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918

Patent

a2 United States Patent
Chen et al.

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

US 11,016,918 B2
May 25, 2021

Related U.S. Application Data

(54) FLASH-DRAM HYBRID MEMORY MODULE No. 14/840,865, filed on Aug. 31, 2015, now Pat. No.
9,928,186, which is a continuation of application No.
. . i . 14/489,269, filed on Sep. 17, 2014, now Pat. No.
(71) Applicant: Netlist, Inc., Irvine, CA (US) 9,158,684, which is a continuation of application No.
13/559.,476, filed on Jul. 26, 2012, now Pat. No.
i . . 8,874,831, which is a continuation-in-part of appli-
(72) Inventors: Chi-She Chen, Walnut, CA (US); cation No. 12/240,916, filed on Sep. 29, 2008, now
Jeffrev C. SOlOII'lOl’l, Irvine, CA (US], Pat. No. 8,301,833, which is a continuation of appli-
Scl]tt UH Milton Ir\-"iﬂe CA (US)‘ cation No. 12“31,873, filed on Jun. 2, 2008, now
- ! L H abandoned.
Jayesh Bhakta, Cerritos, CA (US)
(60) Provisional application No. 60/941,586. filed on Jun.
. . . 1, 2007, isional lication No. 61/512,871, filed
(73) Assignee: Netlist, Inc., Irvine, CA (US) on Tul. ;;‘f;;;‘;f}‘a Application N
KIIOO 1148 to NVDIMM
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1. A memory module comprising:

a printed circuit board (BCB) having an interface configured to fit not a
corresponding slot connector of a host system, the interface including a plurality of edge
connections configured to couple power, data, address and control signals between the
memory module and the host system;

a first buck converter configured to provide a first regulated voltage
having a first voltage amplitude;

a second buck converter configured to provide a second regulated
voltage having a second voltage amplitude;

a third buck converter configured to provide a third regulated voltage
having a third voltage amplitude;

a converter circuit configured to provide a fourth regulated voltage
having a fourth voltage amplitude; and

a plurality of components coupled to the PCB, each component of the
plurality of components coupled to one or more regulated voltages of the first, second, third
and fourth regulated voltages, the plurality of components comprising:

a plurality of synchronous dynamic random access memory (SDRAM) devices
coupled to the first regulated voltage, and

[1] at least one circuit coupled between a first portion of the plurality of
edge connections and the plurality of SDRAM devices,

[2] the at least one circuit operable to (i) receive a first plurality of address
and control signals via the first portion of the plurality of edge connections, and (ii) output a
second plurality of address and control signals to the plurality of SDRAM devices,

[3] the at least one circuit coupled to both the second regulated voltage and
the fourth regulated voltage,

[4] wherein a first one of the second and fourth voltage amplitudes is less
than a second one of the second and fourth voltage amplitudes.

BAKER BOTTS
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‘054 Patent

a2 United States Patent

(10) Patent No.:

US 11,232,054 B2

Chen et al. 45) Date of Patent: *Jan. 25, 2022
Related U.S. Application Data
(63) Continuation of application No. 17/138,766, filed
(54)  FLASH-DRAM HYBRID MEMORY MODULE Dec. 30. 2020, now Pat. No. 11016918, which is a

continuation of application No. 15/934.,416, filed on

1. A memory module comprising:

(71)  Applicant: Netlist, Inc., Irvine, CA (US) Mar. 23, 2018, now abandoned, which is a continu-
ationofapplicationNo.l4/840,865,_ﬁlec_lonAug._?,l, . . . . . . L
(72) Inventors: Chi-She Chen, Walnut, CA (US); i‘?iﬁ’o‘%‘l‘;'pﬁii.ﬂfﬁ IOLLIEE, which i 2 continu- o printed circuit board (PCB) having an mterfage conflgured to flt into a
Jeffrey C. Solomon, Irvine, CA (US); 2014, now Pat. No. 9,158,684, which is a continu- correspondlng slot connector of a host system, the interface including a plgrahty of
Scott H. Milton, Irvine, CA (US): ation of application No_ 13/339.476. filed on Tul. 26. 1 " adge connections configured to couple power, data, address and control signals
Jayesh Bhakta, Cerritos, CA (US) ation-in-part of application No. 12/240,916, filed on between the memory module and the host system;
Sep.. 29, .2008, nowlPat.. No. 8,301,833, which is a !
(73) Assignee: NETLIST, INC., Irvine, CA (US) R e cain R 1131873, fled on . a voltage conversion circuit coupled to the PCB and configured to
provide at least three regulated voltages, wherein the voltage conversion circuit
1100 1148 to NVDIVM includes at least three buck converters each of which is configured to produce a
;< regulated voltage of the at least three regulated voltages;
Drams 9 9 g g
Flash .
1130 b [1] a plurality of components coupled to the PCB, each component of the
pam | 1510 . 1 1102 plurality of components coupled to at least one regulated voltage of the at least three
1| Conti o " i regulated voltages,
. \ 1 Drams . . . .
1108 Q L g 112241 5 Fiash [2] the plurality of components including a plurality of synchronous
i . .
] ?144 1145‘ ! N - ; ; ; :/1104 FPGA dynamic random access memory (SDRAM) devices and
e N apacitor |}
from r . . . . . .
system 1106 | Volizge Ay : Reateom |1 1105 BOI0e [3] a first circuit that is coupled to the plurality of SDRAM devices and to
Vi - B Cument Lidar {{‘L*' 1124~ L a first set of edge connections of the plurality of edge connections,
il Conv. V1112 FPGA . . e .
gnd g 5 1126 11 f . [4] wherein the first circuit is coupled to first and second regulated
' { o Buccaoos ;- 1107 voltages of the at least three regulated voltages, and
S NN S S ; T e [5] wherein the plurality of SDRAM devices are coupled to the first
J: S st regulated voltage of the at least three regulated voltages.
gnd
= 054: EX1001 (‘054 Patent) at Claim 1
Power Module
FIG. 16
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‘918 and ‘054 Patent Overview

