)
taught about the internal design of memory devices and modules

0. Chapter B of the Jacob textbook
P Chapter 8 DRAM Device Organization: Basic Circuits and
marked as Exhibit 1070 ' start ing O page 353 and ——— Architecture ................................................................... 353
8.1 DRAM Device OrganiZation iesssssssmssisnssniimimssssesimisisssissssssssiiisises 303
ending on page 376, describes the internal 8.2 DRAM Storage Celle....... ' ressssresmmsssssssesssesserssssasres 360
8.3 RAM Array Structures SPTR— FRORNRRRUSRNRRNN. | | .
operat ion and structure of DEAM memo ry devices H 8.4 Differential Sense AMPUAET......cceieeseiomenresssserassersrssssssmsssssssernsssssssssassers 360
8.5 Decoders and Redundancy ......emssmsmmmsimssmssmssses 360
correct? 8.6 DRAM Device Control LOGIC....uumemssmessssssermmsssssssessssssssssnasssssssasenss 368
N G 11 i that ' + 8.7 DRAM Device Configuration.........cieeeissssmsmsnessrrssssssssssssssssssnrssssrsnsssssssnnss 50
- enera'.ly speaxing, a S SR 8.8 Datal/O... crnsssssnemnasassnasasnnessnsssns 372
i i 8.9 DRAM Device Packaging ... S— RS i
So I was clearly 1n error when I sald the two 8.10 DRAM Process lugymdpmmmung
. . Considerations... R —— 374
pages 1n one figure.

EX1070 at xiv

Q. And did you write this book
marked as Exhibit 1097 yourself? 3 DRAM Basics
A. Yes. The discussion of DRAM basics in this chapter begins with a
general description of how a DRAM stores information, how
Q- Please turn to page 41 of »| information is presented to a genmeric DRAM, and how it is
I : : retrieved again. Section 3.4 then describes the semiconductor
Exhibit 1097, which 1s Chapter 3 of your book, techrology used to make DRAMs and discusses the evolution of
and let me know when you're there. that technology over the past two decades. Section 3.5 contains
greater detail about the finer points of DRAM design and their
A. I'm at Chapter 3. implications for present and future memory systems.
EX1095 at 149:9:16, 168:10-:16; see also id. at 151:2-154:19, 163:15-:22 EX1097 at 41
'417: Paper 27 (Reply) at 1
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'215: Paper 27 (Reply) at 1 20




CLAIM CONSTRUCTION 3

“RANK”: ONE OR MORE MEMORY DEVICES

BAKER BOTTS



The Board has repeatedly construed “rank” to include one or

more memory devices, rejecting Netlist's arguments

BAKER BOTTS

Trials(@uspto.gov Paper11
571-272-7822 Date: August 1. 2023

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNGELECTRONICS CO..LTD..
Petitioner.

V.

NETLIST.INC.,
Patent Owner.

IPR2023-00455
Patent 9,858,215B1

Before PATRICK M. BOUCHER. JON M. JURGOVAN., and
DANIEL J. GALLIGAN, Administrative Patent Judges.

GALLIGAN, Adminismative Patent Judge.

DECISION
Granting Institution of Inter Partes Review
ISUSC §314

For the reasons discussed above, we prelimmarily determine that a
rank may have only one memory device. We do not construe the term

further at this tume. See Realtime Data, 912 F.3d at 1375.

'215: Paper 11 (ID) at 9-13

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Trials(@uspto.gov Paper 96
571-272-7822 Entered: April 17, 2024

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

T SAMSUNG ELECTRONICS CO., LTD., MICRON TECHNOLOGY, INC..
MICRON SEMICONDUCTOR PRODUCTS, INC.. and MICRON
TECHNOLOGY TEXAS LLC.!
Petitioner,

V.

NETLIST. INC..
Patent Owner.

IPR2022-00615
Patent 7.619.912 C1

Before JON M. JURGOVAN, DANIEL J. GALLIGAN. and
KARA L. SZPONDOWSKI. ddministrative Patent Judges.

JURGOVAN. Administrative Patent Judge.

JUDGMENT
Final Written Decision
Determining Challenged Claim Unpatentable
Dismissing Patent Owner’s Motion to Submit Supplemental Information
Dismissing Petitioner’s Motion to Exclude
35 US.C. § 318(a)

Based on the foregoing, we conclude that “rank™ as used in the "912

patent can include only “one memory device.” Because the intrinsic record
—

is clear. we need not resort to extrinsic evidence fo determine the scope of

EX1114 at 13-24; see also EX1023 at 29-33; EX2023 at 4-6

'417: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28
'215: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 27-30



The District Court also construed “rank” to include one or more
memory devices, rejecting Netlist's arguments

The Disputed Terms The Court’s Construction

A “rank” of memory 1s “a ‘bank’ of one or
The “Rank™ T , e
¢ 9? ) Pztent ’??;SPatent 215 Patent) more devices on a memory module that oper-

ate 1 response to a given signal”

EX2030 at 35; see also id. at 11-14

'417: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 1-2; Paper 1 (Pet)) 27-30 23



The textbook definition of “rank” (including by Netlist's expert on the left)
includes just one memory device

Rank

A rank of DRAMs, SIMMs, or DIMMs is the physical
collection of devices that have to be present or not
present ag a group for the memory system to operate
properly. A rapk of memory typlcally consists of one or
more DRAMs that are ganged in parallel and accessed
together as a wider organizational unit.

EX1097 (Przybylski textbook) at 497

SECOND EDITION

Steven A. Przybylski

BAKER BOTTS

10.2.2 Rank

Figure 10.5 shows a memory System populated
with 2 ranks of DRAM devices. Essentially, a rank of
memory is a “bank” of one or more DRAM "devices
that operate in lockstep in response to a given com-
mand. However, the word bank has already been
used to describe the number of independent DRAM
arrays within a DRAM device. To lessen the confu-
sion associated with overloading the nomenclature,
the word rank is now used to denote a set of DRAM
devices that operate in lockstep to respond to a given
command in a memory system.

In modern memory systems, multiple DRAM
devices are commonly grouped together to provide
the data bus width and capacity required by a given
memory system. For example, 18 DRAM devices,
each with a 4-bit-wide data bus, are needed in a given
rank of memory to form a 72-bit-wide data bus. In
contrast, embedded systems that do not require as
much capacity or data bus width typically use fewer
devices in each rank of memory—sometimes as few
as one device per rank.

MEMORY SYSTEMS ‘

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1070 (Jacob textbook) at 413-14

DMc

chip-select 0

chip-select 1

d

data.bus

16

_, databus

16

. data.bus

16

Rank

FIGURE 10.5: Memary system with 2 ranks of DRAM devices.

'417: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28
'215: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 27-30 24



The ‘215 Patent expressly claims one memory device in each rank

BAKER BOTTS

a2y United States Patent

Solomon et al,

(10) Patent No.: US 9,858,215 B1
(45) Date of Patent: Jan. 2, 2018

(34) MEMORY MODULE WITH DATA
BUFFERING

(71)  Applicant: Netlist, Inc., Irvine, CA (US)

(72)  Inventors: Jeffrey C. Selomon, Irvine, CA (US);
Jayesh R, Bhakta, Cerritos, CA (US)

a plurality of memory integrated circuits mounted on the

printed circuit board and arranged in a plurality of
ranks including a first rank and a second rank, the
plurality of memory integrated circuits including at

least one first memory integrated circuit in the first rank
and at least one second memory integrated circuit in the

second rank, wherein the tirst rank 1s selected to recerve

b '215: EX1001 at 37:32-:38

5 s related to the 912 patent, and that it refers to “rank™ as “‘at least one

Petitioner contends that U.S. Patent 9.858.215 B1 (“the "215 phitent™)

memory integrated circuit.” Ex. 1058, 152, 187 (3:33-35), 204 (37:35-38).
Although Patent Owner characterizes Petitioner’s observation as a “trick”

because Patent Owner added disclosure to the "215 patent that 1s not present
in the "912 patent (Prelim. Sur-Reply 6-7). Patent Owner does not deny that
the "215 patent defines “rank™ in this way. Claim terms must be interpreted

consistently across related patents. See SightSotmd Techs., LLC v. Apple

EX1023 at 32;
see also '215: Paper 11 (ID) at 10-11

'417: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 27-30
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The '417/'215 Patents disclose an embodiment where each “rank” has just “one”
memory device, as found by the Board

Table 1 provides a logic table compatible with certain
embodiments described herein for the selection among ranks

Patent Owner counters that. “[r]ead m context. the embodmments of memoty devices 30 using chip-select signals.
) described with reference to Table 1 refer to transmitting a command signal TABLE 1
& to one of the multiple memory devices in the selected rank.” Prelim. State €S CS; A, Command CSgy CSgp €Sy CSyy

Resp. 11. Onthis record. we disagree with Patent Owner’s interpretation of Yoo b fawe Db !
. . . . oo 3 0 1 X Active 0 0 1 1
this passage. The 215 patent states that Table 1 is a logic table “for the 4 1 0 0 Acdive 1 1 0 1
5 1 0 1 Active 1 1 1 0

selection among ranks of memory devices 30 using chip-select signals.™ g 1 [1] X Acive 1 L 0 0
1 X X 1 1 1 1

Ex 1001, 16:22-24. Wesee nothing m Table 1 thatindicates a further
The “Command™ column of Table 1 represents the various

selection of memory devices within each rank. Rather. the passage quoted commands that a memory device (e.g., a DRAM device) can
execute, examples of which include, but are not limited to,

activation, read, write, precharge, and refresh. In certain
embodiments, the command signal is passed through to the
selected rank only (e.g., state 4 of Table 1). In such embodi-

above indicates an embodiment in which eachrank has one memory device

because it describes sending the command signal “to only one memory

device or the other memory device™ by reference to logic showing the ments, the command signal (e.g., read) is sent to %
memory device or the other memory device so that data is

selection of one rank or another rank. See Ex. 1001, 16:66—17:12. supph'% Trom one memory device at a time. In other
] o ] S _ embodiments, the n::l:n"_nr_nanar signal 1s passed through to both

On this preliminary record, we determine that the intrinsic evidence associated ranks (e.g., state 6 of Table 1). In such embodi-

.. , .. . ments, the command signal (e.g.. refresh) is sent to both

supports Petitioner’s position that a rank may have only one memory device. memory devices to ensure that the memory content of the
‘ memory devices remains valid over time. Certain embodi-

215: Paper 11 (ID) at 12; see also ments utilize a logic table such as that of Table 1 to simulate

EX1114 at 15-18 (quoting EX1015 (912 Patent) at 7:55-9:21); EX2023 at 5-6 (same) a single memory device from two memory devices by

selecting two ranks concurrently.

'‘417: EX1001 at 18:37-19:27
'215: EX1001 at 16:22-17:13

'417: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 27-30 26



The DRAM devices of a memory module are generally
arranged as ranks or rows of memory, each rank of memo
enerally having a bit width. For m
Wmﬂm memory module 1s 64 bits
wide 18 described as having an “x64” organization, Simi-

larly, a memory module having 72-bit-wide ranks is
described as having an “x72” organization.

—— & Py

During operation, the ranks of a memory module are
selected or activated by address and command signals that
are received from the processor. Examples of such address
and command signals include, but are not limited to, rank-
select signals, also called chip-select signals. Most computer
and server systems suppt}mﬁﬁﬂ-m memory
modules. By only supporting one-rank and two-rank

memory modules, the memory density that can be incorpo-
rated in each memory slot is limited.

BAKER BOTTS

‘417: EX1001 at 2:47-:53, 2:65-3:6
‘'215: EX1001 at 2:41-:47, 2:59-:67

Various types of memory modules 10 are compatible with
embodiments described herein. For example, memory mod-
ules 10 having memory capacities of 512-MB, 1-GB, 2-GB,
4-GB, 8-GB, as well as other capacities, are compatible with
embodiments described herein. Certain embodiments
described herein are applicable to various frequencies
including, but not limited to 100 MHz, 200 MHz, 400 MHz.,
800 MHz, and above. In addition, memory maodules 10
having widths of 4 bytes, 8 bytes, 16 bytes, yies, or 32
m 64 bits, 128 bits, 256 bits, as well as other widths (in
bytes or in bits). are compm:ents
described herein. In certain embodiments, the memory mod-
ule 10 comprises a printed circuit board on which the
memory devices 30 are mounted, a plurality of edge con-
nectors configured to be electrically coupled to a corre-
sponding plurality of contacts of a module slot of the
computer system, and a plurality of electrical conduits
which electrically couple the memory devices 30 to the
circuit 40 and which electrically couple the circuit 40 to the
edge connectors. Furthermore, memory modules 10 com-
patible with embodiments described herein include, but are
not limited to, single in-line memory modules (SIMMs),
dual in-line memory modules (DIMMs), small-outline
DIMMs (SO-DIMMSs), unbuffered DIMMs (UDIMMs), reg-
istered DIMMs (RDIMMs), fully-buffered DIMM (FB-
DIMM), rank-buffered DIMMs (RBDIMMSs), mini-DIMMs,
and micro-DIMMs.

Memory devices 30 compatible with embodiments
described herein include, but are not limited to, random-
access memory (RAM), dynamic random-access memory
(DRAM), synchronous DRAM (SDRAM), and double-data-
rate DRAM (e.g., SDR, DDR-1, DDR-2, DDR-3). In addi-
tion, memory devices 30 having bit widths of 4, 8, 16, 32
as well as OEEBI‘ Bt W'laEs, are companme with emgoch-

ments descri ereun.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

The ‘417/°'215 Patents use the term “rank” consistent with the textbook definition that
includes just one memory device per rank (e.g., one x16 or one x32 device per rank)

'‘417: EX1001 at 6:24-:58
'215: EX1001 at 5:44-6:11

'417: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28

'215: Paper 38 at 2; Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 27-30 27



JEDEC allowed module widths equal to the DRAM width (e.g., 8, 16, or 32 bits)

Byte 6: Module Data Width

Byte 6 is used to designate the module’s data width. For example:

If the module’s Data Width is: and Byte 6 is:
64 0100 0000
72 0100 1000
Line # Data Width Bit 7 Bit 6 Bit ﬂf Bit 3 Bit 2 Bit 1 Bit 0 Hex
0 0 k 0 0 0 0 0 0 00
32 32 0 0 1 0 0 0 0 0 20

Byte 13: Primary SDRAM Width

Bits 0-7 of this byte indicate the width of the primary data SDRAM. The primary SDRAM is that which is used
for data; examples of primary (data) SDRAM widths are x4, x8, x16, and x32. Note that if the module is made

with SDRAMSs which provide for data and error checking, e.

7x18, and x36, then it is also designated in

Q. For example, as shown on page 8 of
Exhibit 1107, the module's data width can be
specified as 32 bits wide, correct?

MR. TEZYAN: Object to form.

THE WITNESS: I would say that byte 6 of
this DDRZ SPD layout shows that it seems like any
value between zero and 255 can be -- well, values

ranging from zero to 255 can be written into this

byte specifying different settings, different
settings -- information related to the module data

width.

this field.
Line # SDRAM Data Width Bit7 M Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Hex
15 15 / 0 0 0 0 1 1 1 1 OF
254 254 1 1 1 1 1 1 1 0 FE

BAKER BOTTS

EX2031 at 8, 13

EX1101 at 152:4-:19; see also EX1114 at 51

‘417: Paper 38 at 2; Paper 27 (Reply) at 2 n.2; Paper 1 (Pet.) 27-28

DEMONSTRATIVE EXHIBIT = NOT EVIDENCE '215: Paper 38 at 2; Paper 27 (Reply) at 2 n.2; Paper 1 (Pet) 29-30 28



Netlist has dropped its proposed construction for “rank” in these IPRs

Netlist disagrees with Petitioner’s proposed construction for “rank,” in
particular, that a rank could include a single memory device. Contra Pet.
26. However, the Board need not resolve that dispute to address the
parties’ arguments . . ..

Solely for purposes of responding to this Petition, however, Netlist
applies Petitioner’s proposed construction: “an independent set of one
or more memory devices on a memory module that act together in
response to command signals, including chip-select signals, to read or
write the full bit-width of the memory module.” Pet. 26 . . ..

'417: Paper 22 (POR) at 8-9; see also '215: Paper 22 (POR) at 8-9

'417: Paper 27 (Reply) at 1-2; Paper 1 (Pet.) 25-28
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 1-2: Paper 1 (Pet.) 27-30 29



GROUND 1 (215 AND '417) 4-

GROUND 1: PEREGO + JESD79-2

BAKER BOTTS



SUMMARY OF GROUND 1

PEREGO + JESD79-2

BAKERBOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Ground 1: Perego’s buffer (red), like that of the ‘417/°215 Patents, isolates
the memory devices (blue/green) from the memory controller

D J
erego  w 417/215 Patents

360 360 R
\«E 350~ R ,\”/ 2 oo
L s D63 |
340~ Memory - Buffer |_ Iy Mem_or ¥y 5 * DQSO '
Device j Device vewce i ? sy :
I E .“AJO resO4 E

370 . e ey 370 - I:J ad & cirl ': o =

N ; | e DO63

390 ; - 40 i __DQSO

320a 3602 i £ DQO - 20
i — 7 3 : e DQS7
378a ; L] e DQ63 L csf
378b i 5 B DQS0 i_od & ctrl
310~ ik 3900~ |~ 3900 || e [— 5
. = ﬂ\ = =
378n 320b 380b 3300 5 ad & cirl |
3900/ID/ """"""""""""""""""""""""""" :
ss— |32 : : — : :
2800 In certain embodiments, the circuit 40 selectively isolates
FIG. 3B the loads of at least some of'the memory devices 30 from the

With further reference to FIGS. 3A and 3B, buller device
350 transceives and provides isolation between signals inter-
facing to controller 310 and signals 1nterfac1ng to the
plurality of memory devices 360.

computer system. The circuit 40 of certain embodiments is
configured to present a significantly reduced load to the
computer system.

'417: EX1001 at 7:61-8:4, Fig. 1

BAKER BOTTS

EX1071 (Perego) at 6:12—15, Fig. 3B '215: EX1001 at 7:14-:18, Fig. 1

‘417: Paper 1 (Pet.) at 28-30

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 30-32
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Ground 1: Perego’s buffer (red) also allows flexible, cost-effective, and transparent
upgrades so DDR2 SDRAMs can be used with existing and new generations of controllers

There is a need for memory system architectures or
interconnect topologies that provide flexible and cost effec-
tive upgrade capabilities while providing high bandwidth to
keep pace with microprocessor operating frequencies.

EX1071 (Perego) at 2:26-:29

In one embodiment, memory devices 410a—4104 are
Rambus® Dynamic Random access Memory (RDRAM)
devices operating at a data rate of 1066 Mbits/sec. Other
memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices. Utilizing buffer
device 405 between the memory devices and controller in
accordance with the present invention (e.g.. see '1G. 3) may
feasibly render the type of memory device transparent to the
system. Different types of memory devices may be included
on different modules within a memory system, by employing
bufler device 405 to translate protocols employed by con-
troller 310 to the protocol utilized in a particular memory
device implementation.

EX1071 (Perego) at 10:54-:67

360 “\E 350~ s

340~  |Memory Buffer Memory

Devicej "| Device | \'Dew’ce
370 ' 370

£ N-390 EX1071 (Perego) at Fig. 3B

Buffer device 350 provides a high degree of system
flexibility. New generations of memory devices may be
phased in with controller 310 or into memory system 300 by
modifying buffer device 350. Backward compatibility with
existing generations of memory devices (i.e., memory
devices 360) may also be preserved. Similarly, new genera-
tions of controllers may be phased in which exploit features

of new generations of memory devices while retaining
backward compatibility with existing generations of
memory devices.

EX1071 (Perego) at 6:34-:43

‘417: Paper 1 (Pet.) at 30-33

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 32-35 33



Ground 1: Perego + JESD79-2 (DDR2 SDRAM standard)

JESD79-2: Details of DDR2 SDRAM systems
including their signaling and timing

Perego: Buffered module, using DDR2 SDRAM
memories, compatible with existing controllers

4202

/405 o 10f\—

410 410¢c 410g
470a>_ f ’_q410d 410 I_Eznon
e U 2 ) B
T = X\ T
T CFM c c|_C/M ol T

CIM _ g IO)IL;FCW
J— s I— IO 3 j L
‘! \
y
4158 N-4150

FIG. 4A

420b

: All commands are masked when CS is registered HIGH. cs provides for external

Lol Rank selection on systems with multiple Ranks. CS is considered part of the command code.
RAS, CAS, WE Input Command Inputs: RAS, CAS and WE !along with Ez define the command being entered.
Bank Address Inputs: BAO and BA1 for 256 and 512Mb, BAO - BA2 define to which bank an
BAO - BA2 Input Active, Read, Write or Precharge command is being applied. Bank address also determines if the
mode register or extended mode register is to be accessed during a MRS or EMRS cycle.
Address Inputs: Provided the row address for Active commands and the column address and
Auto Precharge bit for Read/\Write commands to select one location out of the memory array in the
AO- A15 e respective bank. A10 is sampled during a Precharge command to determine whether the
p Precharge applies to one bank (A10 LOW) or all banks (A10 HIGH). If only one bank is to be
precharged, the bank is selected by BAO, BA1. The address inputs also provide the op-code
during Mode Register Set commands.
|
- _ _Input! OQutput: Bi-directional data bus.

(6@8) (oos)
(UDQS), (UDQS)
(LDQS), (LDQS)
(RDQS), (RDQS)

output with read data, input with write data. Edge-aligned with read data, centered in
write data. For the x18, LDQS corresponds to the data on DQO-DQ7; UDQS corresponds to the
data on DQ8-DQ15. For the x8, an RDQS option using DM pin can be enabled via the EMRS(1) to
simplify read timing. The data strobes DQs, LDQS, UDQS, and RDQS may be used in single
ended mode or paired with optional complemenlary signals DQS, LDQS, UDQS, and RDQS to
provide differential pair signaling to the system during both reads and writes. An EMRS(1) control
bit enables or disables all complementary data strobe signals.

In one embodiment, memory devices 410a-410/ are
Rambus® Dynamic Random access Memory (RDRAM)
devices operating at a data rate of 1066 Mbits/sec. Other
memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices.

BAKER BOTTS

EX1071 (Perego) at 10:54-:67, Fig. 4A

Figure 22 — Example 2:-
[AL=0and CL=3,RL =

Followed by a-to the Same Bank

(AL+CL)=3,WL=(RL-1)=2,BL=4]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1064 (JESD79-2) at 6, 25

‘417: Paper 1 (Pet.) at 28-35
'215: Paper 1 (Pet.) at 30-37 34




PEREGO TEACHES JEDEC-STYLE
IMPLEMENTATIONS WITH CHIP SELECTS

BAKERBOTTS



Netlist contends Ground 1 does not render obvious chip-select signals

BAKER BOTTS

Neither Perego nor JESD79-2 disclose such input chip select signals or lines.
Perego discloses Rambus-style modules that employ a point-to-point architecture
and configurable bit-width interfaces that are fundamentally different than the
conventional memory bus required by JEDEC module standards and do not include

chip-select lines or otherwise convey chip-select signals.

417 Patent

'‘417: Paper 22 (POR) at 1; see also '215: Paper 22 (POR) at 1

’215 Patent

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a N-bit wide memory bus in response to read or
write memory commands received from the memory con-
troller, the memory bus including address and control signal
lines and data signal lines, the memory module comprising:

a printed circuit board having a plurality ol edge connec-

tions configured to be electrically coupled to a corre-
sponding plurality ol contacts of a module slot of the
computer system;

logic coupled to the printed circuit board and configurable

to receive a set of input address and control signals
associated with a read or write memorv command via
the address and control signal lines and to output a set
of registered address and control signals in response to
the set of input address and control signals, the set of
input address and control signals including a plurality
of input chip select signals and other input address and
control signals, . . . .

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a memory bus in response to memory commands
received from the memory controller, the memory com-
mands including a first memory command and a subsequent
second memory command, the first memory command to
cause the memory module to receive or output a first data
burst and the second memory command to cause the
memory module to receive or output a second data burst, the
memory module comprising:

9. The memory module of claim 1, wherein the first
memory command includes at least one first chip select
signal and the second memory command includes at least
one second chip select signal.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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The Institution Decision correctly found that it was obvious for Perego’s
memory module to receive JEDEC-style signals, including “chip select” signals

. . . . In alternate embodiments, control lines (RQ) may com- |
As to Patent Owner’s suggestion that “providing nput chip-select prise individual control line_T__-f-st. or_example, row address |
~y - strobe, column address strobe, etc., and address lines. ‘ 400
% signals to Perego’s buffer device™ would “go beyond” JESD79-2 (Prelim. EX1071 (Perego) at 9:50-:60, Fig. 4A r
Resp. 17). we are sufficiently persuaded by Petitioner’s contentions that this 410 410c of 4109
p-17) o P g 420a- ‘”"a}_DX (g [ N [ 410 4o
would have been obvious based on JESD79-2 and the knowledge of other Tle N @ Bufter ﬁ . 7
T “ 7 T
. : . s ot PRI CFM ce
JEDEC standards. In particular, Petitioner argues that it “would have been T s g g {‘ £ L -7
. . o . [ L] || &
obvious to a [person of ordinary skill m the art] in light of JESD79-2 and I ] HIAE | alll
\ f
knowledge of the JEDEC standards that the memory controller would 415aw 2 ~-415b
provide multiple chip-select signals to the memory module.” citing in
— e
support JEDEC DIMM standards that show pins for receiving chip select J:D:b
S]gna]_s at the memaory module. Pet. 57-58 (CI[]ng Ex 1003 1'”[ 25 1—2521 RAS, CAS, WE Input Command Inputs: RAS, CAS and WE flalong with CS ldefine the command being entered.
Ex 1064, 6: Ex. 1062, 6: Ex. 1066. 6-7). Thus, PatentOwner’s argument EX1064 ([ESD79-2) at 6
Jedec Standard No. 21-C JEDEC Standard No. 21C
that JESD79-2 “describes the input/output to SDRAM devices, and not the DDR SDRAM Registered DIMM Design Specification  ppR2 SDRAM Registered DIMM Design Specification
. . . Pin Name Description
input/output to a logic device coupled between a memory controller and — Pin Name Description
- RAS SDRAM row address strobe i
memory devices” (Prelim. Resp. 14 (citing Ex. 1064)) does not fully address cAs SDRAM column address strobe RAS | RowAddress Strobe
o ] ) ] WE SDRAM write strobe CAS Column Address Strobe
Petitioner’s contentions for this subject matter. D% Mg N
'417: Paper 11 (ID) at 19-20; see also '215: Paper 11 (ID) at 14-15, 27 EX1062 at 6 Seo) (T
EX1066 at 6-7
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 1 /- Paper 27 (Reply) at 3-11; Paper 1 (Pet) at 36-41, 43-58

'215: Paper 27 (Reply) at 3-11; Paper 1 (Pet.) at 30-35, 37-42, 48-54, 96- 99




Perego’s “individual control lines” (RQ) correspond to JEDEC-style
control lines, including RAS, CAS, WE, and CS (chip select)

In one embodiment, memory devices 410a-410; are
Rambus® Dynamic Random access Memory (RDRAM)
devices operating at a data rate of 1066 Mbits/sec. Other
memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices. ‘

In accordance with an embodiment of the present inven-
tion, control lines (RO) transport control (e.o.. read, write.
precharge . . . ) information and address (e.g., row and
column) information contained in packets. By bundling
control and address information 1n packets, protocols
required to communicate to memory devices 410a 410/ are

independent of the physical control/address interface impl
mentation. Z

4100
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T >

410C
410d

410
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T 5

CFM |

CIM
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405 410f 410
\_ [r(‘”gOh | 420b
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—

C
T
M
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IHW control lines (RQ) may com-
prise individual control lines, for example, row_address

strobe. column address strobe and address lines.

¥ 4
4158~

EX1071 (Perego) at 9:50-60, 10:54-:59 & Fig. 4A

JEDEC DDR2SDRAM SPECIFICATION

5
b

4

s Input Chwlect: All commands are masked when CS is registered HIGH. [ provides for external

Rank$e¢lection on systems with multiple Ranks. CS is considered part of the command code.

On Die
SDRAM.
OoDT Input signal
LDQS/LDQS,
(EMRS) is prog

mination: ODT (registered HIGH) enables termination resistance internal to the DDR2
en enabled, ODT is only applied to each DQ, DQS, DQS, RDQS, RDQS, and DM
configurations. For x16 configuration ODT is applied to each DQ, UDQS/UDQS,
M, and LDM signal. The ODT pin will be ignored if the Extended Mode Register
med to disable ODT.

RAS, CAS, WE Input Command Inputs: RAS, CAS and WE (along with &) define the command being entered.

A patent need not teach,
and preferably omits, what
is well known in the art.

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1064 (JESD79-2) at 6

'417: Paper 27 (Reply) at 3-11;

MPEP 2164.01

Paper 1 (Pet.) at 36-41, 43-58

'215: Paper 27 (Reply) at 3-11; Paper 1 (Pet.) at 30-35, 37-42, 48-54, 96-99 38




Perego (like JEDEC) teaches that memory modules (DIMMs) receive
“chip select” signals along with RAS, CAS, and address signals

168 PIN SDRAM DIMM

PIN NAME §PINS PIN FUNCTION
] & N u 4 - AD-
Bv way of comparison. bufters disposed on the = " eSS
; ; . DQO-DQ79 80 |DATA IN/DATA OUT
conventional DIMM module in U.S. Pat. No. 5,513,135 are > | cso-css + lowp seeer
: . g " xy J 3 — —
employed to buffer or register control signals such as RAS, WEO + |WRITE ENABLE
and CAS, and address signals. CLKO, CLK1 > |cLock
EX1071 (Perego) at 6:27-:30 CKE 1 [CLOCK ENARRE
Vref 2 |POWER SUPPLY FOR REFERENCE
Vee 17 |POWER SUPPLY
Vss 18 |GROUND
PD 9 |PRESENCE DETECT
Jedec Standard No. 21-C JEDEC Standard No. 21C D 4 [DIMM ID BIT
DDR SDRAM RegIStered ADIMM Design SpeCIﬁcatlon DDR2 SDRAM Registered DIMM DES|2n Specification SCAS 1 SYNCHRONOUS COLUMN ADDRESS
Pin Name ‘ Description ) - STROBE
‘ = Pin Name Description SRAS 1 |SYNCHRONOUS ROW ADDRESS
RAS SDRAM row address strobe e STROBE
CAS SDRAM column address strobe T Row Address Strobe PDE 1 PRESENCE DETECT ENABLE
I CAS Column Address Strobe
= T - DQOM 4 [DATA INPUT/OUTPUT MASK
e |SDRAM chip select lines WE Write Enable (DQMB) (8) |(DATA INPUT/OUTPUT MASK BYTE)
(PhysicalBanks 0.1, 2, and 3) S3:0] | Chip Selects RFU 1 |RESERVED FOR FUTURE USE
EX1062 at 6 EX1066 at 6-7 DU 4 |DON'T USE

fzg 3 : EX1081 at Fig.3

'417: Paper 27 (Reply) at 4-9
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 4-9



Perego’s “individual control lines” (RQ) do not correspond to Rambus

In one embodiment, memory devices 410a-410; are
Rambus® Dynamic Random access Memory (RDRAM)

devices operating at a data rate of 1066 Mbits/sec. Other
memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices. ‘

In accordance with an embodiment of the present inven-
tion, control lines (RQ) transport control (e.g.. read, write,
precharge . . . ) information and address (e.g., row and
column) information contained in packets. By bundling
control and address information 1n packets, protocols
required to communicate to memory devices 410a 410/ are
independent of the physical control/address interface imple-
mentation.

In alterpate embodiments. control lines (RQ) may com-
prise individual control lines, for example, row_address
strobe. column address strobe. etc., and address lines.

IN.

ADVANCE INFORMATION

— Direct RDRAM™
64/72-Mbit (256 Kx16/18x16d)

RAMBUS

RQ7..RQ5 or I RSL Row access control. Three pins containing control and address
I

ROW2..ROWO information for row accesses.

RQ4..RQ0 or I RSL Column access control. Five pins containing control and

COL4..COLO address information for column accesses. ‘

I
DQBS.. l{e] RSL Data byte B. Nine pins which carry a bytefof read or write data
DQBO between the channel and the RDRAM.

EX1071 (Perego) at 9:50-60,

10:54-:59

JEDEC DDR2SDRAM SPECIFICATION

/ EX2025 at 3

No individual “row address strobe [RAS],
column address strobe [CAS] [...] and

address lines”

Q. All right. So to be clear,
— — memory device has a pin dedicated to a RAS
s Inout ChipSelect: All commands are masked when CS is registered HIGH. CS provides for external p— NS CAS_, »
P Rank Nglection on systems with multiple Ranks. CS is considered part of the command code. sitgnal and has a pifl CeclCated TO 8 mmm S1ONAL
whereas, a Rambus direct DRAM does not; is that
On Die T&mination: ODT (registered HIGH) enables termination resistance internal to the DDR2 ‘
SDRAM. en enabled, ODT is only applied to each DQ, DQS, DQS, RDQS, RDQS, and DM | | fa**?
OoDT Input signal configurations. For x16 configuration ODT is applied to each DQ, UDQS/UDQS, A. That is fair.
LDQS/LDQS, NDM, and LDM signal. The ODT pin will be ignored if the Extended Mode Register
(EMRS) is progrqmmed to disable ODT. EX1095 at 235:1-236:25
RAS, CAS, WE Input Command Inputs: RAS, CAS and WE (along with CS) define the command being entered.

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1064 (JESD79-2) at 6

'417: Paper 27 (Reply) at 3-11; Paper 1 (Pet.) at 36-41, 43-58
'215: Paper 27 (Reply) at 3-11; Paper 1 (Pet.) at 30-35, 37-42, 48-54, 96-99 40




Rambus uses multiplexed “chip select” information, while JEDEC
uses individual “chip select” lines

Synchronous DRAM Architectures, Organizations, Q. And in that embodiment, the buffer of
and Alternative Technologies Perego would not receive chip select signals, for

example, from the memory contreocller; correct?
Prof. Bruce L. Jacolﬂ

MR. CHANDLER: Object to form.

PI in the Rambus bus organization, all addresses, com-
mands, data, and chip-select information are sent on the same bus
lines. This is why mmd “multiplexed.” At differ-
ent points in time, the same physical lines carry dissimilar classes of
information.

THE WITNESS: I disagree. The Rambus

protocol, for example, does include chip

select signals. They are simply multiplexed

EX1069 at 1, 11

on to the\ same wires as other signals, in a

packetized\form.

0. Do you consider Professor Bruce \ EX2033 at 148:8-:16; see also id. at 149:24-150:17
Jacob to be an expert in the field of the '417 Deviceld Register - 1 Read-write register for sefting the base
8 7 6 5 4 address of the RDRAM.
and '215 patents, the author of the textbook 3210
iy Byte[0] IdFigld[36:21 IdFietd - Compared to Adr{35:21] of
marked as Exhibit 10707 request packet to select RDRAM.

ATTORNEY WARRICK: Objection;

form.

THE WITNESS: Yes. He's

certainly quite knowledgeable in this field.

EX1095 at 163:15-:22

EX1097 at 821-22; see also EX1095 at 191:19-193:24

'417: Paper 11 (ID) at 14; Paper 27 (Reply) at 10-11
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 11 (ID) at 14-15; Paper 27 (Reply) at 10-11 41



JESD79-2 is relevant to memory modules because it requires the
command (e.g., read/write) to include “chip select” signals

ADDRES

/COMMAND}:[OCK

UbDIiMM

v

ADDRESY/COMMAND CLOCK RDIMM

DRAM

DRAM

DRAM

DQ/DQs —

|

1
DQ/DQs —-]
6}

REGISTER

&

EX1103 at 7; see also EX1095 at 57:2-:9; EX2024, 132

EX1103 at 8; see also EX1095 at 57:2-:9; EX2024, 132

‘ Input

Chip Select: All commands are masked when CS is registered HIGH. CS provides for external
Rani selection on systems with multiple Ranks. CS s considered part of the command code.

Jedec Standard No. 21-C
DDR SDRAM Registered DIMM Desiﬁn Specification

Pin Name
RAS
CAS
WE

S0-S3

BAKER BOTTS

JEDEC Standard No. 21C

‘ Description Pin Name Description
SDRAM row address strobe -

RAS Row Address Strobe
SDRAM column address strobe —

CAS Column Address Strobe
SDRAM write strobe -

WE Write Enable
|SDRAM chip select lines
\(Physical" Danks 0, 1, 2, and 3) S[3:0] Chip Selects

EX1062 at 6 EX1066 at 6-7

EX1064 (JESD79-2) at 6

DDR2 SDRAM Registered DIMM Design Specification

'417: Paper 27 (Reply) at 4-5; Paper 1 (Pet.) at 36-41, 43-58
DEMONSTRATIVE EXHIBIT = NOTEVIDENCE 15 15; paper 27 (Reply) at 4-5; Paper 1 (Pet.) at 30-35, 37-42, 48-54, 96-99 42




JESD79-2 governs DDR2 signaling on all modules using DDR2 SDRAMs

¢ DDR2 SDRAM SPECIFICATION
Q' IjUSt Want tO be Clear at a hlgh Ievel' |tIS nOt ~ J Chip Select: All commands are masked when CS is registered HIGH. CS provides for external
||ke JEDEC haS one Standard for DDR memory cs Input Ir%|-ﬂ'an Serecton on systems with multiple Ra‘nks.als cogsidered art of the Fc)ommand code.
devices that are intended for a UDIMM and a EX1064 JESD79-2) at 6
different standard for DDR memory devices ADDRESS_ i o
intended for an RDIMM: instead, JEDEC has one
standard for the memory device; and that same L o o T o s T e o e [
memory device may be used on different types . %
of memory modules. Maybe it's a UDIMM. s l ] ]
Maybe it's an RDIMM. Maybe it's something $ e 1 2

else. MEMORY CONTROLLER

Is that fair?

EX1103 at 7 ; see also EX1095 at 57:2-:9; EX2024, 132

THE WITNESS: JEDEC has standardized SDRAMs

of different flavors. It's also standardized ADDRESSNC" RRIVE
modules that use those DRAMSs that are S e
standardized. . . . 123 e T S6 |7 |]E
But, in general, your assertion is accurate, that ‘ 1
the generations of modules and the generations DQ/Das —» ‘ l ] - ' ] ]
of SDRAMs, both as standardized by JEDEC, go ¢ ¢ o 660 o 6 o
handinhand. MEMORY CONTROLLER

EX1095 at 117:18-118:20 EX1103 at 8 ; see also EX1095 at 57:2-:9; EX2024, 132

'417: Paper 27 (Reply) at 5; Paper 1 (Pet.) at 19-20, 30
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 5; Paper 1 (Pet.) at 19-20, 32 43



No dispute a POSITA knew about the JEDEC standards for memory devices and
modules, providing a motivation to use a JEDEC interface with “chip select” signals

Jedec Standard No. 21-C
DDR SDRAM Registered DIMM Design Specification

Thus I believe a POSITA here would be knowledgeable about the Pin Name Description
RAS SDRAM row address strobe
operation of standardized DRAM and SDRAM memory devices and memory CAS SDRAM column address strobe
WE SDRAM write strobe
modules including these commercially available devices and how these devices S5 SDRAM chip.Scledt nes
— — (Physical. banks 0, 1, 2, and 3)

and modules interacted with memory controllers of a computer system. EX1062 at 6

JEDEC Standard No. 21C

EX2024 168; see also EX2024, 1119-36 (admitting POSITA knew about chip select signals, UDIMM, and RDIMM); DDR2 SDRAM Registered DIMM Design Specification

EX1095, 53:4-:23, 139:22-141:22

Pin Name Description

RAS Row Address Strobe

CAS Column Address Strobe

7o | The motivation need not be found in the references

iz sought to be combined, but may be found in any B

“:.":. E . . S[3:0] ChiE Selects

#5/ number of sources, including common knowledge, the X106 at 67
prior art as a whole, or the nature of the problem

itself.”

WE Write Enable

*
"""""

DyStar Textilfarben GmbH v. C.H. Patrick Co., 464 F.3d 1356, 1361 (Fed. Cir. 2006)

'417: Paper 27 (Reply) at 3-4; Paper 1 (Pet.) at 30-33, 40

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 3-4; Paper 1 (Pet.) at 32-35, 42 44



A POSITA knew that chip-select signals are essential for JEDEC-style memory
systems, and create “ranks” of one or more memory devices

This last bus, the chip-select bus, is essential
in a JEDEC-style memory system, as it enables
the intended recipient of a memory request. A
value is asserted on the chip-select bus at the
time of a request (e.g., read or write). The
chip-select bus contains a separate wire for
every rank of DRAM in the system. The chip-
select signal thus passes over a wire unique to
each small set of DRAMs and enables or
disables the DRAMs in that rank so that they,
respectively, either handle the request
currently on the bus or ignore the request
currently on the bus. Thus, only the DRAMs to
which the request is directed handle the
request. Even though

and could, in theory, all
respond to the same request at the same

time, the chip-select bus prevents this from .
happening.

g

JEDE

(> DDR2 SDRAM SPECIFICATION

[=]

Input

Chip Select: All commands are masked when CSis registered HIGH. Ccs provides for external
Rank selection on systems with multiple Ranks. CS is considered part of the command code.

EX1069 (Jacob Paper) at 2-3

~

DMC

chip-select 0
chip-select 1

EX1064 (JESD79-2) at 6

-

[ Sabus |

16

| databus
16

- databus

16

FIGURE 10.5: Memory system with 2 ranks of DRAM devices.

BAKER BOTTS

EX1070 (Jacob textbook) at 413-14

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

0. And do you believe it's

consistent with the understanding of a perscon of
ordinary skill in the art that the chip-select
bus is essential in a JEDEC-style memory system?
ATTORNEY WARRICK: Objection;
form.
THE WITNESS:

Yes. Because
L1

JEDEC-style -- JEDEC-defined and standardized
SDRAMs have chip-select inputs, you need to have

a mechanism for feeding those signals, so it is

essential. If you don't have some mechanism for
triggering the chip-select inputs of the SDRAMs,

they will not operate as you expect.

EX1095 at196:7-:19

A rank of DRAMSs, SIMMs, or DIMMs is the physical
collection of devices that have to be present or not
present as a group for the memory system to operate
properly. A rank of memory typically consists of gne or
more DRAMs that are ganged in parallel and accessed
together as a wider organizational unit,

EX1097 (Przybylski textbook) at 497

'417: Paper 27 (Reply) at 1-2, 5; Paper 1 (Pet.) 25-28
'215: Paper 27 (Reply) at 1-2, 5; Paper 1 (Pet.) 27-30

45



Perego’s buffer was intended to be compatible with both existing and new memory
devices and controllers, which by 2004-2005 were overwhelmingly JEDEC, not Rambus

’/'305 72. I note that in the 2004-2005 timeframe, the vast majority of the
DRAM devices and modules sold would have been compliant with one of the

360 360~
\E 350\ JEDEC standards, such that a general reference to DRAM, especially in the
340~ Memory|_ Buffer " Mempry context of usage main memory of general purpose computer and server systems,

Device | |I"'] | Device Device
— , would suggest to a POSITA the use of JEDEC-standard compliant SDRAM
370 % 370 _
I -\390 — N devices or modules.
erego) at Fig.
’// J EX2024, 172
Buffer device 350 provides a high degree of system But you're absolutely correct

ﬂEXIblllty. New generatlons of memory devices may be that the industry did select the JEDEC approach

phased in with controller 310 or into memory system 300 by

modifying (buffer device 350 Backward compatibility with

existing generations of memory devices (i.e., memory

and reject the Rambus approach.

BY ATTORNEY CHANDLER:

devices 360) may also be preserved. Similarly, new genera- Q. And that was known by the
tions of controllers may be phased in which exploit features 2004-2005 time frame?
of new generations of memory devices while retaining N Yeah. It was clear earlier than

backward compatibility with existing generations of

. that even that it was not going to become the
memory devices.

EX1071 (Pereqo) at 6:34-:43 mainstream memory type for PCs and servers, at

least.

EX1095 at 286:6-:15

'417: Paper 27 (Reply) at 5-6, 12-13
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 5-6, 12 46



JEDEC provided “high bandwidth” — even better than Rambus

JEDEC:
Rambus:

DRAM
Technology =~ |
“sDRAM |
DoRSoRAM||

oalstained
BW.on

Operating: =
“Freguency
a. Bus)

Peal Baic |

; wi_;ith LR | 4 StreamAdd

Ny seo0imss || 1408 miss
T cto0mes - :

_i4ganies |

TaeLe Ov.3  Cross-comparison of SDRAM, DDR SDRAM, and DRDBAM memory systems

Bits per
Pin-per -

Cycle:
{Fna.kj =2

o4t |
03M3 |

wBitspar-Pin
- per Gycle=
(Sustained) - 5"

02130
oah
00854

Q. And in this comparison on page 23

of Exhibit 1070, the DDR memory system in the

second row had a better peak bandwidth than the

direct Rambus DRAM memory system; correct?

A. That's what he shows here, yes.

EX1095 at 230:23-231:2

BAKER BOTTS

Q. Do you consider Professor Bruce

Jacob to be an expert in the field of the '417

and '215 patents, the author of the textbock

marked as Exhibit 10707
ATTORNEY WARRICK: Objection;

form.

He's

THE WITNESS: Yes.

certainly quite knowledgeable in this field.

EX1095 at 163:15-:22

EX1070 at 23

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Q. So would it be fair to say both
at the time of your book marked as Exhibit 1097,
which is around 1996, as well as the time of the
'417 and '215 patents in the 2004-2005 time
frame, that a person of ordinary skill in the
art knew that strengths of DDR SDRAMs and DDR2

SDRAMs included that they were standardized by

JEDEC; they were commodity parts; they were

interchangeable parts; and that high bandwidth

was possible?

ATTORNEY WARRICK: Objection;

form.

THE WITNESS: Yes. what

constitutes high bandwidth in 2000 -- I'm

However,

sorry -- 1996 is different than what passes for

high bandwidth in 2004 and '5. But, generally

speaking, that's true.

EX1095 at 181:23-182:14

‘417: Paper 27 (Reply) at 13
'215: Paper 27 (Reply) at 13 47




Perego discloses a “bus” with individual lines consistent with JEDEC,
not just “point-to-point” connections like Rambus

In alternate embodiments, control lines iRSZ) may com-
prise individual control lines, for example, row address
strobe, column address strobe, etc., and address lines.

EX1071 (Perego) at 9:50-:60, Fig. 4A

i x

Here and in the detailed description to follow, *‘bus”
denotes a plurality of signal lines. each having one or more
connection_points _for “‘transceiving” (i.e., transmitting or
receiving).

EX1071 (Perego) at 1:50-:53

In several embodiments, one or more busses or a plurality
of point-to-point links may be used to couple one or more
bufler devices to a master (e.g.. a_controller or micropro-
cessor device). .

410 410c ot 410g
420a- ‘”03)_0\_ ( ci0g [~ N\ (410 | g
Tle ~ [a] [ Buter | [0l , o[7
Tle % DA’ DA 7 o7
7 N CFM ¢ ¢l CFM 7
CIM }07 g ATI{J CTM
- ] l_ \ ] ]
’/
\ A
4153~ N-415b
FIG. 4A
Q. Well, in general, Perego describes, for

example, a point-to-point topology; correct?

L. Perego describes a point-to-point

topology for Rambus embodiments. He doesn't limit

his invention in any way to a point-to-point

topology. And, in fact, by explaining that his
invention can be built with DDR2, he specifically
informs a reader that a point-to-point topology is

not necessary.

EX1071 (Perego) at 3:41-:44

sul ' ' 0 L The memory
subsystem port is disposed on the memory controller inter-
face, which includes a plurality of memory subsystem ports,
each having a connection to a point-to-point link. In other
embodiments, memory subsystems are connected to a

memory subsystem port via a bus (i.e., a plurality of signal
lines).

EX1071 (Perego) at 5:18-:24

Sipnaling over point-to-point links 3204-320# or alter-
natively, over bussed topologies. may incorporate different
modulation methods such as non-return to zero (NRZ),

EX2033 at 29:3-:11

EX1071 (Perego) at 8:42-:44
'417: Paper 27 (Reply) at 9; Paper 1 (Pet.) at 36-41

BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOTEVIDENCE 5 15: paper 27 (Reply) at 9; Paper 1 (Pet.) at 37-42 48




Perego does not require a Rambus interface when (optionally)
“translat[ing] protocols” from the controller to the memory devices

, 410 410c 405 410f 4109
A. No. Because, again, Perego tells us that _[/ \\_
, , 420914102~ go ' 410h | 400
his embodiments are compatible with DDR. A person T | £ gg Buffer gg / »[7
. . . LT CFM ¢ el crm q
of ordinary skill would know how to build a memory II= cM 1B D T Fl CM >
interface for a variety of different known memory i I_??Mt' ot
A \
types by following the specifications. } 2N
4158~ ~-415b
And there's no reason, in view of Perego, FIG. 4A

why they would necessarily need to use a

Dflerent types of memory devices may be included
Rambus-compatible memory interface. Perego on different modules within a memory system, by employing
bufler device 405 fo translate protocols employed by con-

troller 310 to the protocol utilized in_a particular memory

Rambus—compliant interface, either. device llnplemEl]tatlﬂn

teaches that the interface need not be a

EX2033 at 132:13-:22 EX1071 (Perego) at 10:63-:67 & Fig. 4A

'417: Paper 27 (Reply) at 9-10
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 9-10 49



“Translat[ion]” does not require a Rambus interface; it includes rank

multiplication using the “address bit” of a JEDEC interface

41721 5 Patents

...............................................

i——4 ¥ oo
: g0
H Dos3
; . DOSO
. '
.« DQS7 '
[ p— o0
ad & cirl H .
i_e DQ63
= 40 i DOSO
S 3 0QS7 =
=, 0 s
I;J ” . D83 ! cs§
. DQS0 i od & cirl
. : H
; . e DQS7
50 1
E L_—j, res1#
: ad & cirl
]

________________________________________________

Pereqo

r300

360 =~ E 350, 360~

0~ |Memory Buffer Memory

Device | 1.17] | Device | Qewce
370 } 370

h J

EX1071 (Perego) at Fig. 3A (in part)

In certain embodiments utilizing memory density multi-
plication embodiments, the memory module 10 can have
various _types of memory devices 30 (e.g., DDR1, DDR2,
DDR3. and beyond). The circuit 40 of certain such embodi-
ments utilizes implied translation logic_equations having
variations depending on whether the density transition bit is
a row, column, or internal bank address bit. In addition, the
translation logic equations of certain embodiments vary
depending on the type of memory module 10 (e.g., UDIMM,
RDIMM, FBDIMM, etc.).

Diflerent types ol memory devices may be included
on different modules within a memory system, by employing
buffer device 405 to translate protocols employed by con-
troller 310 to the protocol utilized in a particular memory
device implementation.

EX1071 (Perego) at 10:63-:67

According
to a prefe:red embodjment the target subset of secon

channel signal lines may be selected via address bits pro-
vided as part of the primary channel request.

'417: EX1001 at 23:23-:35 & Fig.1
'215: EX1001 at 21:8-:20 & Fig. 1

EX1071 (Perego) at 15:37-40; see also EX2033 at 176:22-178:6

‘417: Paper 27 (Reply) at 9-10; Paper 1 (Pet.) at 10-15, 50-61

BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOTEVIDENCE 15 45. paper 27 (Reply) at 9-10; Paper 1 (Pet) at 10-14, 70-80 50




Rank multiplication was a known technique to save costs

a9y United States

(22) Filed: Jan. 5, 2004

a2y Patent Application Publication o) Pub. No.: US 2006/0117152 A1

Amidi et al.

(54) TRANSPARENT FOUR RANK MEMORY
MODULE FOR STANDARD TWO RANK
SUB-SYSTEMS

[0041] The CPLD 410 emulates a two rank memory
moadule on the four rank memory module 400. CPLD 410
allows a system having a memory socket with only two chip
select signals routed to interface with a four rank memory
module where typically a two rank memory module couples
with the memory socket. The CPLD 410 determines which
rank from the four ranks to activate based upon the address
and command signals from a memory controller coupled to
the memory module 410. The algorithm of CPLD 410 is
further described in FIGS. 5 and 7.

[0043] FIG. 5 illustrates a truth table used in the process
of the CPLD 410 to determine which rank is active (rank 0,
rank 1, rank 2, or rank 3). CPLD 410 utilized three variables
to determine the active rank: the highest address number
Add(n), a first chip select signal (CS0), and a second chip
select signal (CS1). As previously mentioned, each memory
socket includes two active chip select signals (CS0 and
CS1). CPLD 410 combines these two variables (CS0 and
(S1) with the address number signal 210 from the address
bus 202 to determine the active rank. Add(n) includes the
highest binary digit from the address number signal 210. For
example, the highest address number Add(n) when the
address signal 210 is 10010 would be the first digit to the
left: <17,

BAKER BOTTS

3) Pub. Date: Jun. 1,2006

[0008] Because memory devices with lower densities are
cheaper and more readily available, it may be advantageous
to build the above same density memory module ysing lower

i i 512Mb:

Add(n) CS1 CSo " Active Bank 512Mb:

0 1 0 0
0 0 1 1
1 1 0 2
1 0 1 3
Truth Table
FIG.5

EX1079 (Amidi) at [0008], [0041, 43] & Fig.5

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE A17:Paper 1 (Pet) at 10-15, 50-61
) o - o '215: Paper 1 (Pet.) at 10-14, 70-80 51



IT WAS OBVIOUS TO COMBINE
PEREGO WITH JESD/79-2

BAKERBOTTS



The Institution Decision correctly found a motivation to combine Perego and JESD79-2

On this record, we are sufficiently persuaded by Petitioner’s argument ’/- o
: that a person of ordinary skill m the art would have combined the teachings 270 2100 205 4101 410g
> :/ of Perego and JESD79-2. As Petitioner correctly points out (Pet. 30), 420a- 4 Ioap_b\_ f 44 10d 4 108}\_ ’_( I_[ 410h 420b
o Perego discloses using DDR2 memory devices. Ex. 1071, 10:56-59 (“Other Tle a4 gg Buffer gg 1 f\ o7
memory devices may be implemented on module 400, for example, Double ; - . CEM o M ~ i ;
Data Rate 2 (DDR2) DRAM devices and Synchronous DRAM (SDRAM) CiM IR D T F| CTM il
devices.”). Onthis record, we find this teaching to use DDR2 sufficiently \ - . ]— ? am « B
supports Petitioner’s rationale to combme Perego with JESD79-2. which 1s ’I' ‘ \
the JEDEC DDR2 SDRAM Specification. Ex. 1064. 1 (cover page). As to 4158 N~415p

Patent Owner’s argument that Rambus memories lack a chip select network FIG. 4A

(Prelm. Resp. 37). the reference on which Patent Owner relies discloses that ) In one embodiment, memory devices 410a-4104 are
2

chip select mformation s still used in the particular Rambus devices Rambus® Dynamic Random access Memory (RDRAM)
described. See Ex. 1069, 11 (“[T]n the Rambus bus organization, all devices operating at a data rate of 1066 Mbits/sec. Other
addresses, commands, data, and chip-select information are sent on the same memory devices may be implemented on module 400, for

example, Double Data Rate 2 (DDR2) DRAM devices and

bus lines.”), 12 (“[T Jhe example system uses a total of nine (9) lines to carry 4
Synchronous DRAM (SDRAM) devices.

all necessary mformation, including addresses, commands, chip-select
mformation, and data.”). Thus, on this record. Patent Owner’s focus on the EX1071 (Perego) at 10:54-:59 & Fig. 4A
lack of a chip select network. which 1s notrecited m the clams of the 417

patent. appears misplaced. We address Patent Owner’s more specific

arguments below m the discussion of mdividual claim recitations.

'417: Paper 11 (ID) at 14; see also '215: Paper 11 (ID) at 14-15

'417: Paper 27 (Reply) at 3; Paper 1 (Pet.) at 28-33
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 3; Paper 1 (Pet.) at 30-35 53



Perego teaches using DDR2, which Netlist admits use “chip-select
signals” to select “ranks”

This 1s
’/-400
particularly true for chip-select si;glals, which are a hallmark of JEDEC-compliant
42062 47337 OD\_‘ f 41407%d 4054138101‘\_ 413?0/7 420 bus architecture and relate to several claim elements of the "215 Patent. E.g..
T N Fﬁ it Buiier { R P- A »7 EX2024, 9 132: EX1069, 2 (characterizing “the chip-select bus™ as “essential in a
i N DQ D@ 7 oI - L2t Bl ; g p-
e CFM ¢ ¢[ CrM 1 | .
CIM IRD T El Cm i JEDEC-style memory system”). Chip-select signals are used to select ranks. e.g.,
N eam Mﬁ N )
I— T “, * \ EX2031, 7 (*Rank: any DRAMSs connected to the same CS”)),
/]
4153_/ vy \4750 '215: Paper 22 (POR) at 22; see also '417: Paper 22 (POR) at 21
FIG. 4A
ADDRESS LOCK RDIMM
In one embodiment, memory devices 410a-410/; are
Rambus® Dynamic Random access Memory (RDRAM) wids 1 st B s E oo T 4 bd Bl B
devices operating at a data rate of 1066 Mbits/sec. Oth ; ;
memory devices may be implemented on module 400, Aor p—
example, Double Data Rate 2 (DDR2) DRAM devices_and a5 s s
Synchronous DRAM (SDRAM) devices. g \ TR, S

EX1071 (Perego) at 10:54-:59 & Fig. 4A\ EX1103 at 8; see also EX2024, 132

== Ehie §%|g$: All commands are masked when CS is registered HIGH. CS provides for external
cs Input ank selection on systems with multiple Ranks. CS is considered part of the command code.

EX1064 (JESD79-2) at 6

'417: Paper 27 (Reply) at 11-12

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 11 54




Perego’s “configurable width interface” is compatible with JEDEC

Co_nﬁgurable A
e Bl
572 | 570b | 572 |
. . . m DATA%”A‘;;?:NA&LTAGS
Q. Can you have a configurable bit width Yo =] ww
I I I Woers! HMRQ REQ:ZSLT o‘(l;l e R Qmp Woprs
module that 1s compliant with JEDEC oy PO TR0 s
I I I Woprs! k) = 576 %?‘ Woers
specifications? Sl i
[ configurable serialization 591 |
[ 4Wo
A. I would think so, because 1f you (2 iterace s
=)
Configurable Width Interface 590

Perego, he indicates that one of the ways

Won=1, 2, 4,8,16,32,
. 64,128
Fig. 5!

Various types of state storage are possible. In the
described embodiment, the state storage takes the form of a
width selection register or latch. This type of state can be
easily changed via software during system operation, allow-
ing a high degree of flexibility, and making configuration
confic_gures it to a fixed bit width. In that case, operations that are transparent to the end user. However,

configuring it 1s to have a resistor or a jumper

that's installed at manufacture time that

other types of state storage are possible, including but not

I think it can certainly be JEDEC compliant. limited to_manual jumper or switch settings and module
presence detection or type detection mechanisms. The latter

EX2033 at 127:10-128:13; see also id. at 135:18-138:8 | €1ass of mechanisms may employ pull-up or pull-down
resistor networks tied to a particular logic level (high or
low), which may change state when a module is added or
removed from the system.

EX1071 (Perego) at 16:53-:65 & Fig. 5B

'417: Paper 27 (Reply) at 12; Paper 1 (Pet.) at 37-38, 64-69

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 11-12; Paper 1 (Pet.) at 39, 57-59 55



Perego discloses a serialization ratio of 1:1 for the “configurable width
interface,” e.g., 64-bit interface and 64-bit ranks, which is compatible with DDR2

Furthermore. Perego discloses a serialization ratio of 1:1, meaning that the Configurable
: _ _ _ Width Buffer 570a 574
¥ memory device access width (W4) and the configured buffer device Device 391 I :
“//.». - . - Jr . .- _',_} _',_} .
L4y interface width (Wpp) are the same. Ex. 1071, 14:32-40, 17:22-28. Insuch 572 570b 572
a configuration, each rank would match the full bit-width of the memory W Wegs
) .. . . . o
module as in Petitioner’s proposed construction. See Pet. 26. 588 | oxr e s
560
'417: Paper 11 (ID) at 26; see also '215: Paper 11 (ID) at 20 !,Dns r T WW
520a 520b
FIG. 5C illustrates another embodiment of configurable Worrs RQ |« PP AR »RQ ¥
width interface 590 shown in FIG. 5B. FIG. 5C illustrates a XD e RXD
multiplexer/demultiplexer circuit 597, for example that may Loers), i 4,
be disposed in configurable serialization circuit 591 (FIG. XD+ —= TXD
5B) to perform multiplexing/demultiplexing functions. For SLoers Ay 576 Worgs
the embodiment illustrated by FIG. SC, the serialization \ 302/ 95 5”’1/
ratio is 1:1. Serialization ratios greater than 1:1 are possible i
EX1071 (Perego) at 17:22-:28 ;
( : Configurable Serialization 591
_ |y Woe
RS:WA:WDP
@ Interface 596
Where: A =
R ~=Serialization Ratio Configurable Width Interface 590
W ,~=Memory Device Access 'Wldlh ' Y W= 1, 2, 4, 8, 16, 32,
W ,,~Configured Buffer Device Interface Width ¥ - » 64,128
ig.
EX1071 (Perego) at 14:35-:40 EX1071 (Perego) at Flg 5B

'417: Paper 27 (Reply) at 12; Paper 1 (Pet.) at 37-38, 64-69
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 215 Paper 27 (Reply) at 11-12; Paper 1 (Pet) at 39, 57-59 56



Perego’s flexibility and compatibility targeted existing and future
memory controllers, the “vast majority” of which complied with JEDEC

72. I note that in the 2004-2005 timeframe, the vast majority of the

= 60
Jd \E 350\ W= DRAM devices and modules sold would have been compliant with one of the

340~ Memory _ | Buffer R Mempry JEDEC standards, such that a general reference to DRAM, especially in the
Device _HB f Device U&VICG context of usage main memory of general purpose computer and server systems,
370 . # — 370 would suggest to a POSITA the use of JEDEC-standard compliant SDRAM
/ N-390 Ex1071 (Perego) at Fig. 3B :
devices or modules.

Buffer device 350 provides a high degree of system EX2024, 172

flexibility. New generations of memory devices may be
phased in with controller 310 or into memory system 300 by

Q. Would you agree that system layout

modifying_Backward compatlblhty with resource requirements would be a factor when one
existing generations of memory devices (i.e., memory is deciding how to implement a memory module?

devices 360) may also be preserved. Similarly, new genera- A. Tt could be a factor. But we know both
tions of controllers may be phased in which exploit features e e e e o< g

of new generations of memory devices while retaining
backward compatibility with existing generations of
memory devices.

majority of -- the majority of the market chose to

use parallel signal connection paths and not a

narrow packet protocol approach.

EX1071 (Perego) at 6:34-:43

EX2033 at 149:7-:23

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE A Paper 27 (Reply) at 5-6, 12-13
BAKER BOTTS B '215: Paper 27 (Reply) at 5-6, 12 >7



JEDEC was known as a suitable option — even better than Rambus

TopLe Ov.3  Cross-comparison of SDRAM, DDR SDRAM, and DRDRAM memory systems

Bits per
Fa Oparating e e e -Sustained - Pin.per .. . : Bifs.par.Pin
DRAM. - - .. Frequency = - PFinCount 0 - PeakcBand-  BWuon - Cycle: ~per Gycle= ©
Technology -:- - ‘{DataBus) -~ perChannel -~ width . "" - BteeamAdd | (Peak) . . - - (Sustained) - -

: TSL‘IF&#MT L T : I_Ef—.j i 1 1DG4MBJ’5 :"Ed'ﬂ"rm':Eifs'f; ml}:.42'11:'f"' .
JEDEC: ||l oorsoram| 20200 | ;L sooowms || tasemies | osras
Rambus: 2%800 - | . 17 _0F 2a00mess f| t4coviess | 0.1368
Q. And in this comparison on page 23

of Exhibit 1070, the DDR memory system in the

second row had a better peak bandwidth than the

direct Rambus DRAM memory system; correct?

A. That's what he shows here, yes.

— " 1 —
EX1095 at 230:23 2312 [I1t's not necessary to show that
0. Do you consider Professor Bruce a COmbinatiOn iS the beSt OptiOn,
Jacob to be an expert in the field of the '417 Only that it be a Suitable
and '215 patents, the author of the textbook . I
N option.
marked as Exhibit 10707

ATTORNEY WARRICK: Objection;

Intel Corp. v. PACT XPP Schweiz AG,
61 F.4th 1373, 1380-81 (Fed. Cir. 2023)

form.

THE WITNESS: Yes. He's

certainly gquite knowledgeable in this field.

EX1095 at 163:15-:22 ‘417: Paper 27 (Reply) at 13
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 13 58



The motivation to combine can be found outside the references being
combined, such as JESD21-C discussed in the Petition and Institution Decision

The motivation need not be found in the D) i i

\ references sought to be combined, but may be DDR SDRAM Registered DIMM Design Specification
| found in any number of sources, including Pin Name Description

common knowledge, the prior art as a whole, RAS SDRAM row address strobe
or the nature of the problem itself.” cAs SDRAM column address strobe
DyStar Textilfarben GmbH v. C.H. Patrick Co., 464 F.3d 1356, 1361 (Fed. Cir. 2006) = SURM 'te #fobe
- = SDRAM chip select lines
SHES hysical.'E;LnEU,'L 2, and 3)

Indeed. Perego discloses an upgradeable EX1062 at 6

memory system that includes interfaces for DIMM and other removable memory JEDEG#Standard No. 21C

2 SDRAM Registered DIMM Design Specification
modules. EX1071, 1:58-2:6 (discussing DIMM format disclosed by U.S. Patent

Pin Name Description
No. 5.513.135. EX1081). along with a need for “flexible and cost effective upgrade E—
RAS Row Address Strobe
capabilities.” EX1071. 2:26-29. 6:34-43. See EX1003. q180. A POSITA would CAS | cColumn Address Strobe
have therefore been motivated to implement Perego’s memory modules in a WE Write Enable

. . . . S[3: |Chip Sel
registered DIMM format with DDR memory devices that fits into DIMM Ly | o=

EX1066 at 6-7

connectors and uses DIMM module input signals. according to JEDEC standards.

including JESD21-C and JESD79-2. EX1003, q9180-183.

‘417: Paper 1 (Pet.) at 32; see also '215: Paper 1 (Pet.) at 34

'417: Paper 27 (Reply) at 13-14; Paper 1 (Pet.) at 31-33, 111-15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 13-14; Paper 1 (Pet.) at 33-35, 112-16 59



“Translat[ing] protocols” in Perego includes from one JEDEC protocol to another
(both with address/control lines), and does not require a Rambus interface

In one embodiment, memory devices 410a-4104 are

In alternate embodiments, control lines (RQ) may com-
prise individual control lines, for example, row address
strobe, column address strobe, etc., and address lines.

Rambus® Dyvnamic Random access Memory (RDEAM)
devices operating at a data rate of 1066 Mbits/'sec. Other

400 memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
4’3190,7 Synchronous DRAM (SDRAM) devices. Utilizing buffer
AT 2 4200 device 405 between the memory devices and controller in
o7 accordance with the present invention (e.g.. see FIG. 3) may
civ 18lo ‘T’ g i gli feasibly render the type of memory device transparent to the

] ﬂ_ jis olamm . svstem. Different types of memory devices may be included
y \ on different modules within a memory system. by employving

4153 4750 buffer device 405 1o translate protocols emploved by con-
FIG. 4A 1 W utili i ' 3

EX1071 (Perego) at 9:50-:60, Fig. 4A _device implementation,

410 2100
410 4100
4202 ,A{I}\ Ve Vall

T e .
T

CFM

BTN

EX1071 (Perego), 10:54-:67 & Fig. 4A

'417: Paper 27 (Reply) at 9-10, 14
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 9-10, 14 60



A JEDEC-style implementation of Perego would not sacrifice its benefits or basic
principles, including electrical “isolation” by the buffer for high performance

0. What impact does a higher
'/305 electrical load have on data signals that are
being transmitted to and from a memory
- 360
360 N controller?
THE WITNESS: Again, that's a
340~ : ,Memory gquestion that requires a substantial amount of
Device
| electronics and math to answer properly. Just
2 = 370 say that higher loads are more challenging and
L
ave negative 1mpacts.
/-390 n e

With further reference to FIGS. 3A and 3B, (buffer device
350 transceives and provides isolation between signals inter-
facing to controller 310 and signals interfacing to the
plurality of memory devices 360.

—) Q. And what impact does a buffer on

the data lines have with respect to loads on the

data signals?

THE WITNESS: Again, within the

EX1071 (Perego) at 6:12-:15 & Fig.3B
(Perego) a '9 context of 2004-2005 and the knowledge and

experience of a POSITA, the general idea that

reducing or otherwise managing loads to minimize

their impact on data communications is a ﬂood

thing.
EX1095 at 130:6-:16, 130:23-131:8 (objections omitted);
see also id. at 124:23-126:21, 136:8-137:11
‘417: Paper 27 (Reply) at 14-15; Paper 1 (Pet.) at 28-33, 50-51
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'215: Paper 27 (Reply) at 14-15; Paper 1 (Pet.) at 30-35, 80 61



PEREGO AND JESD/79-2 TEACH
JEDEC-STYLE "RANKS™ USING CHIP SELECTS

BAKERBOTTS



Netlist has admitted Perego discloses “ranks”

|4150I\ 405~ /I415d|
P -422 would s an \ =
erego wou ) 5 ro G - = R
L 0o R 1o “
inform a person of ordinary skill in the art that. in the paired arrangement. §lig I [ & CFM “TFM 7~ "
) ) Ay CT CTM -
devices connected to channels 415¢/d correspond fo one “rank” becanse they are \ -
HETE 7 2SI
“routed 1n parallel.” that is, the memory devices would be understood to “act 1 M1 Ro rRo M1
2 i N DQ Da o
together in response to command signals.” For similar reasons. a person of 7 s % CFM cCc| _CfM v
= CIM _I1RD T F| CIM 8
ordinary skill i the art would understand that {liEdEVicEsIConnNECiEdiochaniels SN S 6y r‘ Qg umm _l W .
@lsalbcoiresponditoranotherTfanky® Thus. in the paired arrangement. Perego- I 116 i T
422’s Figure 4B illustrates two ranks: Gfielcoifespondifig tommemonyidevices 415a / FiG. 4B \ 415b
connected to channels 415¢/d. the other coresponding to memory devices FIG. 4B illustrates a quad-channel
module 450 having channels 415a-4154.
connected to channels 415a/b. .
EX1071 (Perego) at 10:22-:24 & Fig.4B

EX1020, 194; see also EX1019, p.43; EX1102, 1131

'417: Paper 27 (Reply) at 15-16; Paper 1 (Pet.) at 64-73

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 15-16; Paper 1 (Pet.) at 54-63 63



Perego discloses a serialization ratio of 1:1 for the “configurable width
interface,” e.g., 64-bit interface and 64-bit ranks, which is compatible with DDR2

Furthermore. Perego discloses a serialization ratio of 1:1, meaning that the Configurable
: _ _ _ Width Buffer 570a 574
¥ memory device access width (W4) and the configured buffer device Device 391 I :
“//.». - . - Jr . .- _',_} _',_} .
L4y interface width (Wpp) are the same. Ex. 1071, 14:32-40, 17:22-28. Insuch 572 570b 572
a configuration, each rank would match the full bit-width of the memory W Wegs
) .. . . . o
module as in Petitioner’s proposed construction. See Pet. 26. 588 | oxr e s
560
'417: Paper 11 (ID) at 26; see also '215: Paper 11 (ID) at 20 !,Dns r T WW
520a 520b
FIG. 5C illustrates another embodiment of configurable Worrs RQ |« PP AR »RQ ¥
width interface 590 shown in FIG. 5B. FIG. 5C illustrates a XD e RXD
multiplexer/demultiplexer circuit 597, for example that may Loers), i 4,
be disposed in configurable serialization circuit 591 (FIG. XD+ —= TXD
5B) to perform multiplexing/demultiplexing functions. For SLoers Ay 576 Worgs
the embodiment illustrated by FIG. SC, the serialization \ 302/ 95 5”’1/
ratio is 1:1. Serialization ratios greater than 1:1 are possible i
EX1071 (Perego) at 17:22-:28 ;
( : Configurable Serialization 591
_ |y Woe
RS:WA:WDP
@ Interface 596
Where: A =
R ~=Serialization Ratio Configurable Width Interface 590
W ,~=Memory Device Access 'Wldlh ' Y W= 1, 2, 4, 8, 16, 32,
W ,,~Configured Buffer Device Interface Width ¥ - » 64,128
ig.
EX1071 (Perego) at 14:35-:40 EX1071 (Perego) at Flg 5B

'417: Paper 27 (Reply) at 12; Paper 1 (Pet.) at 37-38, 64-69
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 215 Paper 27 (Reply) at 11-12; Paper 1 (Pet) at 39, 57-59 64



Perego discloses multiple channels for data, corresponding to

multiple ranks of memory devices

"% In that configuration. Dr. Przybylski further explains that a
POSITA would understand.y particularly in_aiew of the 099 Application

mcorporated by reference in Perege, that interfaces 520a and 520b of the

configurable buffer device 391 m- work in tandem and that all of the

memory devices would m activated has one DDR SDRAM rank.

Paper 22 (POR) at 34

Perego teaches that the data width accessed in a memory transaction (Wa),
and the data width of the buffer interfacing with the memory controller (Wpp), can
both be the same (e.g., both 64 bits), such that the ratio W/ Wpp=1:1. EX1071,
14:16-40, 17:22-28 (“1:17), Fig.5C; EX1003, 1281. A POSITA would understand
that W4 refers to the bit-width of each “rank” of memory devices (e.g., 64 bits can

be read or written at a time) when only “ene” of the “one or more channels 370”

(shown below) is used for a read or write operation. EX1071, 6:12-24, 14:23-27,

Fig.3C; EX1003, 99282-283. Accordingly, when Perego’s buffer device has two

channels, and each channel is connected to one rank, Perego’s mod cludes
I

Configurable Width
Buffered Module 395

60
== A »
gl
370 Width 370
Memory -t / o Buffer —"};
Device Device
360a L 391
}
[EEERNNNEERERENNENRRNENNENNRNRRRANENNNNNREEE)
‘417: Paper 1 (Pet.) at 69-70 e
'215: Paper 1 (Pet.) at 59-60 o
Fig. 3C

'417: Paper 27 (Reply) at 16-17; Paper 1 (Pet.) 69-73

BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOT EVIDENCE '215: Paper 27 (Reply) at 16-17; Paper 1 (Pet.) 59-63
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Netlist’'s argument that Figures 4A-C show Rambus DRAM (RDRAM) ignores
Perego’s express disclosure of DDR2, which requires chip-selects and “ranks”

Petitioner nonetheless piesents colored versiofis of Perego’s Figures 3C. 4A.
4B, and 4C to suggest ranks. Pet, 64-65. ACPOSITA, however, would understand ’/.400
that the memories depicted in Fig‘re Direct RDRAM embodiments,
410 410c 405 410f 410g
which do not receive chip-seléet signals. EX2024. §90167. 170: EX1071. 10:54-56: 420314102 b} f 410d / 410 \_ I_[470n 4206
Paper 22 (POR) at 33 S gg Buffer gg AN
“‘ CF ¢ ol =
CTM IR DT F| CTM =
t L r Q QMM .
[ Y 4
- * //
[n one embodiment. memory devices 410a-410/} are ] (R
Rambus® Dynamic Random access Memory (RDRAM) Fio. €A 415

devices operating at a data rate of 1066 Mbits/sec. Other EX1071 (Perego) at Fig.4A

memory devices may be implemented on module 400. for

example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices.

EX1071 (Perego) at 10:54-:59 ‘
EX1064 (JESD79-2) at 6

JEDEC DDR2 SDRAM SPECIFICATION

Input Chip Select: All commands are masked when Csis registered HIGH. cs provides for external
P Rank selection on systems with multiple Ranks. CS is considered part of the command code.

'417: Paper 27 (Reply) at 16-17

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 16-17 66



Rambus also uses “chip select”

Synchronous DRAM Architectures, Organizations,
and Alternative Technologies

Prof. Bruce L. Jacolﬂ

PI in the Rambus bus organization, all addresses, com-
mands, data, and chip-select information are sent on the same bus
lines. This is why mmd “multiplexed.” At differ-
ent points in time, the same physical lines carry dissimilar classes of
information.

EX1069 at 1, 11

Q. Do you consider Professor Bruce
Jacob to be an expert in the field of the '417

and the author of the textbook

'215 patents,
marked as Exhibit 10707

ATTORNEY WARRICK: Objection;
form.

THE WITNESS: Yes. He's

certainly quite knowledgeable in this field.

EX1095 at 163:15-:22

BAKER BOTTS

information

Perego would not receive chip select signals,

example,

Q. And in that embodiment, the buffer of

for

from the memory contreoller; correct?

MR. CHANDLER: Object to form.

THE WITNESS: I disagree. The Rambus

protocol, for example, does include chip

select signals. They are simply multiplexed

on to the\ same wires as other signals, in a

packetized\form.

\ EX2033 at 148:8-:16; see also id. at 149:24-150:17

Byte[0]

Deviceld Register - 1

Read-write register for setting the base

8 7 6 5 43 2 1 0 address of the RDRAM.

IdFietd - Compared to Adr{35:21] of
request packet to select RDRAM.

IdFigld[35:21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1097 at 821-22; see also EX1095 at 191:19-193:24

'417: Paper 11 (ID) at 14; Paper 27 (Reply) at 10-11
'215: Paper 11 (ID) at 14-15; Paper 27 (Reply) at 10-11 67




Netlist mischaracterizes Dr. Wolfe's testimony from a different IPR
regarding “ranks” in Perego e

to a preferred embodiment, the target subset of secondary
channel signal lines may be selected via address bits pro-

0 " hIndeed. Petitioner’s own exert! Di. Wolfe. testified to vided as part of the primary Ch?lmlel I' equest. By aCCEfSSing
a subset of secondary channel signal lines per transaction, a
the opposite conclusion while testifying in TPR2022-00615 regarding a related number of benefits may be derived. One of these benefits is
Netlist patent. EX2003, 202:8-20Mk that this paragraph [Perego reduced power con,?ump tion. AnOth?r be,neﬁt 18 hlgh el: per-
formance by grouping memory devices into multiple inde-

15:37-45] specifies how ranks are sel€cted or enabled.” and “independent banks” pendent target subsets (i.e. more indeEendent banks).

refers to “the number of pagé registers which canbe activated corresponding to EXTO71 (Perego) at 15:37-:45

] Q. Is Perego referencing a rank, in your
different addresses” ~fthroughout the system” ore. tha. —

view, when it says "independent banks"?

'417: Paper 22 (POR) at 35 . . ) .
'215: Paper 22 (POR) at 34-35 A. I think broadly he is -- is talking about

the same general concept.

Q. I did a search for the word "rank" in Q. So my follow-up question is, when
I

performing rank multiplication with Perego, would

Perego and I came up empty handed. Do you recall --
that be performed only with address bits and with
L. I think that's right. I think we already .
nothing else?
talked about this. I believe Perego does not use THE WITNESS: No. You still need to send
I —

the proper commands, and you still need to

the specific word even though he clearly discloses
-

select the proper chips with the proper chip

the concept.

select wvalues.

EX2003 at 204:12-:21; see also id. at 79:17-82:3, 82:14-84:13
EX2033 at 71:5-73:7, 176:6-178:6 (objection omitted);

see also id. at 160:16-161:14

'417: Paper 27 (Reply) at 16-17; Paper 1 (Pet.) 69-73

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
BAKER BOTTS '215: Paper 27 (Reply) at 16-17; Paper 1 (Pet) 59-63



Perego + JESD79-2 teaches using different chip-select values to

select and deselect a “rank” of DDR2 memory devices

This last bus, the chip-select bus, is essential

JEDEC DDR2 SDRAM SPECIFICATION

in a JEDEC-style memory system, as it enables

I cs I Input

Chip Select: All commands are masked when Csis registered HIGH. cs provides for external
Rank selection on systems with multiple Ranks. CS is considered part of the command code.

the intended recipient of a memory request. A
value is asserted on the chip-select bus at the
time of a request (e.g., read or write). The

EX1064 (JESD79-2) at 6

chip-select bus contains a separate wire for
every rank of DRAM in the system. The chip-
select signal thus passes over a wire unique to
each small set of DRAMs and enables or
disables the DRAMs in that rank so that they,

respectively, either handle the request
currently on the bus or ignore the request
currently on the bus. Thus, on y the DRAMS to
which the request is directed handle the
request. Even though

and could, in theory, all
respond to the same request at the same

time, the chip-select bus prevents this from N
happening.

EX1069 (Jacob Paper) at 2-3

DMC

@ Sabus |

16
’ datégus |
16 [

data bus

chip-select 0
chip-select 1

FIGURE 10.5: Memory system with 2 ranks

2212 No Operation Command

The No Operation command should be used in cases when the DDR2 SDRAM is in an idle or a wait state.
The purpose of the No Operation command (NOP) is to prevent the DDR2 SDRAM from registering any
Mmmmmﬂls between operations. A No Operation command is registered when CS is low with
RAS, CAS, and WE held high at the rising edge of the clock. A No Operation command will not terminate a
previous operation that is still executing, such as a burst read or write cycle.

2213 Deselect Command
The Deselemgmmand performs the same function as a No Operation command. Deselect command

occurs when CS is brought high at the rising edge of the clock, the RAS, CAS, and ﬁsignals become
don't cares.

M devices. EX1070 (Jacob textbook) at 413-14

Tagle 10 — Command truth table.

c\\

Function Cs || RAS | CAS | WE |BA1|A15-A11|A10 | A9-A0 |Notes
Previous BA2
Cycle C e
AL
‘Write ‘ H ‘ H L ‘ H ‘ L L BA | Column L ‘Co\umn 1.2,3,
Device Deselect ‘ H ‘ X H ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ 1 ‘

EX1064 (JESD79-2) at 48-49

BAKER BOTTS

Q. And what Professor Jacocb is
teaching in the bottom of page 2, carrying over
to the top of page 3 of Exhibit 1069, is even
though it's common for all the memcry devices to
receive the same address and command signals,
despite being in different ranks, there is a
chip-select wire for each rank cof memory devices
that enables one rank of memory devices to
respond to a read or write command while the
other ranks are not selected to respond to the
read or write command.

Is that a fair summary of what
Professor Jacob is trying to teach here with
this paper?

THE WITNESS: It's a fair

summary. And, in particular, the important

I
aspect is that when there's multiple ranks, one

of the chip-selects is active and the others are

not active in order to get one rank to perform
I
an operation and the other ranks to not perform

the same operation.

EX1095 at 203:9-204:6 (objection omitted)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '417: Paper 27 (Reply) at 1-2, 5, 15-16; Paper 1 (Pet.) 26-28, 58-61, 64-73
2,5, 15-

'215: Paper 27 (Reply) at 1-2, 5,

16, Paper 1 (Pet.) 27-30, 42-46, 54-72, 119




PEREGO AND JESD/79-2 DISCLOSE
REGISTERING DATA FOR AN
ADDITIONAL CLOCK CYCLE

BAKERBOTTS



‘417/'215: Buffer circuit (40) requires one extra clock cycle for address/control and data

In certain embodiments, the circuit 40 comprises the SPD
device 240 which reports the CAS latency (CL) to the 10
memory controller of the computer system. The SPD device prTTT ;:Z T ]
240 of certain embodiments reports a CL, which has one § _ D0 !
more cycle than does the actual operational CIL. of the % ﬁjg . DQ63 |
memory array. In certain embodiments, data (ransfers i . _-Ds0 !
between the memory controller and the memory module are | . * DQs7 |
registered for one additional clock czc]eH i Ej J0 resO# b poo
‘The additional clock cvcle of certain embodiments 1s added i ad & cirl -
to the transter time budget with an incremental overall CAS E 20 — Eggg
latency. This extra_cycle of time in certain embodiments | L% poo i E o057 20
advantageously provides sufficient time budget to add ' i (j\.i’ﬁ s T ook

i . DQSO |_ad & cirl
!!rom t!e memory controller 20. The buffer o % . . !
certain embodiments comprises combinatorial logic, regis- i * — - Sﬁ; ;
S . . ; !
ters, and logic pipelines. In certain embodiments, the buffer | ﬁ od & oirl :
adds a one-clock cycle time delay, which 1s equivalent to a | |
registered DIMM, to accomplish the address decoding. The i_ i
one-cycle time delay of certain such embodiments provides | T T T T T T T
suflicient time for read and write data transfers to provide the
functions of the data path multiplexer/demultiplexer. Thus, FIG. 1
for example, a DDR2 400-MHz memory system m accor-
dance with embodiments described herein has an overall
CAS latency of four, and uses memory devices with a CAS T~ v v
latency of three. 3 clock cycles + 1 clock cycle = 4 clock cycles
"417: EX1001 at 22:36-:60 >

'215: EX1001 at 20:22-:46 '417: Paper 1 (Pet) at 12-15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 1 (Pet.) at 12-14



Perego teaches using a data buffer to provide electrical “isolation” for high performance

0. What impact does a higher
'/305 electrical load have on data signals that are
being transmitted to and from a memory
360 360\ controller?
THE WITNESS: Again, that's a
340~ I : ,%emogy gquestion that requires a substantial amount of
KGVIC electronics and math to answer properly. Just
i = 370 say that higher loads are more challenging and
-/ \390 have negative impacts.

With further reference to FIGS. 3A and 3B, (buffer device
350 transceives and provides isolation between signals inter-
facing to controller 310 and signals interfacing to the
plurality of memory devices 360.

—) Q. And what impact does a buffer on

the data lines have with respect to loads on the

data signals?

THE WITNESS: Again, within the

EX1071 (Perego) at 6:12-:15 & Fig.3B
(Perego) a '9 context of 2004-2005 and the knowledge and

experience of a POSITA, the general idea that

reducing or otherwise managing loads to minimize

their impact on data communications is a ﬁood

thing.
EX1095 at 130:6-:16, 130:23-131:8 (objections omitted);
see also id. at 124:23-126:21, 136:8-137:11
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE ‘417 Paper 27 (Reply) at 14-15; Paper 1 (Pet.) at 28-33, 50-51
BAKER BOTTS ) '215: Paper 27 (Reply) at 14-15; Paper 1 (Pet.) at 30-35, 80 72



Netlist’'s expert admitted it was known that buffering the data
lines causes latency, similar to buffering other signal lines

Q. For example, is it possible that

if you Put a buffer on a data line, that the

buffer could add a latency of one clock cycle? ‘(f‘305
THE WITNESS: We're specifically

talking about data lines at this point? 360"‘ 360'\ J—:
BY ATTORNEY CHANDLER: |

. 340~ Memory

A. Okay. So in the context of Device _m
2004-2005 and the knowledge of a POSITA, I think ==
a POSITA would understand that a -- a buffer - 370
generally could add a small amount or a larger ‘// \\_390
amount of latency, and depending on what's ) EX1071 (Perego) Fig. 38

inside of it.

So -- and that would apply to
data as well as anything else that the POSITA is

dealing with.

EX1095 at 133:8-134:7

'417: Paper 27 (Reply) at 17-22; Paper 1 (Pet.) at 94-96, 118-19
BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOTEVIDENCE 15 45. paper 27 (Reply) at 17-21; Paper 1 (Pet.) at 81-83, 86-87, 119-21 73



Netlist's expert admitted there was a motivation to put a buffer
on the data path even though it adds a delay of one clock cycle

Q. As a layperson, to me it's a THE WITNESS: Well, let's say you
little bit counterintuitive as to why you would have two cars, a Ferrari and a Volkswagen
want to put a data buffer on a memory module if Beetle.
that data buffer is going to delay the signal by The Ferrari takes ten minutes to
one clock cycle. And yet if I understand your warm up before you get to drive it; but once
earlier testimony, there's situations in which _you're driving, you're going faster. So
the data buffer can improve performance. depending on how far you're going, either the
So how would you explain to me Volkswagen Beetle or the Ferrari will get there g;
why adding a data buffer, which delays the data faster. )
signal by one clock cycle, actually improves the It's the same sort of trade-offs
performance of the memory module? that exist in the digital world, where the
EX1095 at 136:8-:18 trade-off between operating frequency and
latency is very poignant, and different
gsolutions make sense in different domains for
different types of memory systems, for different
types of modules and different system types.

EX1095 at 136:21-137:11

'417: Paper 27 (Reply) at 18

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 17-18 74



Patent Owner also argues that “Petitioner has also not provided
competent evidence™ to show that “the overall CAS latency of the memory
module is greater than an actual operational CAS latency of each of the
memory devices,” as recited in claim 1. Prelim. Resp. 44. We disagree.
Petitioner presents detailed testimony from Dr. Wolfe explaining how
Perego’sregistered data transfers would have mtroduced delay. In
particular, Dr. Wolfe, citing Perego’s disclosures of data latches and an
mternal clock to generate synchronizing clock signals (Ex. 1071,
12:65-13:5, 17:61-63, Fig. C). provides the following testimony:

A Skilled Artisan would have understood from these disclosures
that Perego’s latching of the data signals and the use of internal
synchronizing clock signals adds a predetermmed amount of
time delay for each data transfer through the buffer because the
output of the latch needs to be in synchronization with an internal
clock. A Skilled Artisan would have understood that such
registering of the data signals would require the addition of a

fixed time delay, such as one clock cycle, for each registered data
transfer rfn'ouéh e CICUITy w;fh respect to the actual
operational CAS latency of each of the plurality of memory
integrated circuits.
Ex. 1003 9 360. Dr. Wolfe further explains how Perego’s “latching delays
in the buffer device of Perego increase the overall CAS latency of the
memory module compared to the CAS latency of the memory devices.”
Ex 1003 9362 (citing Ex. 1071, 12:65-13:5. 18:65-19:3. Figs. 5B. 5C). On
this record. we find Petitioner’s evidence sufficiently persuasive to show that
Perego teaches that “data transfers through the circuitry are registered for an
amount of time delay such that the overall CAS latency of the memory
module is greater than an actual operational CAS latency of each of the

memory devices,” as recited in claim 1.

According to an embodiment of the present invention,
clock circuit 5706 includes one or more clock alignment

circuits for phase or delag adjusting internal clock signals =

with respect to an external clock (not shown). Clock align-
ment circuit may utilize an external clock from an existing
clock generator, or an internal clock generator to provide an
internal clock, to generate internal synchronizing clock
signals having a predetermined temporal relationship.

EX1071 (Perego) at 12:65-13:5
DP

3 2 1 0
Interface 596 ¢

The Institution Decision correctly found a motivation for Perego’s data buffer to add a delay of
one clock cycle, increasing the overall CAS latency of the memory module by one clock cycle

Fig. 5C

Multiplexef{demultiplexer circuit 597 inchudes input and

output latches "597f~m, two for each configurable width
buffer device data connection in interface 596.

'417: Paper 11 (ID) at 33-34

EX1071 (Perego) at 17:61-:63

Configurable
Width Buffer 570a 574
Devic& 30T l e
572 570b 572
wRo_s wRQé
- OPTIONAL
m DATA CACHE & TAGS
560
Lortsl |4 Worrs
o REQUEST & —
] L]
!".nu.g. RQ ADDRESS LOGIC RQ Jﬂﬂ
540
Woprs RXD RXD o »ﬂw
TXD (=4 —=TXD
Woprs 576 4 Vorys
\ 530a / 595\ 530b
Y Y
| configurable Serialization 591 |
[ W
V Interface 596
4] [
Configurable Width Interface 590

Wyo=1,2,4, 8,16, 32,
] 64,128
Fig. 5B

In embodiments of the present invention, interfaces 520
and 5205 include multiplexer/demultiplexer circuit 597, also
known as a type of partial crossbar circuit, for transferring

signals between configurable width buffer device 391 and
memory devices on configurable width buffered module
395. In an alternate embodiment of the present invention, a
full crossbar circuit is used.

EX1071 (Perego) at 18:65-19:3

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '417: Paper 27 (Reply) at 17-22; Paper 1 (Pet.) at 92-96, 118-19, 124-26 75

'215: Paper 27 (Reply) at 17-21; Paper 1 (Pet.) at 73-76, 81-87, 95-96, 119-21



Netlist admits that clock signals from clock circuit 570a-b (purple) synchronize data
capture, which Dr. Wolfe explains is done by Perego’s latches (blue), causing delays

. Finally, Petitioner cites EX1071, 12:65-13:5, which relates to “clock

circuit 570a-b” and “adjusting internal clock signals with respect to an external

clock.” A\ explamed by Dr. Przybylski, this disclosure 1s not relevant to whether or

Perego’s buffer circuit
not delay 1s §dded to the data path through the buffer circuit, but rather to controlling _ o _ o _
includes *“clock circuit 570a-b ... to generate infernal synchronizing clock signals
phase alignmdnt between clock signals to ensure incoming data capture. having a predetermined temporal relationship.” Id. at 12:65-13:5. A Skilled
‘417: Paper 22 (POR) at 39 Artisan would have understood from these disclosures that Perego’s latching of the
'215: Paper 22 (POR) at 37
Configurable data signals and the use of internal synchronizing clock signals adds a
Width Buffer 574
Devioe 251 ) » } predetermined amount of time delay for each data transfer through the buffer

572 570b 572
W w / because the output of the latch needs to be in synchronization with an internal
Jnas | | { Vrge th

°‘T‘%i“°j,:‘t*‘°s w,, clock. A Skilled Artisan would have understood that such registering of the data
Yl e b f o = | | . |
el m; o e s DQ% L B ﬁ-—@; ey signals would require the addition of a fixed time delay, such as one clock cycle,
840 B — e & .
Wormsl]  RXD—— RXD | 1w, = for each registered data transfer through the circuitry with respect to the actual
TXD |+ e TXD =

Woprs 576 | Wor o W o s : . -

¥ s £3 = {4 . J ¢ TN A operational CAS latency of each of the plurality of memory integrated circuits.

\—I—/ = k1 | summ J | | wry W | s | -t
Y Y R ) , SO 3 L IR '
I Configurable Serialization 591 | BEE S 417: EX1003, 1360
[ AW '215: EX1003, 1335
[ 3 2 0
5752A 580 oo f > Interface 596
)
Configurable Width Interface 590
Wyo=1,2,4,8,16, 32, Fig. 5C
. 64,128
Fig. 58 EX1071 (Perego) Figs. 5B & 5C

'417: Paper 27 (Reply) at 20-22
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 19-21 76



JESD79-2 teaches programmable CAS latency with integer values (e.g.,
3 or 4 clock cycles) for the amount of time needed to perform a read or write

JEDEC DDR2 SDRAM SPECIFICATION

3.2.1 Programmable CAS Latency ey
JEDEC’s programmable CAS latency is used to allow each system A6 | AS | M | G AS | A4 | A3 |Additive Latency
vendor to optimize the performance of its systems. It is programmed 0 0 0 | Reserved 0 |0 |0 0
at system initialization and. according to industry designers. it is 0 0 1 | Reserved 0 | 0 | ° 1
never set again while the machine is running [Lee 2002, Baker 2002. 0 ! 0 |2(Optional) S L 2
0 1 ! 3 0 1 1 3
EX1069 (Jacob paper) at 15; see also EX1095 at 250:4-:10, 252:2-:7 1 0 4 1 0 0 4
0 1 5 1 0 1 Reserved
4.1 Programinable CAS Latency y 4 L 0 | Reserved L I Reserved
1 1 1 Reserved 1 1 1 Reserved
The primary benefit of programmable CAS latency is flexibility: its ' : i . CAS latency Is defined by A4 ~ AG. The DDR2
presence i a DRAM allows a fast part to emulate the behavior of a doesn't support half clock latency mode.
slow part. which would enable an OEM or end consumer to inter- :
ingle parts from different generations (with different speeds) in the A m SN dennes s
mmgie par : - g ; ; P - additive latency plus CAS latency L+CL). I .
same system or intermingle same-generation parts from different
manufacturers (which might have slightly different performance 4 0 1
capabilities due to slight vanations in process technologies) in the o | :
same DIMM [Lee 2002. Baker 2002. Kellogg 2002. Macri 2002. CKCK AR,
Ryan 2002, Rhoden 2002, Sussman 2002]. To illustrate. if a DRAM | ! |
manufacturer has a part with a mmimum 20ns CAS readout. the part CMD :—@ |
could concervably work as a CAS-2. 100MHz part (20ns requires 2 | | |
cycles at 100MHz). a CAS-3. 150MHz part (20ns requires 3 cycles (Dasipas 2
at 150MHz). or a CAS-4, 200MHz part (20ns requires 4 cycles at : : |
200MHz). Note that the part would never be able to make CAS-2 DQ | | |
latencies at the higher bus speeds or CAS-3 at the highest bus speed . . |
(C‘AS-Q requires 13.33ns at 150MHz and 10ns at 200MHz: CAS-3 Figure 22 — Example 2:([R8a@ Followed by ailifité)to the Same Bank
requires 15ns at 200MHz). [AL=0and CL=3,RL=(AL+CL)=3,WL=(RL-1)=2,BL=4]

EX1069 (Jacob paper) at 16 EX1064 (JESD79-2) at 12, 14, 24-25; see also EX2031 at 16 (Byte 18)
'417: Paper 27 (Reply) at 17-22; Paper 1 (Pet.) at 19-20, 92-96

BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOT EVIDENCE '215: Paper 27 (Reply) at 17-21; Paper 1 (Pet) at 19-20, 84-87 77



JEDEC taught delaying data by one additional clock cycle, and Netlist’s
expert admitted such delay was common for a data buffer

DDR SDRAM Registered DIMM

DDR2 SDRAM RDIMM

In a registered DIMM, data is delayed an additional clock cycle due to the on-DIMM pipeline register (that is, Device CL [clock

cycles] + 1 = DIMM CAS latency).

CL = CAS (READ) latency; registered mode
will add one clock cycle to CL.

EX1062 at 68 EX1109 at 1

Q. If you include a buffer on the

data line of a memory module, would that buffer

normally add a latency to the data gignal as it

passes through the buffer?

THE WITNESS: Inevitably, there's

some delay, depending on the type of buffer and

its characteristics internally. It can be very

small or it can be substantial. It all depends,

again, on the unique characteristics of the

circumstance we're talking about.

Q. Was it common for a register for

a buffer to delay a signal by one clock cycle?

THE WITNESS: There are many

examples of a register or buffer that includes a

cycle of delay. There are many examples that
include many cycles of delay; and there are
examples that have fractions of a cycle of

delay.

EX1095 at 132:20-133:6 (objection omitted)

BAKER BOTTS

Rk

i

“Where a prior art patent discloses a range of values, showing a
claimed value falls within that range meets a party’s burden of  (z§ ;
establishing the narrower claim would have been obvious where ¢34, &4 ‘
there is no reason to think the result would be unpredictable.”

Gen. Hosp. Corp. v. Sienna Biopharms., Inc.,
888 F.3d 1368, 1373 (Fed. Cir. 2018)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '417: Paper 27 (Reply) at 12, 17-22; Paper 1 (Pet.) at 92-96, 118-19, 124-26 44

'215: Paper 27 (Reply) at 12, 17-21; Paper 1 (Pet.) at 73-76, 81-87, 95-96, 119-21



Perego combined with JESD79-2 teaches registering data for one
additional clock cycle, consistent with standard integer latencies

Perego discloses providing “access latency values™ to the memory controller

Perego’s buffer circuit

. R . . . during initialization, EX1071. 12:20-34, Fig.5B. and a POSITA would have known
includes “clock circuit 570a-b ... to generate internal synchronizing clock signals =

. . , , o from the JEDEC standards (including JESD79-2. shown below) that the data
having a predetermined temporal relationship.” Id. at 12:65-13:5. A Skilled

. . . transfers in Perego’s memory module are enabled in accordance with these “access
Artisan would have understood from these disclosures that Perego’s latching of the

latency values.” including CAS latency (expressed in terms of an im:eger number

data signals and the use of internal synchronizing clock signals adds a

] . of clock cycles), which are programmed during initialization by the memory
predetermined amount of time delay for each data transfer through the buffer

controller and used to properly time burst operations to comply with the JEDEC
because the output of the latch needs to be in synchronization with an internal '417: Pet. at 92-94

standards, see EX1064. pp.12 (first below. showing “CAS Latency” of 2.3.4. 015 | '515: pet. at 84-86

clock. A Skilled Artisan would have understood that such registering of the data

signals would require the addition of a fixed time delay, such as one clock cycle, JEDEC DDR2 SDRAM SPE CIFI C ATI ON

for each registered data transfer through the circuitry with respect to the actual CAS Latency
operational CAS latency of each of the plurality of memory integrated circuits. A6 | AS | M | SEEE AS | A4 A (GRS
0 0 0 Reserved 0 0 0 0
W, '417: EX1 003’ 1360 0 0 1 Reserved 0 0 1 1
- i e | '215: EX1003, 1335 0 1 0 2(Optional) 0 1 0 2
o . 0 1 1 _ o | 1 | 1 3
! T 1 0 0 4 1 0 0 4
R, 10 LL 3210
o i W o e 1 0 1 5 1 0 1 Reserved
5 ] i,! -;'}] [_-an [ 1 1 0 Reserved 1 1 0 Reserved
1 1 1 Reserved 1 1 1 Reserved
l 5 l ' 1 i . -, CAS latency is defined by A4 ~ A6. The DDR2
Wnisiface 106 doesn't support half clock latency mode.
Fig. 5C EX1064 (JESD79-2) at 12, 14
EX1071 (Perego) FIG. 5C
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE'417: Paper 27 (Reply) at 17-22; Paper 1 (Pet.) at 92-96, 118-19, 124-26 9

'215: Paper 27 (Reply) at 17-21; Paper 1 (Pet.) at 73-76, 81-87, 95-96, 119-21




Netlist mischaracterizes the Petition, which used Additive Latency (which can
be 0 clock cycles) to show that DDR2 systems measure latency in integer values

JeEDEC DDR2 SDRAM SPECIFICATION

. If a R/W command is issued to a bank that has not satisfied the tRCDmin specification, then additive
latency must be programmed into the device to delay when the R/W command is internally issued to the

device. The additive latency value must be chosen to assure tRCDmin is satisfied. Additive latencies of 0,
1,2, 3 and 4 are supported.

Second, Petitioner cites pages of EX1064 (JESD79-2) that relate to Additive

, CAS latency is defined by A4 ~ A6. The DDR2

. . : . doesn’t rt half clock lat ode.
Latency (AL). But theréyis a reason this«Concept is found in the DDR2 SDRAM Sesn Supporl nal f.ock lene) mete :

. The is always defined 35_
standard. AL relates to the latency of the SDRAMs—i.c., a portion of the “actual additive latency plus CAS latency L+CL). I 0

operational CAS latency of each of the,memory devices” and not any additional

latency at the module level. EX2024; EX1064,14 (Additive Latency programmed

'‘417: Paper 22 (POR) at 37
'215: Paper 22 (POR) at 36

Figure 22 — Example 2:-Followed by a-to the Same Bank
[AL=0and CL=3,RL=(AL+CL)=3, WL=(RL-1)=2,BL=4]

EX1064 (JESD79-2) at 23-25; see also EX2031 at 16 (Byte 18)

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE'417: Paper 27 (Reply) at 17-22; Paper 1 (Pet.) at 92-96, 118-19, 124-26 80
'215: Paper 27 (Reply) at 17-21; Paper 1 (Pet.) at 73-76, 81-87, 95-96, 119-21



‘215 PATENT, CLAIMS 4 AND 25

BAKERBOTTS



‘215 Patent, Claims 4 and 25

BAKER BOTTS

S. Claims 4 and 25 (POR 38)

Netlist’s arguments about claims 4 and 25 of the 215 Patent (requiring “one

more clock cycle”) are incorrect for the same reasons discussed directly above

(pp.17-21).

'215: Paper 27 (Reply) at 21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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‘215 PATENT, CLAIMS 14-15 AND 26

BAKERBOTTS



‘215 Patent, Claims 14-15 and 26

BAKER BOTTS

6. Claims 14-15 and 26 (POR 38-39)

Netlist’s arguments about claims 14-15 and 26 of the 215 Patent are
incorrect because they assume Perego 1s limited to a single rank, which 1s imncorrect
as discussed above (pp.15-17). Perego renders obvious a “fork in the road” with

multiple ranks. Pet. 63-72, 107-10, 112.

'215: Paper 27 (Reply) at 21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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GROUND 2 ('215 AND '417) 5

GROUND 2: GROUND 1 + ELLSBERRY
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ELLSBERRY IS A "PRINTED
PUBLICATION" UNDER § 311(B)

GROUND 2: GROUND 1 + ELLSBERRY

BAKERBOTTS



Ellsberry [EX1073] is a printed publication and prior art

under §102(e) as of its filing date of June 1, 2005

a9 United States
a2 Patent Application Publication o) Pub. No.: US 2006/0277355 Al

BAKER BOTTS

Ellsberry et al (43) Pub. Date: Dec. 7, 2006
(54) CAPACITY-EXPANDING MEMORY DEVICE Goolr  12/06 (2006.01)
(52) US. Cl e, 711/5; 711/154
(76) Inventors: Mark Ellsbherry, Santa Clara, CA (US);
Paul Sweere, Irvine, CA (US); Michael
Sansur, Costa Mesa, CA (US); Grant (57) ABSTRACT
Stockton, Fountain Valley, CA (US)
Correspondence Address: The invention relates to a device, system, and method for
LOZA & LOZA expanding the memory capacity of a memory module. A
6285 EAST S‘PRH?G STREET, # 327N control unit and memory bank switch are mounted on a
LONG BEACH, CA 90808 (US) memory module to selectively control write and/or read
) operations to/from memory devices communicatively
(21) - Appl. No.: 117142,989 coupled to the memory bank switch. By selectively routing
(22) Filed: Jun. 1, 2005 data to and from the memory devices, a plurality of memory
devices may appear as a single memory device to the
Publication Classification operating system. That is, the invention expands the addres-
sable memory banks on a module by making two smaller-
(51) Int. CL capacity memory devices emulate a single higher-capacity
GO6F  13/00 (2006.01) memory device.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1073

'417: Paper 38 at 2-3; Paper 27 (Reply) at 22
'215: Paper 38 at 2-3; Paper 27 (Reply) at 21-22
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The Board has repeatedly held that patent applications are “printed
publications” and entitled to their §102(e) filing date under 35 U.S.C. § 311(b)

Trials(@uspto.gov Paper 96
571-272-7822 Entered: April 17, 2024

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO., LTD.. MICRON TECHNOLOGY, INC..
MICRON SEMICONDUCTOR PRODUCTS, INC.. and MICRON
TECHNOLOGY TEXAS LLC.!

Petitioner.

V.

NETLIST, INC..
Patent Owner.

TPR2022-00615
Patent 7.619.912 C1

Before JON M. JURGOVAN, DANIEL J. GALLIGAN, and
KARA L. SZPONDOWSKL Administrative Patent Judges.

JURGOVAN, Administrative Patent Judge.

JUDGMENT
Final Written Decision
Determining Challenged Claim Unpatentable
Dismissing Patent Owner’s Motion to Submit Supplemental Information
Dismissing Petitioner’s Motion to Exclude
35US.C. § 318(a)

Ellsberry is prior art at least under 35 U.S.C. § 102(e)(1),
being “an application for patent, paublished under section 122(b). by another
filed in the United States before the invention by the applicant for patent.”
See Ex. 1037, code (22) (filing date of June 1, 2005). Thus, Petitioner

asserts a permissible ground of unpatentability under 35 U.S.C. § 311(b)

Trials(@uspto.gov Paper 33
571-272-7822 Date: June 26. 2023

UNITED STATESPATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNGELECTRONICS CO..LTD..
Petitioner.

V.

LYNKLABS.INC..
Patent Owner.

IPR2022-00149
Patent 10.687,400 B2

Before JONB. TORNQUIST. ARTHUR M. PESLAK. and
STEPHEN E. BELISLE, Administrative Patent Judges.

PESLAK. Administrative Patent Judge.

JUDGMENT
Final Written Decision
Determining All Challenged Claims Unpatentable
35U.S.C §314(a)

Trials@uspto.gov Paper11
571-272-7822 Date: August 1. 2023

UNITED STATESPATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNGELECTRONICS CO..LTD..
Petitioner,

V.

NETLIST.INC.,
Patent Owner.

IPR2023-00455
Patent9.858.215B1

Before PATRICK M. BOUCHER, JON M. JURGOVAN, and
DANIEL J. GALLIGAN, Administrative Patent Judges.

GALLIGAN. Administrative Patent Judge.

DECISION
Granting Institution of Inter Partes Review
35US.C §314

EX1114 at 34-35; see also EX2023 at 7-10

BAKER BOTTS

Petitioner counters that “Martin qualifies as a ‘patent| ] and printed
publication[] under § 311(b) at least because it is “an application for patent,
published under section 122(b). by another filed in the United States before

the invention by the applicant for patent” according to § 102(e)(1).”

we are persuaded by Petitioner’s contentions that Ellsberry is prior
art under 35 U.S.C. § 102(e), having been filed “by another. . . m the United
States before the invention by the applicant for patent.” See Pet. 5-8

We agree with Petitioner.

EX1098 at 10-12; see also EX1099 at 27-29
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'215: Paper 11 (ID) at 29
‘417: Paper 11 (ID) at 38-39

'417: Paper 38 at 2-3; Paper 27 (Reply) at 22
'215: Paper 38 at 2-3; Paper 27 (Reply) at 21-22 88




The language of 35 U.S.C. § 311(b) mirrors the language in pre-AlA § 301,
which was understood to include published patent applications under §102(e)

§311. Inter partes review

(a) IN GENERAL.—Subject to the provisions of
this chapter, a person who is not the owner of a
patent may file with the Office a petition to in-
stitute an inter partes review of the patent. The
Director shall establish, by regulation, fees t
be paid by the person reqguesting the review

the review.
(b) SCOPE.—A petitioner in an i
view may request to cancel as patentable 1 or

on the basis of prior
printed publications.

printed publications which that person believes
/ to have a bearing o\ the patentability of any

§301. Citation of prior art

Any person at any time may cite to the Office
in writing prior art consisting of patents or

claim of a particular Natent. If the person ex-
plains in writing the peNinency and manner of
applying such prior art toNat least one claim of
the patent, the citation of sixh prior art and the
explanation thereof will becoiNe a part of the of-
ficial file of the patent. At th&qwritten request
of the person citing the prior 3t. his or her
identity will be excluded from tiN patent file
and kept confidential.

(Added Pub. L. 96-517. §1, Dec. 12, 1980\ 94 Stat.
3015.)

MPEP (8t ed. 2001)

“[W]hen Congress enacted the ‘prior art
consisting of patents or printed publications’
provison for IPRs in section 311(b) [in 2011],
it is presumed to have done so with
reference to the same specialized provision
in the reexamination statute [§301].”

§302. Request for reexamination

Any person at any time may file a request
reexamination by the Office of any claim of a
patent on the basis of any prior art cited under
the provisions of section 301 of this title. The re-
gquest must be in writing and must be accom-
panied by payment of a reexamination fee estab-
lished by the Director pursuant to the provi-
sions of section 41 of this title. The request must
set forth the pertinency and manner of applying
cited prior art to every claim for which reexam-
ination is requested. Unless the requesting per-
son is the owner of the patent, the Director
promptly will send a copy of the request to the

N\

owner of record of the patent.

Qualcomm Inc. v. Apple Inc.,
24 F.4th 1367, 1375 (Fed. Cir. 2022) (cleaned up)

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

2217 Statement in the Request Applying
Prior Art

The third sentence of 35 U.S.C. 302 indicates that
the “request must set forth the pertinency and manner
of applying cited prior art to every claim for which
reexamination is requested.” 37 CFR 1.510(b)(2)
requires that the request include “[a]n identification of
every claim for which reexamination is requested, and
a detailed explanation of the pertinency and manner
of applying the cited prior art to every claim for which
reexamination is requested.” If the request is filed by
the patent owner, the request for reexamination may
also point out how claims distinguish over cited prior
art.

The prior art applied may only consist of prior art
patents or printed publications. Substantial new ques-
tions of patentability may be based upon the follow-
ing portions of 35 U.S.C. 102:

“{a)...patented or described in a printed publication in
this or a foreign country, before the invention thereof by
the applicant for patent, or”

“{b) the invention was patented or described in a
printed publication in this or a foreign country... more
than one year prior to the date of the application for patent
in the United States, or”

FRERE

“{e) the invention was described in—

(1) an application for patent. published under section
122(b), by another filed in the United States before the
invention by the applicant for patent, except that an inter-
national application filed under the treaty defined in sec-
tion 351(a) shall have the effect under this subsection of a
national application published under section 122(b) only
if the international application designating the United
States was published under Article 21{2)(a) of such treaty
in the English language: or

'417: Paper 38 at 2-3; Paper 27 (Reply) at 22
'215: Paper 38 at 2-3; Paper 27 (Reply) at 21-22
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ELLSBERRY IS PRIOR ART BECAUSE EX1005 DOES NOT
PROVIDE 8112 SUPPORT FOR THE ‘417/°215 CLAIMS

GROUND 2: GROUND 1 + ELLSBERRY

BAKERBOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Netlist had the burden of production to show that Ellsberry (filed
June 1, 2005) is not prior art to the ‘417 and '215 Patents

\ “IW]e find that Petitioner carried its initial burden to show

~ H that Ellsberry is prior art. The burden of production thus

[the] claim[s]...is supported by its priority applications such
that Ellsberry is not prior art.”

EX1023 at 26 (citing Dynamic Drinkware, LLC v. National Graphics, Inc.,

800 F.3d 1375, 1379 (Fed. Cir. 2021))

417 Patent

Q4 “Petitioner was not required to rebut in advance Patent
\ B Owner's argument and evidence alleging priority to the
[earlier] application.”

Continental Auto. Sys., Inc. v. Intellectual Ventures Il LLC,
IPR2022-00972, Paper 49, at 28 (PTAB Dec. 5, 2023)

215

Patent

az United States Patent

Solomon et al.

a0y Patent No.:  US 11,093,417 B2
45) Date of Patent: Aug. 17, 2021

(54)

)

(72)

(73)

MEMORY MODULE WITH DATA
BUFFERING

Applicant: Netlist, Inc., Irvine, CA (US)

Inventors: Jefferey C. Solomon, [rvine, CA (US);
Jayesh R. Bhakta, Cerritos, CA (US)

Assignee: Netlist, Inc., Irvine, CA (US)

BAKER BOTTS

continuation of application No. 11/335,875, filed on
Jan. 19, 2006, now Pat. No. 7,532,537, which is a
continuation-in-part of application No. 11/173,175,
filed on Jul. 1, 2005, now Pat. No. 7,289,386, which

is a continuation-in-part of application No. 11/075,

rovisional application

a2 United States Patent

Solomon et al.

(10) Patent No.: US 9,858,215 B1
45) Date of Patent: Jan. 2, 2018

(54

D
(712

(73)

MEMORY MODULE WITH DATA
BUFFERING

Applicant: Netlist, Ine., Irvine, CA (US)

Inventors: Jeffrey C. Solomon, Irvine, CA (US);
Jayesh R. Bhakta, Cerritos, CA (US)

Assignee: Netlist, Inc., Irvine, CA (US)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

continuation of application No. 11/335,875. filed on
Jan. 19, 2006, now Pat. No. 7,532,537, which 1s a
continuation-in-part of application No. 11/173,175,
filed on Jul. 1, 2005, now Pat. No. 7,289,386, which

is a continuation-in-part of application No. 11/075

Provisional application

imvisioua] application|

'417: Paper 27 (Reply) at 22-23
'215: Paper 27 (Reply) at 22-23 91




Netlist’'s chart (below) mixes and matches provisionals, which is insufficient
to show § 112 support for the claims in the ‘417 and 215 Patents

Claim/Element

l.a.1

EX 1005, Fig. 1, [0001]-[0004], [0007]-[0008],
[0010)-[0011], [0014]-[0015], [0016]

ok ke
** *4
*x

“[A] description that merely renders the invention obvious does not
satisfy the [written description] requirement[.]”

%
N+ *
......

l.a.2 EX1005, Eig. 1, [0001], [0004]-[0005], [0007], : — .
(0009 8 0021 X106, [015], E8007, i o, Ll 1, 5 341,159 .G 200 e b
[0015], 9-11, 14-16; EX1008, [0015], ¥6-18, 21-23;
EX1009, [0006]s EX 1011, 4:65-66; 5431-34, 8:58-62
I a3 [1.a.2] "A provisional application shall not be entitled to the right of
priority of any other application under section 119 or 365(a) of this |
IETX 'E‘:')‘:';hg;g- :]E][l[;“] :]s; lE;‘i ij'”;:‘[ﬂm 5], 9-12 14- title or to the benefit of an earlier filing date in the United States
Y “'_‘a_l] : {0015, 2 under section 120, 121, or 365(c) of this title.”
I.b EX1005, Fig. 1, [0001], [0003], EX1006, [0001], 35 US.C. § 111(b)(7) (pre-AlA)
[0023], [0025]-[0026]; EX 1007, [0006], 9, 20, 22-
23, 25-38; EX1008, [0001], [0007], [0019], APPX I, “An application for patent for an invention disclosed in the manner
Ej[;“"lfiljgﬁiqul:“‘j ﬁE.fl;:}lL R@2%25, 3:36-60, 7:50- provided by the first paragraph of section 112 of this title in an
— [57] [La3l ﬁ"‘b] ' application previously filed in the United States . .. which is filed by
an inventor or inventors named in the prevzously filed application "
EX 1005, Fig. 4, [0004]-[0011], [0014], }0016]- shall have the same effect, as to such invention, as though filed on the *
[0017]; E){lﬂﬂ? 10; EX1008, 17; EX1006, [0009]- date of the prior application, if . . . it contains or is amended to
— H‘:}IJ”J' Fig. | contain a specific reference to the earlier filed application. . . "

EX1005, [0004]-[0010], [0015]; EX1007, 9, 11, 20,
22.23, 25-38; EX1008, 16, 18, 27-44

35 U.S.C. § 120 (pre-AlA)

.ll

BAKER BOTTS

‘417: Paper 22 (POR) at 46-49
'215: Paper 22 (POR) at 46-50

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

37 C.F.R. § 42.24(a) sets word limits for petitions, motions, and replies,
and § 42.6(a)(3) prohibits incorporating arguments by reference
from one document into another.”

'‘417: Paper 27 (Reply) at 22-23
'215: Paper 27 (Reply) at 22-23 9



Netlist’'s chart (below) mixes and matches provisionals, which is insufficient to show
§112 support for the claims in the ‘417 and ‘215 Patents (naming Solomon and Bhakta)

.
Claim/Element Exemplary Citations of Su (12) ]ls;l{nlzttectl lStates Patent (10) i’)attent fl‘;'o.; ¢ US 7’38?’;? 62 0]?)3
. : . 45 nt: .
l.a.l EX1003, Fig. 1, [0001]-[0004], [0007]-[0008], akia el a (45) Date of Fate ct. 25,
[0010]-[0011). [O014]-[0015]. [0016] (54) HIGH-DENSITY MEMORY MODULE (2D Appl. No: /075,395
7 ; i .
l.a.2 EXT005, ,Flg' L, [ﬂ{]ﬂ I]' [ﬂﬂﬂ‘i] [{]{]{]5]‘ [{]ﬂﬂ? ‘ UTILIZING LOW-DENSITY MEMORY (22) Filed: Mar. 7, 2005
[0009]-[0OLE] [0021]; EX1006, [0019]; 07, COMPONENTS
[0015], 9-11, 14-16; EX1008, [0015], }6-18, 21-23; (75) Inventors: Jayesh R, Bhakta, Cerrtos, CA (US) ) Prior Publication Data
EX1009, [0006]:EX1011, 4:65-66; 5431-34, 8:58-62 Jeffvey Solomon, Trvine, CA (US); US 200508109 AT Dee. 22, 2005
|.a3 [ |;.]2] William M. Gervasi, Ladera Ranch, Related U.S. Application Data
CA (US) (60) Provisional application No. 60/590,038, filed on Jul.
. B 21, 2004, provisional application No. 60/575,595,
EX1005, Fig. 1, [ﬂﬂlﬂ?' EXI m‘ [ﬂﬂl 5], 9-12 14- EX1011 filed on May 28, 2004, provisional application No.
17: EX1008, [{]{] 15 ] l6-1% 21-24 60/550,668, filed on Mar. 5, 2004,
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR § 1.53(c).
I '3'4 [ I A I ] - For. MEMORY MODULE WITH TIED DQS PINS This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR § 1.53(c).
l.b EX1003, Fig. 1, [000]], 0003} EX 1006, [0001], N — ) For.  METHOD OF FORMING A MEMORY MODULE HAVING 18 ORGANIZATION
[{]{]2 3] [m 2 5 ]_[m 2 ﬁ] ?.. [nm ﬁ] 9 2{] 2 2 _ Residence Address: 147 Belridge Drive, Los Gatos, California 91789 USING DRAM DEVICES HAVING x4 ORGANIZATION
lame of Second Inventor: Name of First Inventor: William M. G i
23, 25-38; EX1008, [0001], [0007], [0019], APPX I, e O et abtacs: 18 Sl P toine, Cliforin 82604 Residence Address 147 Belridge Drive, Los Gatos, Californa 95032
[{]{]{]ﬁ] 16, ET-“‘L , 102225, 3:56-60, 7:50- Name of Third Inventor: Jayesh R. Bhakta Name of Second Inventor:  Jeff Soloman
37 - Residence Address: 12220 Rose Street, Cerritos, California 90703 .. Residence Address: 16 Silver Fir, Irvine, California 92604
>4, 11:22-30. Fig. JA-5B EX1009 (provisional July 21, 2004) EX1008 (provisional May 28, 2004)
2
I -« I-a-”].‘ [ I-ﬂ-3 ]‘ [ I .b] ATTENTION: PROVISIONAL PATENT APPLICATION This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR § 1.53(c).
. Sir: For: MEMORY MODULE DECODER FOR SIMULATING A MEMORY MODULE HAVING
EX 1005, Fig. 4, [0004]-[001 1], [0014], }0016]- FEVER RS
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR § 1.53(c). Neme of EESIFRGE ESSEIEIERIED
[ﬂ{] l T], EX I{], EX 1008, 1 ?: E [{]{}n 9]- Residence Address: 26322 Eastview Court, San Juan Capistrano, California 92675
= For:  UNBUFFERED MEMORY MODULE USING SHARED DQS PINS Citizenship: United States
[{]{] I {]], Flg. 1 Inventors: Not yet named . Name of Second Inventor: Jayesh R. Bhakta . o
Re§| dcncg Address: l22_20 Rose Street, Cerritos, California 90703
l.d.1 [1.b] EX1007 (provisional Mar. 5, 2004) Crcuty O i
E::;;z:xﬁs‘:nm Yz’;lge“l‘n‘:gcﬁs: :es,l Los Gatos, California 95032
C ship: United States
EX 10035, [0004]-[0010], [0015]; EX1007, 9, 11, 20, > R
22-23,25-38: EX1008, 16, 18, 27-44 I ?m’m:y D: :ﬂ N;, TR Residone Adges 94 Cryial Wasr Lan, Walu, Calforia 91789
oy s s nventor: Jeffre: lomon
g . Pm::“()lglgll{;gél]sc?[‘tmn Title: mﬁ:é‘rmun DUAL INLINE MEMORY Name of Fifth Inventor: Jeffrey C. Solomon
’ d esidence Address: ilver Fir, Irvine, California 92604
41 7: Paper 22 (POR) at 46_49 b Express Mail Label No.: EV 318992171 US (;R,t,zi“shi:dd :Jiiilds;e;h » Celif
'215: Paper 22 (POR) at 46-50 "Direct all corr pondence to Cust No.: 20995 ooscd I“’“‘;””’ms Name of Sixth Inventor: Yu Hui Zhang
- age 1 of | Residence Address: 1518 5. Jellick Avenue, Rowland Heights, California 91748
. . Citizenship: United States
EX1005 (provisional Jan. 19, 2005) EX1006 (provisional July 15, 2004)
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '417: Paper 27 (Reply) at 22-23 93

'215: Paper 27 (Reply) at 22-23



Netlist’'s sur-reply relies only on EX1005 (provisional filed Jan. 19, 2005) to try to show §112
support for the claims in the ‘417 and 215 Patents — without explanations for each limitation

BAKER BOTTS

Claim/Element Exemplary Citations of Support
l.a.1 EX 10035, Fig. 1, [0001]-[0004], [O00T]-[000E],
[O010]-[0011], [0014]-[0015], [0016]
l.a.2 EX10035, Fig. 1, [(00
OO09-TO01 8], [0021
l.a3
|.a.4
l.b
l.c
l.d.1
EX 10035, [0004]-[0010], [0015]

‘417: Paper 22 (POR) at 46-49
'215: Paper 22 (POR) at 46-50

“[A] description that merely renders the invention obvious does not
satisfy the [written description] requirement[.]"

Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1352 (Fed. Cir. 2010) (en banc); \
see also Rivera v. ITC, 857 F.3d 1315, 1322 (Fed. Cir. 2017).

"37 C.F.R. § 42.24(a) sets word limits for petitions, motions, and replies, & &
| and § 42.6(a)(3) prohibits incorporating arguments by reference

from one document into another.”

“Petitioner was not required to rebut in advance Patent Owner's

argument and evidence alleging priority to the [earlier] application.”

Continental Auto. Sys., Inc. v. Intellectual Ventures Il LLC,
IPR2022-00972, Paper 49, at 28 (PTAB Dec. 5, 2023)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '417: Paper 32 (Sur-Reply) at 21 94

'215: Paper 32 (Sur-Reply) at 20



The ‘087 provisional [EX1005] does not disclose the claimed “[data buffer] control signals”

417 Patent

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a N-bit wide memory bus in respense to read or
write memory commands received from the memory con-
troller, the memory bus including address and control signal
lines and data signal lines, the memory module comprising:

a printed circuit board having a plurality of edge connec-

tions configured to be electrically coupled to a corre-
sponding plurality of contacts of a module slot of the
computer system;

logic coupled to the printed circuit board

o wherein the logic is further con-
figurable to output [ data buffer control signals in \
response to the read or write memory command;

and
circuitry coupled between the data signal lines in the N-bit
wide memory bus and corresponding data pins of
memory devices in each of the plurality of N-bit wide
ranks, the circuitry being configurable to transfer the
burst of N-bit wide data signals between the N-bit wide

memory bus and the memory devices in lhe- of the
plurality of N-bit wide ranks in response to the data

buffer control signals and in accordance with an overall
CAS latency of the memory module:

FIGURE 1:
Memory Rank 0
pgo -
Rank Buffer ndes -U1
DIMM Logig+—— | .
{RBDL) jle—DOS0_,| .
ods7_, .
oo rcs0f Un
H ad&ct o
odes | L
CMemrJIr"y Dt‘.;su N
ontroller pasr | Memory Rank 1
e —
jadact DGe3 | .
le— D050 .
Dpds? .
resi#
oiaed
Block Diagram: Rank Buffered DIMM Memory Sub-system

215 Patent

[0007]  Figure 1 schematically illustrates a block diagram of a dual inline memory

module (DIMM) memory subsystem in accordance with embodiments described herein. The

DIMM of Figure 1 comprises a loaéc translation element, labeled as “Rank Buffer DIMM

Logic (RBDL).” In certain embodiments, the logic translation element is electrically
I

connected to the memory controller of the computer system and is electrically connected to
the ranks of memory devices (or chips) of the DIMM. In certain embodiments, the logic
translation element comprises address decoding logic which transparently translates from a
system memory density domain of the computer system to a physical memory density domain
of the DIMM.

'‘417: EX1001

BAKER BOTTS

[0005] In certain embodiments, the memory devices of the DIMM are configured
in two or more ranks of memory devices. A pair of memory devices, one from each of two
ranks, are configured to simulate a memory device having twice the memory capacity of an
individual memory device. The DIMM of certain embodiments utilizes a transition bit to

select which rank of memory devices is enabled for a read or write transfer operation. In

certain embodiments, the loE'c translation element further comBrises a data Eath

multiplexer/demultiplexer which logically isolates the ranks of memory devices from one

another. In certain embodiments, the logic translation elemerit further comprises a serial-
I

presence-detect (SPD) element which reports the CAS latency (CL) to the memory controller.
The SPD element of certain embodiments reports a CL which has one more cycle than does

the actual operational CL of the memory array.

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a memory bus in response to memory commands
received from the memory controller, the memory com-
mands including a first memory command and a subsequent
second memory command, the first memory command to
cause the memory module to receive or output a first data
burst and the second memory command to cause the
memory module to receive or output a second data burst, the
memory module comprising:

a plurality of memory integrated circuits mounted on the
printed circuit board and arranged in a plurality of
ranks including a first rank and a second rank, the
plurality of memory integrated circuits including at
least one first memory integrated circuit in the first rank
and at least one second memory integrated circuit in the
second rank, wherein the first rank 1s selected {0 receive

or output the first data burst in response to the first
memoéI command and i_ selected to communicate
data with the memory controller in response to the
second memory commana, and wherein the second

rank is selected 1o receive or output the second data

burst in response to the second memory command and
18 selected to communicate data with the memo.
contreller in response to the first memory command;

logic couialed to the bufler and configured to respond to
the first memory command by providing first control

between the at least one first memory
inte%Eated circuit and the memo?: controller 1hrouE!1
the buffer, wherein the logic 13 further configured to

respond fa the second memory command by providin

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE EX1005

'215: EX1001

'417: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-9
'215: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-8




The ‘087 provisional [EX1005] does not disclose the claimed “[data buffer] control signals”

417 Patent

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a N-bit wide memory bus in respense to read or
write memory commands received from the memory con-
troller, the memory bus including address and control signal
lines and data signal lines, the memory module comprising:

a printed circuit board having a plurality of edge connec-

tions configured to be electrically coupled to a corre-
sponding plurality of contacts of a module slot of the
computer system;

logic coupled to the printed circuit board

o wherein the logic is further con-
figurable to output [ data buffer control signals in N
response to the read or write memory command;

and
circuitry coupled between the data signal lines in the N-bit
wide memory bus and corresponding data pins of
memory devices in each of the plurality of N-bit wide
ranks, the circuitry being configurable to transfer the
burst of N-bit wide data signals between the N-bit wide
memory bus and the memory devices in thefone]of the
plurality of N-bit wide ranks in response to the data

buffer control signals and in accordance with an overall
CAS latency of the memory module:

FIGURE 1:
Memory Rank 0
B pao
Rank Buffef odes
DIMM Logigt—— | .
(RBDL) DAso .
. ods7_, .
- ogo rcs0#
m addgtl g
Memory N DGS0
Controller . Dq57_, Memory Rank 1
jad&otl DQEy ) R
Dagy .
‘ DGs? .
resi#
ad &ctl .
Block Diagram: Rank Buffered DIMM Memory Sub-system

EX1005 at 10

'‘417: EX1001
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Q. Paragraph 5 of the '087

215 Patent

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a memory bus in response to memory commands
received from the memory controller, the memory com-
mands including a first memory command and a subsequent
second memory command, the first memory command to
cause the memory module to receive or output a first data
burst and the second memory command to cause the
memory module to receive or output a second data burst, the
memory module comprising:

a plurality of memory integrated circuits mounted on the
printed circuit board and arranged in a plurality of
ranks including a first rank and a second rank, the
plurality of memory integrated circuits including at
least one first memory integrated circuit in the first rank
and at least one second memory integrated circuit in the
second rank, wherein the first rank 1s selected {0 receive

provisional marked as Exhibit 1005 refers to a
multiplexer/demultiplexer; correct?

A. Yes, 1t does.

Q. But that paragraph does not
mention any control signals for that
multiplexer/demultiplexer; correct?

A. It doesn't mention control

sianals for the multiplexer/demultiplexer, but
that doesn't mean those signals are not inherent
in -- in that any multiplexer/demultiplexer
needs to have control signals to determine its

behavior.

\ logic couialed to the buffer and configured to respond to
the first memory command by providing first control

EX1095 at 263:12-:24; see also id. at 263:6-267:5
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

e ot e e et
or output the first data burst in response to the first
memory command and 1 selected to communicate
data with the memory controller in response to the
second_memory command, and wherein the second
ELECITIGE] DRETROTRY ERIIInEY) LSO,
rank is selected to receive or output the second data
e — L i
burst in response to the second memory command and
18 selected to communicate data with the memo.

contreller in response to the first memory command;

signals to the bufler tofenable communicationfof the

rst data burst between the al least one first memory
inte%Eated circuit and the memo?: controller 1hrouE!1
the buffer, wherein the logic 13 further configured to

respond fa the second memory command by providin

'215: EX1001
'417: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-9

'215: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-8



The ‘087 provisional [EX1005] does not disclose the claimed “[data buffer] control signals”
to transfer data to one of the ranks — data could be sent to both ranks as taught by JEDEC

Jedec Standard No. 21-C

,41 7 Pate nt DDR SDRAM Registered DIMM Design Specification

215 Patent

1. A memory module operable in a computer system to E%g)
communicate data with a memory controller of the computer DQS0 :
system via a N-bit wide memory bus in response 1o read or DM0/DQS9 W—y %ﬁ l 1 |
write memory commands received from the memory con- DM lE IDOS oM f &5 pas
. . . —N\— — —
troller, the memory bus including address and control signal pat —w o1 Do VoY D9
lines and data signal lines, the memory module comprising: DQ2 —AM—11102 |02
. . . o - DQ3 —AH103 | Vo3
a printed circuit board having a plurality of edge connec- pad —A 1o a L 1 oa
tions <;0nhgureq to be electrically coupled to a corre- oas —|1os Rank 0132 Rank 1
sponding plurality of contacts of a module slot of the DQ7 —M 107 — 107
computer system; '
logic coupled to the printed circuit board EX1062 at 12
o wherein the logic is further con-
figurable to output ' data buffer confrol signals in FIGURE 1:
response to the read or write memory command; :
DR Memor@Rank 0
T . and
circuitry coupled between the data signal lines in the N-bit Rank Buffed e
wide memory bus and corresponding data pins of DIMM Logig* L °
memory devices in each of the plurality of N-bit wide - (RBDL) |« paso_, .
ranks, the circuitry being configurable to transfer the DOS7? .
burst of N-bit wide data signals between the N-bit wide Doo E
< £ Un
memory bus and the memory devices in thefone]of the L. Dds3 | U
plurality of N-bit wide ranks in response to the data Memory | paso .
buffer control signals and in accordance with an overall Controller oas7 Memony Rank 1
CAS latency of the memory module;
CAS Tatency o the memory module; s, -
e ad&ectl ¢ D63 | .
'417: EX1001 < GE=D .
e .
Block Diagram: Rank Buffered DIMM Memory Sub-system
I

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a memory bus in response to memory commands
received from the memory controller, the memory com-
mands including a first memory command and a subsequent
second memory command, the first memory command to
cause the memory module to receive or output a first data
burst and the second memory command to cause the
memory module to receive or output a second data burst, the
memory module comprising:

a plurality of memory integrated circuits mounted on the
printed circuit board and arranged in a plurality of
ranks including a first rank and a second rank, the
plurality of memory integrated circuits including at
least one first memory integrated circuit in the first rank
and at least one second memory integrated circuit in the
second rank, wherein the first rank 1s selected {0 receive

or output the first data burst in response to the first
=1 memoéI command and i_ selected to communicate
data with the memory controller in response to the
second memory commana, and wherein the second

rank is selected 1o receive or output the second data
burst in response to the second memory command and
is- selected to communicate data with the memoE
contreller in response to the first memory command;
logic coupled to the buffer and configured to respond to
“the first memory command by providing first control
signals to the bufler tofenable communicationfof the

rst data burst between the at least one first memory

inte%Eated circuit and the memo?: controller 1hrouE!1
the buffer, wherein the logic 13 further configured to

respond fa the second memory command by providin

'215: EX1001

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE EX1005 at 10 '417: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-9

'215: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-8




The ‘087 provisional [EX1005] does not disclose the claimed “[data buffer] control signals”
generated by logic on the module — the control signals could come from outside the logic

417 Patent

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a N-bit wide memory bus in respense to read or
write memory commands received from the memory con-
troller, the memory bus including address and control signal
lines and data signal lines, the memory module comprising:

a printed circuit board having a plurality of edge connec-

tions configured to be electrically coupled to a corre-
sponding plurality of contacts of a module slot of the
computer system;

logic coupled to the printed circuit board

o wherein the logic is further con-
figurable to output [ data buffer control signals in N
response to the read or write memory command;

1 and
circuitry coupled between the data signal lines in the N-bit

More significantly. there is no disclosure that the
MUX/DEMUX makes such a selection in response to “[first/second] control
signals” that were output from the “logic” on the “memory module” in
“respon[se] to the [first/second] memory command.” as required by the claims.
Instead, any selection by the MUX/DEMUX could be made in response to other

signals from outside the logic on the memory module, such as control signals

directly from the memory controller, or the DQS preamble from the memo:

devices, see EX 1064, 26 (tgere): EX1095, 245:1-2)17:14. It is not sufficient for
Netlist to explain away the DQS preamble, POR 4fI-45, because that still leaves

open other possibi.ities, such as control signals frgin the memory controller.

215 Patent

'215: Paper 27 (Reply) at 25
'417: Paper 27 (Reply) at 25

1. A memory module operable in a computer system to
communicate data with a memory controller of the computer
system via a memory bus in response to memory commands
received from the memory controller, the memory com-
mands including a first memory command and a subsequent
second memory command, the first memory command to
cause the memory module to receive or output a first data
burst and the second memory command to cause the
memory module to receive or output a second data burst, the
memory module comprising:

a plurality of memory integrated circuits mounted on the
printed circuit board and arranged in a plurality of
ranks including a first rank and a second rank, the
plurality of memory integrated circuits including at
least one first memory integrated circuit in the first rank
and at least one second memory integrated circuit in the
second rank, wherein the first rank 1s selected {0 receive

or output the first data burst in response to the first
memory command and 1 selected to communicate
data with the memory controller in response to the

SCCOIIH memo;x commana, ana W’HCI’E‘III H;e SCDODH

wide memory bus and corresponding data pins of FIGURE 1-
memory devices in each of the plurality of N-bit wide rank s selected to_receive or output the second data
ranks. the circui beine confieurable to transfer the Memory Rank 0 burst in response to the second memory command and
b t’ 1_11’L2_;‘.N bit wide data siemals betw the N-bit wid o is- selected to communicate data with the memoE
urst ol IN-bit wide cala Signa’s e‘ ep{“ € N-bit wide Rank Buffel: i : contreller in response to the first memory command;

memory bus and the memory devices in lhe- of the DIMM Logid = & N .-
plurality of N-bit wide ranks in response to the data (RBDL) odsr || . logic coupled to the buffer and configured to respond to
buffer control signals and in accordance with an overall el 0% o o] << the first memory command by providing first control
CAS latency of the memory module; | ode | ity signals to the buffer to il s
\ : . : : Memory saso rst data burst between the ai least one first memory
LRI Controller | dsz Memory Rank 1 inte%Eated circuit and the memo?: controller 1hrouE!1

; - the bufter, wherein the logic 1s further configured to

. .'#_, D(_JU
417: EX1001 egscy | a3 respond to the second memory command by providin
o |oosol, .
ndszl,| e
13#
sdact
Block Diagram: Rank Buffered DIMM Memory Sub-system
EX1005 at 10 , '215: EX1001
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 417: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-9

'215: Paper 27 (Reply) at 23-26; Paper 1 (Pet.) at 5-8



Netlist's expert’s opinion that a DQS preamble cannot be
detected is contrary to the record

Netlist’'s expert’s opinion... ... is contrary to the record

Q So in your opinion, a person of ordinary » United States Patent (10) Patent No.:  US 7,002,378 B2
Skl” N the art Would not be trylng to detect Srikanth et al. 45) Date of Patent: Feb. 21, 2006
the preamble itself? Is that sort of the basis for @ D S
your Oplnlon |n your deClarathn, Sta rtlng on (54) }’%IEII_II)NII)QAI'IJ‘% STROBE DETECTION (73) Assignee: H_lJtSe:: Corporation, Santa Clara, CA
paragrapP'\ 88 of the ‘417 IPR and paragraph Accordingly, there is a need for a

91 of the '215 IPR? technique which can_identify a valid READ PREAMBLE

and subsequently use the validated PREAMBLE to latch the
correct data at the receiver.

A. Much stronger than that. It's not that he -

The minimum

wouldn't try to; It's thathec_ant- There's READ PREAMBLE period may be used in accordance with
nothing to grab onto to say “I'N in the the DDR SDRAM manufacturers and JEDEC specifications
" for validating the READ PREAMBILE.
preamble now.” . .. - - .
EX1095 at 291:8-:19 (objection omitted) - if the signal at the receiver is |

below a predetermined value 310, as illustrated in FIG. 2, for s
at least a minimum number of samples (e.g. 6 or 7 samples) || |1t
as sampled by both edges of the 400 MHz clock, thenavalid | .. | —| Y Y

READ PREAMBLE is presumed to have been detected.

EX1113 at 1:49-2:11, 3:48-67 & Fig.2

'417: Paper 27 (Reply) at 25-26
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 25-26 99



Netlist's expert’'s opinion contrary to the record must be disregarded

“[W]e must disregard the testimony of “Courts and tribunals properly discount
an expert that is plainly inconsistent expert testimony that is at odds with a
with the record” patent’s disclosure, as we did here'”
Homeland Housewares, LLC v. Whirlpool Corp., CareFusion Corp. v. Baxter Int'l Inc.,
865 F.3d 1372, 1378 (Fed. Cir. 2017) IPR2016-01463, Paper 40, at 4 (PTAB June 13, 2018)

'417: Paper 27 (Reply) at 2-3
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Rep|y) at?2 100



A POSITA WOULD HAVE COMBINED
GROUND 1 WITH ELLSBERRY
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Ground 2: Ground 1 + Elisberry

Perego: Buffered module, using DDR2 SDRAM

memories, compatible with existing controller
-+

JESD79-2: Details of DDR2 SDRAM systems
including their signaling and timing

’,-400
4100 410c 405 410f 410g
T \ RQ_ | Buifer | RO p I_( o7
i, 3 DQ Da ) I v
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In one embodiment, memory devices 410a-410k are
Rambus® Dynamic Random access Memory (RDRAM)

_ For example, the invention expands the
addressable memory banks on a module by _making two
smaller-capacity memory devices emulate a single higher-

devices operating at a data rate of 1066 Mbits/sec. Other

capacity memory device. In one implementation, the inven-

memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and

tion permits two separate SDRAM DDR devices to appear
as a single higher-capacity SDRAM DDR device to a source

device (e.g.. microprocessor, memory controller, etc.).

Synchronous DRAM (SDRAM) devices.

EX1071 (Perego) at 10:54-:67, Fig. 4A

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1073 (Ellsberry) at [0026]

'‘417: Paper 1 (Pet.) at 20-22, 111-20
'215: Paper 1 (Pet.) at 20-22, 112-26

Elisberry: Details of data buffering and rank
multiplication with DDR2 signals and timing

102



The Institution Decision correctly found a motivation to combine
Elisberry with Ground 1 (Perego and JESD79-2)

maps a received logical address to a physical address

Patent Owner further argues that, if Table 10 — Command truth table. corresponding to the particular memory bank configuration
T ) ] ] employed. It alsodirects commands to the memory banks to
¥\ Perego discloses ranks. there is no need to look to Ellsberry for teachings on ot CKE El N i - indicate which memory bank should be operational and
5 how ] tain devices b Pereco discl ) o ¢ aneten P[f;if:s Cc”;:;“ which one should be passive (do nothing). The memory
10w to target certam devices because Perego discloses its own way o bank switch is designed to receive data information from the
targeting a channel. Prelim. Resp. 37. Forthe reasons discussed in § IL.E.2, e ‘ - G L L A bus and direct the data information to a plurality of physical
_ L Device Deselect W] x | A x | x| x memory banks according to control signals from the control
we are sufficiently persuaded that the combination of Perego and JESD79-2 = | | | | | unit that maps one logical memory bank to a plurality of
_ . _ ‘ i ‘ EX1064 (JESD79-2) at 48-49 (physical memory banks) The memory module further
teaches the subject matter of claim 1. but we also are sufficiently persuaded includes a_ plurality of memory devices coupled to the
that a person of ordinary skill in the art would have considered additional fs. the plurality o' memory
] ] ] ] Fi ure 2 3{A command consists of RAS_n, CAS, €S, WE-n and A(10).| mory device to the system
relevant teachings, such as those in Ellsberry related to active and non-active g Fig. 88 single memory device has
. . trality of memory devices.
chip select signals. See Pet. 118-19. R 220 \ P 0
. . ) . - registered a ress EX1073 (E S err: ,)
Patent Owner argues that Petitioner “ignores the significant structura b and CI°""°' =l Regsierec Addios CMDlclocks at [0011] & Figs. 2, 8; see
signals Bank 2 Bonk 3 216 device 212 at 31
differences in Perego and Ellsberry.” Prelim. Resp. 38: see Prelim. :n bu: 220 (ola.g., Dzle | /t ::e;;:;y1 ;;’t':eR i also EX1074 at 31-37
.. . : . o i e IW Bark 1 Writ d
Resp. 38-41 (additional arguments regarding structural differences in the za": 1 fc; 'f:'e /M/ 212 i
€ada or rite
. . g g e
references). On this record, we do not view any alleged structural \ command) / 234 g z § 23':5J % G
E
differences as an impediment to relying on particular teachings of Ellsberry. memory device Port A FortB [
H [ele} ;
Indeed. the Federal Circuit has bl T ":n? oy ichAss L. PUL
® (no- 2 troller
consistently held . . . that “[t]he test for obviousness is not g;::?i: rf)" o ® 238 e
whether the features of a secondary reference may be bodily command, e.g., via 2(217 S % ! y
mcorporated mto the structure of the primary reference: noris it CS (chip-select) W A e Control
that the claimed invention must be expressly suggested in any Hige 236 § -
one or all of the references. Rather, the testis what the combined
teachings of the references would have suggested to those of
ordinary skill in the art.” Lol C control signals
: 202 on bus 210 to the
MCM Portfolio LLC v. Hewlett-Packard Co., 812 F.3d 1284, 1294 (Fed. Fig. 2 switch/buffer
Cir. 2015) (quoting In re Keller, 642 F.2d 413,425 (CCPA 1981)).
'417: Paper 1 (Pet.) at 117

'215: Paper 11 (ID) at 30-32; see also '417: Paper 11 (ID) at 9-10, 39 '215: Paper 1 (Pet.) at 118

'417: Paper 27 (Reply) at 26-27; Paper 1 (Pet.) at 20-22, 111-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE  '215: paper 27 (Reply) at 26-27; Paper 1 (Pet.) at 20-22, 112-26 103



Perego discloses a “bus” with individual lines consistent with Ellsberry
and JEDEC, not just “point-to-point” connections like Rambus

In alternate embodiments, control lines iRSZ) may com-
prise individual control lines, for example, row address
strobe, column address strobe, etc., and address lines.

EX1071 (Perego) at 9:50-:60, Fig. 4A

i x

Here and in the detailed description to follow, *‘bus”
denotes a plurality of signal lines. each having one or more
connection_points _for “‘transceiving” (i.e., transmitting or
receiving).

EX1071 (Perego) at 1:50-:53

In several embodiments, one or more busses or a plurality
of point-to-point links may be used to couple one or more
bufler devices to a master (e.g.. a_controller or micropro-
cessor device). .

410 410c ot 410g
420a- ‘”03)_0\_ ( ci0g [~ N\ (410 | g
Tle ~ [a] [ Buter | [0l , o[7
Tle % DA’ DA 7 o7
7 N CFM ¢ ¢l CFM 7
CIM }07 g ATI{J CTM
- ] l_ \ ] ]
’/
\ A
4153~ N-415b
FIG. 4A
Q. Well, in general, Perego describes, for

example, a point-to-point topology; correct?

L. Perego describes a point-to-point

topology for Rambus embodiments. He doesn't limit

his invention in any way to a point-to-point

topology. And, in fact, by explaining that his
invention can be built with DDR2, he specifically
informs a reader that a point-to-point topology is

not necessary.

EX1071 (Perego) at 3:41-:44

sul ' ' 0 L The memory
subsystem port is disposed on the memory controller inter-
face, which includes a plurality of memory subsystem ports,
each having a connection to a point-to-point link. In other
embodiments, memory subsystems are connected to a

memory subsystem port via a bus (i.e., a plurality of signal
lines).

EX1071 (Perego) at 5:18-:24

Sipnaling over point-to-point links 3204-320# or alter-
natively, over bussed topologies. may incorporate different
modulation methods such as non-return to zero (NRZ),

EX2033 at 29:3-:11

EX1071 (Perego) at 8:42-:44
'417: Paper 27 (Reply) at 9, 26; Paper 1 (Pet.) at 36-41
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Both Perego and Elisberry teach that a data buffer provides electrical
isolation for high performance e —

0a3:0)| 229 poas) DQ AC Cs CK
ASIC DAso DQSOA D&s N/2 DDR
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r 3 05 zgg“” P s
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360 -~ ocoon

I .
i PIPE

B Memory =y U e

Cso CSOA

sty TN > CSO0A
e Device o SIS - NCIK
NCIK | Control Unit (1002 PLL
| ASIC ACB
Paitty | parify ACB
Enor_| Enmor CsoB [CS0B

5 . 370 _Mode| Mode Cs18
/ \390 Fig. 10

360

340~

[0012] The invention expands the memory capacity of a
With further reference to FIGS. 3A and 3]3’_ memory module by using a plurality of smaller-capacity

350 transceives and provides isolation between signals inter- memory devices that function as a single higher-capacity

. —— - > memory device. This is accomplished without the need to
facmg to controller 310 and signals interfacing to the add more lines to the bus or any additional external signal.

p]urality of memory devices 360. _ Moreover, the load on the bus is not increased because the

memory bank switches present a single load to the bus, not
EX1071 (Perego) at 6:12-:15 & Fig.3B the load of the individual memory devices coupled thereto.

As a result of this architecture, the memory module presents
a single electrical load to the system and is compatible with
existing standards (e.g., JEDEC compatible, etc.). The Joint
Electron Device Engineering Council (JEDEC) standards,
used in many memory applications, are incorporated herein
by reference.

EX1073 (Ellsberry) at [0012], [0050] & Fig.10; EX1074 at 52-56

'417: Paper 27 (Reply) at 14-15, 26-27; Paper 1 (Pet.) at 20-22, 28-33, 50-51, 111-120
'215: Paper 27 (Reply) at 14-15, 26-27; Paper 1 (Pet.) at 20-22, 30-35, 80, 112-26
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Perego’s buffer, like Ellsberry, enables rank multiplication by making the type of
memory device “transparent” to the system

410 410¢ 405 410f 410g 5653[°%0  paxso) 53 5 G oX
4203 410aﬂ f_q‘fmd 410 \_ _[r£470h 420b 43 _loeso  Daso / i
R A0 Buffer | RO = ASIC sa  DOAT:A) D@ AC CS CK
T X 7 7 oap4a| o4 DS N2 DDR
5 DQ DQ 7 # oy DASIA
; b CFM c ¢l C-M ; DasT °°°" s CS0B 1010
CIM IBDT F| CTM S
i) . . ]'—O ?MCJ N _du NCLK bGBG0) D AC Cs CK
M DQS N/2 DDR
4152~ =415 b
FIG. 4A Ry
Cs1 CSIA =——
In one embodiment, memory devices 410a-410% are s o [z |
. - Partty i A =
Rambus® Dyvnamic Random access Memory (RDRAM) o B G o
devices operating at a data rate of 1066 Mbits/sec. Other o 10
memory devices may be implemented on module 400, for

example, Double Data Rate 2 (DDE2) DRAM devices and
Synchronous DRAM (SDRAM) devices. Utilizing butiler

device 405 between the memory devices and controller in : : : .
accardance with the present inventi \ o see FIG. 2 r module without increasing the bus size. A controller and
accordance with the present invention (¢.g.. see - 3) may memory bank switch allow the use of separate smaller-

feasibly render the type of memory device transparent to the capacity memory devices to emulate a single higher-capac-

svstem. Different types of memory devices may be included

o different modules within a memorv svstem. by employving )
: - LN & Memary syste ¥ CIpIaying the number of addressable banks per memory module with-

buffer device 405 10 tmm]m‘f Pmm‘_mlﬁ Eml-'f]‘:’}r‘fd by con- out the need for additional chip select lines on the main
troller 310 to the protocol utilized in a particular memory memory bus.

device implementation.

[0026] One embodiment of the invention relates to a
system that expands the memory capacity of a memory

ity memory device to a host system. This effectively expands

EX1073 (Ellsberry) at [0026] & Fig.10

'417: Paper 27 (Reply) at 26-27; Paper 1 (Pet.) at 20-22, 111-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE — *215: paper 27 (Reply) at 26-27; Paper 1 (Pet.) at 20-22, 112-26 106
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Both centralized data buffers (like Perego) and distributed data buffers (like Ellsberry)
were known alternatives, as confirmed by Halbert

For instance,
although the illustrated embodiments use one or two inter-
face circuits and a separate module controller, all of these
devices could be integrated in a single device, or in some
other number of packages with some other division of the
tasks to be performed by the module. The ranks need not be
arranged on opposite sides of a card. Such minor modifica-
tons are encompassed within the invention, and are
intended to fall within the scope of the claims. g

EX1078 (Halbert) at 10:1-:8

Central Data Buffer (m bits wide) Distributed Data Buffers
oo | 1 % n row 1a0a] [1a0B] [1a0c]| [7aop| [1a0E] [H40F]| [140G] [140H
oMo ]_<|J RDMO quék
/134 S = ——— -
o2 e} | oo,
pat | M d 7 | RDQn Rank
DM I‘L%lj RDOM1 142 L R ] _|: : E a I | L__.__ J
Fig. 4 ) 128 ] pttaid pmpeifeepi - O = T —
= - AT m2 -:I— 2 E E R 3 oy AT m2
8 oo E PR L Interface R Interface
Heg EE Cireutt . |eNS] Module Controller Circult
MODULE RADD/RCMD 12—5 m j 3@
Ao CONTROLLER - —
CLK - RCLK | m AT M2 I 1
- D (half) ADDICMD DG (half)
EX1078 (Halbert) at Fig. 4
EX1078 (Halbert) at 7:31-:53 & Fig. 7
BAKER BOTTS DEMONSTRATIVE EXHIBIT — NOT EVIDENCE '417: Paper 27 (Reply) at 26-27; Paper 1 (Pet.) at 20-22, 111-20
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EX2010 (subject to motion to exclude) is about DDR4 speeds from 10 years after the '417/°215
Patents and is not relevant to the motivation to combine Ellsberry with Perego at DDR2 speeds

© Copyright 2014. All rights reserved.

@IDT

Integrated Device Technology

DDR4 LRDIMMs

Unprecedented Memory Bandwidth on Samsung DDR4
LRDIMM Enabled by IDT’s Register and Data Buffer

@ WHITE PAPER

DDR3 LRDIMM

To understand how DDR4 achieves this breakthrough in LRDIMM technology, stark contrasts can be shown
with DDR3. DDR4 and DDR3 LRDIMMs both reduce the number of data loads to improve signal integrity on
the memory module’s data bus from a maximum of 4 data loads down to 1 data load; however, DDR4

introduces some additional features to reduce overall latency and improve signal integrity, leading to

speeds comparable to DDR4 RDIMM. The following tables summarize the key points in this article:

DDR3 LRDIMM

Design

Characteristic

Centralized

DRAM DRAM DRAM DRAM DRAM

UHAM DRAM DRAM DRAM

DRAM DRAM DRAM DRAM DRAM Backside bus

e | Frontside bus

Longer traces, both frontside and backside

DDR4 LRDIMM

DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM

DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM

DB DB DB DB DB DB DB DB

Data Buffer Very short frontside trace

Backside same as RDIMM trace length
BAKER BOTTS

memory Buffer

Longer I/O trace
lengths

Longer stubs connected to memory channel cause
worse signal reflections, resulting in poorer signal
integrity

Longer traces cause increased latency

Longer traces cause longer 1/0O bus turnaround time

)

C t Delay i imatel .
Iat:;nnil;nen 2;2: 1 approximately Longer propagation delay adds to latency
DDR4 LRDIMM Characteristic Upside
Design

Distributed buffers
I

Shorter I/O trace
lengths

Shorter stubs connected to memory channel cause
less pronounced signal reflections, resulting in
improved signal integrity

Shorter traces reduce latency

Shorter traces reduce /0 bus turnaround time

Component

latency

Delay is approximately
1.2ns

50% less latency than DDR3 memory buffer,

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'417: Paper 27 (Reply) at 27; Paper 35 (Motion to Exclude)
'215: Paper 27 (Reply) at 27; Paper 35 (Motion to Exclude)

EX2010
at1,2-3,7
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GROUND 3 ('215 AND '417) 6

GROUND 3: GROUND 1 + HALBERT
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SUMMARY OF GROUND 3

GROUND 1 + HALBERT

BAKERBOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Ground 3: Ground 1 + Halbert

Perego: Buffered module, using DDR2 SDRAM
memories, compatible with existing controller

-+

JESD79-2: Details of DDR2 SDRAM systems
including their signaling and timing

’,-400
410b 410c 405 410f 410g
7 R RQ | Buffer | RQ = I_f o7
o 1N 0a Da s/
7 i CFM ¢ ¢l CAM 1IN 7
CM IBRDT F|_CTM =
554 |
4
} /v Y T
415a— -415b

FIG. 4A

In one embodiment, memory devices 410a-410k are
Rambus® Dynamic Random access Memory (RDRAM)
devices operating at a data rate of 1066 Mbits/sec. Other
memory devices may be implemented on module 400, for
example, Double Data Rate 2 (DDR2) DRAM devices and
Synchronous DRAM (SDRAM) devices.

EX1071 (Perego) at 10:54-:67, Fig. 4A

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Halbert: Details of data buffering with JEDEC
signals and timing

(126
poo | ™ ™ m _RDQO
MDQ RDMO Rank
— 7 Do L%j R
m m - 134
BSI §‘ > D“é'n%lx = MDQS MEMORY
DQs - e 124 DEVICE ARRAY
J
122 Dot | 7 f&'/l m | RDQ1 Raric
N o RDM1 | 142
L
N
Fig. 4 132 T T
120
]
& sl =
&) | 7] @
g [C) (o}
] x
z| a| & § £
pas | MDQS
ADD/ MODULE RADD/RCMD

CONTROLLER
110

CMD

RCLK
CLK

The exemplary embodiments also allow the
memory devices to be isolated from the full capacitive
loading effects of the system memory data bus. Further, the
memory devices of the embodiments avoid arrangements of

competing memory banks that load each other, as is the case
with a dual-bank DIMM.

EX1078 (Halbert) at 3:67-4:5, Fig. 4

'‘417: Paper 1 (Pet.) at 120-123
'215: Paper 1 (Pet.) at 126-128 1m



A POSITA WOULD HAVE COMBINED
GROUND 1 WITH HALBERT
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The Institution Decision correctly found a motivation to combine
Halbert with Ground 1 (Perego and JESD79-2)

For claim 1. we understand Petitioner to be relymg on “Halbert’s Module CAS
\ o _ _ Latency (4.0) 2
B disclosure of m-bit wide ranks . . . where “‘m’ can be 64 bits™ to bolster its P
j contention that having multiple ranks would have been obvious. FBS T4 Tin T2 Ton T8 Tan 14 Tan T8 Ten T6 Ten 77 T7n 'Ca Tan To Ton 10
Pet. 123-24. We also understand Petitioner to be relying on Halbert’s CLK  \_/ ]
disclosure of a memory module CAS latency that exceeds the CAS latency S pacve m\\\‘% RE"" mxm& LN
f devi tt dule. Pet. 124-26. This latter teachi el \W\\W &\\\W\\*&N\\m
of a memory device on the module. Pet. . This latter teaching ROMD  SNSNSYAGTVE m \\\\\ OO
appears particularly relevant given the Examiner’s reasons for allowance. RADD N\ \\\\\\ OOl COL 3 AN \\\%\\\&x\\ \
. . . ) DIR | ) =y
which we discuss abovein § II.A.2. See Ex. 1002, 229-30 (Examiner’s - 3 I / >,_1f -
_ _ . ; v =
reasons for allowance stating that the “closest prior art of record” does not RDQO 1l Memory CAS (o) Coxyl
e e . . . RDQ1 || Latency (2.5) \ DO 22 Y DO b2
teach the “circuitry” limitation, mcluding the CAS latency recitations). On : =
- . .. . DQo ¢ {00_a1 X DO_b1 }—
this record. we are sufficiently persuaded by Petitioner’s reasoning that a — | \\\ Yo i)
person of ordmary skill i the art “would have recognized that the RDOS \‘\_ | F
o _ _ o _ RS S I MMMOOOOOEEEES VAR
combiation would have resulted i a predictable variation. which would coes ] 2‘2 e b'2 !
i odicr il
mprove similar devices like Perego n the same way and not yield DS . ’ f
) 1
unexpected results or challenges.” See Pet. 122 (citing Ex. 1003 9 198). e | 1
Ao ] P ] '‘417: Paper 1 (Pet.) at 126
417: Paper 11 (ID) at 41; see also '215: Paper 11 (ID) at 32-33; EX1030 at 9-11 215: Paper 1 (Pet) at 131
BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOT EVIDENCE 417: Paper 27 (Reply) at 27-30; Paper 1 (Pet.) at 120-26

'215: Paper 27 (Reply) at 27-30; Paper 1 (Pet) at 126-31 113



As we notedin our Institution Decision, Halbert teaches that

“"3 “[glenerally, multiple ranks will receive the same address and commands, [ Generally, multiple ranks will receive the same
)| and will perform memory operations with the interface circuit concurrently.” / address ana commands, and will perform memory opera-
Inst. Dec. 2829 (citing Ex. 1006, 4:57-59). Halbert’suse of the word =] tions with the interface circuit concurrently.
“generally” means that it is not always the case that memory ranks perform
memory operations concurrently. Inst. Dec. 28-29 ( 126
/ pao | 7 ‘r>_l M IRDQO
MDQ — % o Rank
EX1107 at 27 ( [ pwo [(\1j RDMO | i
Q. 2And do yvou see on page 149 of Exhibit _m \m i | ———
Y pag ga 5‘((' ' D':%/X »—4/ MDQS |  MEMORY
1003 in the '417 IPR and also page 152 of Das O 7 e | 124 CEVIGE ARRAY
J
o 122 pat | 7 ] e oo Rank
Exhibit 1003 of the '215 IPR you have an annotated . 7 ” ot
N ETRREN )|
| version of Figure 4 of Halbert that shows Rank 140 Fig. 4 132 R T 128 1
in green and Rank 142 in blue? 120
al
L. Yes. o, al |12
KR
Q. For clarity, can Rank 140 in Halbert and bas
Rank 142 in Halbert, in at least some embodiments, S MODULE RADORCAD
— L CONTROLLER
be two separate ranks? 110 i
CLK > -
MR. WARRICK: Objection. Form. Leading. 100
THE WITNESS: Yes. That's what I was EX1078 (Halbert) at 4:57-:59 & Fig. 4
indicating in these sections of the report.

EX2033 at 181:3-:14

Halbert is not limited to memory ranks that perform operations concurrently

'417: Paper 27 (Reply) at 27-30; Paper 1 (Pet.) at 120-26

DEMONSTRATIVE EXHIBIT = NOTEVIDENCE '215: Paper 27 (Reply) at 27-30; Paper 1 (Pet) at 126-31 114
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Halbert teaches that adding a data buffer increases the module CAS latency
(e.g., by 0.5 clock cycles)

Without data buffer: 3.5 clock cycles With data buffer: 4.0 clock cycles
Module CAS Module CAS
Latency (4.0)
Latency (3.5) »
Pg. 3 1'1rgnryr?nnmum'rs'rsnnmn'm*éamnmno
— i
ax h\_/—\
CND  SXACTIVE 3 READ X READ 3 X
ADD ROW ' ccLa X colb
RCMD ACTIVE
- | DIR !
B1_SELN ‘ | 1 A N 3 i
« | ! S VD ]
RADD X ROW \\ﬁ\\\\i*\ ‘COLa X CoL b .‘\\&\_\\\\\\z\&\ \ i E—
: DCO i
RBO_SELS | H0H 0N s |
Ry_seus T RDOS !
) ' REG_SEL N S
DQs . s
' | Memory CAS | MeaQ |
o " Latency (2.5) [ (898 X 005 ) i |
Fo.3 Vo oa 1
(Prior Art)
EX1078 (Halbert) at Fig. 3 EX1078 (Halbert) at Fig. 5
BAKER BOTTS DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 417: Paper 27 (Reply) at 29-30; Paper 1 (Pet.) at 122-25

'215: Paper 27 (Reply) at 29-30; Paper 1 (Pet) at 129-31 115



DDR2 measured latencies in full clock cycles, providing a
motivation to delay Halbert's data signal by one full clock cycle

336. A Skilled Artisan would have understood that latencies like the CAS

latency of the memory devices are set to a selected value from among a set of

predetermined wvalues according to respective standards. For example, the first JEDEC DDR2 SDRAM SPE C IFI C ATION

generation of DDR memory devices could be programmed to have a CAS latency CAS Latency
AB Ab A4 Latency A5 | A4 | A3 |Additive Latency
of 1.5, 2. 2.5, or 3 clock cycles. EX1060 (JESD79) at 9-10. Perego expressly
0 0 0 Reserved 0 0 0 0
discloses using DDR2 SDRAM devices, EX1071 at 10:54-59. and a Skilled 0 0 1 | Reserved S I 1
0 1 0 2(Optional) 0 1 0 2
Artisan would have understood that DDR2 memory devices had latency 0 1 1 _ 0 1 1 3
1 0 0 4 1 0 0 4
parameters like CAS latency and Additive Latency that could take values of 1 0 ] 5 1 0 1 Reserved
. 1 1 0 Ri d
mteger clock cycles only. EX1064 (JESD79-2) at 12 (“The DDR2 doesn’t support Soemve L ! ° Reserved
— 1 1 1 Reserved 1 1 1 Reserved
half clock latency mode.”), Fig. 8 (showing CAS Latency of 2. 3. 4. 5), 14 (Fig. 9 " . v . CAS latency is defined by A4 ~ AB. The DDR2
doesn’t support half clock latency mode.

showing Additive Latency of 0. 1. 2, 3. 4). Therefore, a Skilled Artisan would
EX1064 (JESD79-2) at 12, 14
have been motivated to implement a whole-clock-cycle latency for registering the

data signals in order to be compatible with the corresponding JEDEC standard. A
Skilled Artisan would have also understood that a full clock cycle would have

provided more time budget for the data registration thereby avoiding

synchronization issues and resulting in more stable, reliable operation.

'215: EX1003 at 1336
'417: EX1003 at 1361 '417: Paper 27 (Reply) at 29-30; Paper 1 (Pet.) at 122-25
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 29-30; Paper 1 (Pet.) at 129-31  4¢
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GROUND 4: GROUND 1 + MATSUIZ
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Ground 4 invalidates the '215 Patent

BAKER BOTTS

F. Ground 4 adding Matsui2 to Ground 1 (POR 55)

Netlist’s arguments against Ground 4 depend entirely on 1ts arguments
against Ground 1. see POR 55, and thus they are incorrect for all the reasons above

(pp.3-21) and as explained 1n the Petition, Pet. 131-34.

'215: Paper 27 (Reply) at 30

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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SIMULTANEQOUS
INVENTION 8
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Netlist is incorrect, as a legal matter, that “anticipatory
references” are needed to show “simultaneous invention”

“Independently made, simultaneous inventions, made 7§

‘within a comparatively short space of time,’ are _
persuasive evidence that the claimed apparatus ‘was the
product only of ordinary mechanical or engineering
skill.’...The existence of the Pallmac and Visy machines,
however, shows that the Tecasa machine was invented
within a ‘comparatively short space of time.’...The
district court was therefore correct to conclude that the
invention of the Tecasa machine, occurring only a year
later than the earliest possible reduction-to-practice date
of the claimed invention, qualified as a simultaneous
invention. As such, ‘though not determinative of
statutory obviousness, [it is] strong evidence of what
constitutes the level of ordinary skill in the art.””

Geo. M. Martin Co. v. Alliance Machine Sys. Int'l LLC,
618 F.3d 1294, 1305-06 (Fed. Cir. 2010)

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

“‘The fact of near-simultaneous invention,
though not determinative of statutory
obviousness, is strong evidence of what
constitutes the level of ordinary skill in the
art.” The Int'l Glass Co. v. United States, 187
Ct.Cl. 376, 408 F.2d 395, 405 (1969).”...

The issue of simultaneous invention is
directly tied to the level of knowledge
attributable to one of ordinary skill in the
art. The district court weighed the
testimony discussed above, and
determined that there was evidence of
simultaneous invention....

Ecolechem, Inc. v. S. Cal. Edison Co.,
227 F.3d 1361, 1379 (Fed. Cir. 2000)

'417: Paper 27 (Reply) at 30-31; Paper 1 (Pet.) at 126-27
'215: Paper 27 (Reply) at 30; Paper 1 (Pet.) at 135 120




The '417/'215 Patents disclose and claim “rank multiplication”

Most hjghjdeusity memory modules are currently built

) . . % ™ - .
‘ — . with 512-Megabit (*512-Mb”) memory devices wherein
Q. Are you familiar with the concept . . .
each memory device has a 64 Mx8-bit configuration. For
oo wblololo s o example, a 1-Gigabyte (“1-GB™) memory module with error
A. Generally yes; and as it's checking capabilities can be fabricated using eighteen such
described within this patent specification, yes. 512-Mb memory devices. Alternatively, it can be economi-

cally advantageous to fabricate a 1-GB memory module
using lower-density memory devices and doubling the num-
ber of memory devices used to produce the desired word
width. For example, by fabricating a 1-GB memory module
solution to expensive, high-density memory devices where “the price per bit ratio using thirty-si}[ 256-Mb memory devices with 64 Mx4d-hit
configuration, the cost of the resulting 1-GB memory mod-
ule can be reduced since the unit cost of each 256-Mb
memory device is typically lower than one-half the unit cost
“417: EX1003 at 1469 of each 512-Mb memory device. The cost savings can be
significant, even though twice as many 256-Mb memory
devices are used in place of the 512-Mb memory devices.

solution to expensive, high-density memory devices where “the price per bit ratio For examp]e, b}, using irs of 512-Mb memorv devices

of the higher-density DRAM devices is greater than that of the lower-density rather than single 1-Gb memory aEV]CES, EE‘; 51“ embodi-

ments described herein reduce the cost of the memory
module bz a factor of up to aEmeJmatdz five.

'215: EX1003 at 1603

'215: EX1001 at 13:51-14:4
'417: EX1001 at 15:63-16:16

EX1095 at 341:8-:11

469. The 417 Patent discloses and claims “rank multiplication’ as the

of the higher-density DRAM devices is greater than that of the lower-density

DRAM devices.” See, e.g., EX1001 at 15:62-19:27.

603. The 215 Patent discloses and claims “rank multiplication’ as the

DRAM devices.” See, e.g., EX1001 at 13:51-17:12.

'417: Paper 27 (Reply) at 31; Paper 1 (Pet.) at 10-15. 111-19
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '215: Paper 27 (Reply) at 30; Paper 1 (Pet.) at 10-15, 112-20 121



Netlist’'s expert admitted that Ellsberry implements rank
multiplication in a manner “similar” to the '417/°215 Patents

.

Q. Well, Ellsberry marked as Exhibit 1073 implements rank multiplication; right? .... For example, in the abstract,
last sentence, Ellsberry marked as Exhibit 1073 teaches "making two smaller-capacity memory devices emulating
a single higher-capacity memory device"; correct?

A. Yes, the last sentence of the abstract is:

"That is, the invention expands the addressable memory banks on a module by making two smaller-capacity
memory devices emulate a single higher-capacity memory device."

And in the context of the JEDEC -- SDRAM memory systems generally, that is what we call rank multiplication.

Q. And, for example, [i]n Figure 7A, 7B, 7C, 7D, E and F, Ellsberry teaches the use of what the '417 and '215
patents refer to as a density transition bit, but which Ellsberry labels a physical bank select, in the column second
from the right. . . . And that's similar to the density transition bit in the '417 and '215 patents that we looked at a
little bit earlier; correct?

THE WITNESS: Similar, yes. | don't know if it's precisely identical in all cases. We'd have to look at the different
configurations that are being talked about in the two references. But the general idea appears to be similar.

EX1095 at 414:8-416:7

'417: Paper 27 (Reply) at 31
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 215 Paper 27 (Reply) at 30-31 122
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EX2003 is impermissible hearsay and inadmissible under FRE 403

BAKER BOTTS
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EX2003 is impermissible hearsay:

From a different IPR proceeding
FRE 106 does not apply

* Netlist is the party trying to introduce EX2003, so only Samsung could
rely on FRE 106, not Netlist

FRE 804(b) does not apply

* Netlist deposed the expert in this IPR. See EX2033.

FRE 801(d)(1) does not apply

* Netlist did not cross-examine the witness about his prior 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)

EX2003 is inadmissible under FRE 403:

Different patent was at issue
Netlist deposed the same witness regarding the

Netlist EX2003
‘Samsung v Netlist

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

patents at issues in these IPRs. See EX2033.

Paper 35 (Motion to Exclude);
Paper 39 (Reply in Support of Motion to Exclude) 124



EX2003 is inadmissible under 37 C.F.R. § 42.53(f)(5)-(6)

CERTIFICATE

I, the undersigned, a Certified Shorthand
Reporter for the State of California, do hereby
certify:

That the foregoing proceedings were taken before
me at the time and place herein set forth; that a
verbatim record of the proceedings was made by me using
machine shorthand, which was thereafter transcribed
under my direction; further, that the foregcing is an
accurate transcription thereof.

I further certify that I am neither financially
interested in the action nor a relatiwve or employee of
any attorney of any of the parties.

IN WITNESS THEREOF, I have this date

subscribed my name this 6th day of January, 2023.

ASHALR TYLOR, CLR, RPR, CRR, CSR #2436

Page 233

DECLARATION

I hereby declare I am the depcnent in the within
matter; that I have read the foregoing transcript and
know the contents therecf; and I declare that the =zame
is true of my knowledge except as to the matters which
are therein stated upon my information or belief, and
as to those matters, I believe them to be true.

I declare under the penalties of perjury
under the laws of the United States that the

foregoing is true and correct.

This declaration is executed this day
of ., 20 , at
CITY STATE

ANDREW WOLFE, FH.D.

BAKER BOTTS

Page 232

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2003 is inadmissible under 37
C.F.R. § 42.53(f)(5)-(6):

The witness requested a copy
of the transcript to review and
make corrections. EX2003 at
231:9-:10.

The witness provided a
corrected and signed copy of
the transcript to Netlist on
August 9, 2023

EX2003 lacks the witness’s
signature and corrections

The certificate shows the
witness did not refuse to read
or sign the transcript

Paper 35 (Motion to Exclude);
Paper 39 (Reply in Support of Motion to Exclude) 125



EX2010 is improper hearsay, is irrelevant, and lacks probative value

Integrated Device Technology @ WHITE PAPER

DDR4 LRDIMMs

Unprecedented Memory Bandwidth on Samsung DDR4
LRDIMM Enabled by IDT’s Register and Data Buffer

Integrated Device Technology, IDT and t
@ Copynight 2014. All rights reserved.

By Douglas Malech, IDT

Introduction

As Big data business analytics, real time data for social

1T
mmmmmm DDRg

E:"@ | O Ipr

media and mobile application continue their explosive

growth, the need for higher speed and memary capacity Registe,
could not have bee: ater. Over last few years, Samsung,
IDT and other comp: s in the memory eco-system have
worked closely to c ue to advance the system memory
roadmap for enterprise applications. This white paper aims
to highlight the advances the industry has made with the

atest memory technology DDR4 and more specifically on LRDIMM (Load reduced DIMM).

DDR4 LRDIMM (load reduced memory medule] technology uses a distributed buffer approach to
accomplish memory bandwidth efficiencies when scaling to higher capacities and speed on the upcoming
DDR4 enterprise server systems, as compared to DDR4 RDIMM (registered memory medules). LRDIMM, in
general, have continued to evelve and improved their value to system users. In Figure 1 below, Gen1 DDR3
enterprise systems such as E5-2600 had sub-optimal speed on LRDIMM for all capacities. In addition, the
controller performance also left a lot to be desired. E5-2600 v2 made significant progress in improving
LRDIMM value to end s and d the speed i issue that existed on E5-2600. DDR4 LRDIMM
a new paradigm. DDR4 LRDIMM not only appeals

is expected to launch memory subsystem performance to
to the highest capacities, but also to @ much wider range of applications that require highest bandwidth
and/or highest capacities.

BAKER BOTTS

EX2010 is improper hearsay:

- EX2010 is from a third
party (“"Douglas Malech”),
from the company “IDT”

« Offered for the truth of the

matter asserted

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2010 is irrelevant and lacks
probative value:

« Almost 10 years after the
priority date of the ‘417
and ‘215 patents

* Obviousness must be
determined as of “the time
the invention was made.”
See 35 U.S.C. § 103(a) (pre-
AlA).

Paper 35 (Motion to Exclude);
Paper 39 (Reply in Support of Motion to Exclude)
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