FIG. 12 is a hlock diagram of an example memory system
1010 compatible with certain embodiments described 15
/ 1010 3000 herein. The memory system 1010 can be coupled to a host
[ : computer system and can include a volatile memory sub-
£1032 system 1030, a non-volatile memory subsystem 1040, and a
Jﬂ ’@ ﬂ j [oord) bovl Goei icontroller 1062 operatively coupled to the non-volatile
P r Y e memory subsystem 1040. In certain embodiments, the 20
}—*_.‘_l-, f _L_.-L.__ memory system 1010 includes at least one circuit 1052
"""""""""" " |AooR configured to selectively operatively decouple the controller
1062 from the volatile memory subsystem 1030.

L---------a

7 1052

Power may be supplied to the volatile memory subsystem
1030 from a first power supply (e.g., a system power supply) 55
when the memory system 1010 is in the first state and from
a second power supply 1080 when the memory system 1010

---:J is in the second state.
SWITCH DATA | ADORCONT

1 1050
l_ Ser | caencmor | sEpre - -
.,‘;"_’.‘".EI A mg— ‘E" For example, the interface 1022 can comprise a

1084 1080 1086 ' 1082 1022 | Iplurality of edge connections which fit into a corresponding
FIG. 12 [ somowiene | slot connector of the host system. The interface 1022 of

: certain embodiments provides a conduit for power voltage
as well as data, address, and control signals between the
memory system 1010 and the host system.

FAmm s e

'918: EX1001 (918 Patent) at Fig. 12, 21:14-23, 25:54-58, 22:1-6; Paper 1 (Pet.) at 5-7; EX1003 at 1168-81
'054: EX1001 (054 Patent) at Fig. 12, 21:14-23, 25:54-58, 22:1-6; Paper 1 (Pet.) at 4-6; EX1003 at 1162-75
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‘918 and ‘054 Patent Overview

The conversion element 1120 can comprise one or more
buck converters and/or one or more buck-boost converters.
The conversion element 1120 may comprise a plurality of
sub-blocks 1122, 1124, 1126 as schematically illustrated by

1100 — FIG. 16, which can provide more voltages in addition to the

e 1148 second voltage 1104 to the memory system 1010. The

?:[’:‘;”; sub-blocks may comprise various converter circuits such as

soca | | buck-converters, boost converters, and buck-boost converter

P 1130 1110 - 1102 | | circuits for providing various voltage values to the memory

t—i Contrr L } i system 1010. For example, in one embodiment, sub-block

1140 . . - : pams | | 1122 comprises a buck converter, sub-block 1124 comprises

1108 a | 10 5 L i Fesh | [ a dual buck converter, ‘and sub-block 1126 comprises a

. 11/1'44 1146 | N — | | i FPGA | | buck-boost converter as schematically illustrated by FIG.

s:(r:t;nm 1106 E' B Votage! Anay § _E ggg}ggﬁb i 1105 Isol Dev 16. -
Véd i ngsgl Current Limiter : y 1124 :, V4 Eor
o Con. Ni112 | f i FPCA example, the buck-converter of sub-block 1122 can provide
e | - f 1126 | ! 1107 1.8V at 2A for about 60 seconds to the volatile memory
E : %%‘Eﬁ L elements 1032 (e.g.. DRAM), the non-volatile memory
] JE i E FPGA elements 1042 (e.g., flash), and the controller 1062 (e.g., an
"""""""""""""""""""""""""""""""" o Isol Dev FPGA) in one embodiment. The sub-block 1124 can provide
! the second voltage 1104 as well as another reduced voltage
inﬂd 1105 to the memory system 1010. In one example embodi-
== ment, the second voltage 1104 is 2.5V and is used to power
Power Module the at least one circuit 1052 (e.g., isolation device) and the
FIG. 16 other reduced voltage 1105 is 1.2V and is used to power the
’ controller 1062 (e.g., FPGA). The subblock 1126 can pro-
vide yet another voltage 1107 1o the memory system 1010.
For example, the voltage 1107 may be 3.3V and may be used
to power both the controller 1062 and the at least one circuit
1052.

'918: EX1001 at Fig. 16, 29:18-31, 29: 39-54; Paper 1 (Pet.) at 5-7; EX1003 at 1168-81
'‘054: EX1001 at Fig. 16, 29:18-31, 29:39-54; Paper 1 (Pet.) at 4-6; EX1003 at 1162-75
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Instituted Grounds

Grounds ‘918 Claims ‘054 Claims Prior art
1 Claimi 51_338 14 Claims 1-3,15 Harris + FBDIMM Standards
2 Claims 1-30 Claims 1-30 Ground 1 + Amidi
3 Claims 1-30 Claims 1-30 Ground 2 + Hajeck
4 Claims 1-30 Claims 1-30 Spiers + Amidi
5 Claims 1-30 Claims 1-30 Ground 4 + Hajeck

'918: Paper 1 (Pet.) at 3-4; Paper 10 (ID) at 8, 55
‘054: Paper 1 (Pet.) at 3; Paper 11 (ID) at 8, 54
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 10



Prior Art: Harris (U.S. Patent Pub. No. 2006/0174140) [EX1023]

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2006/0174140 A1
43) Pub. Date:

Harris et al.

Aug. 3, 2006

[0002]Tc cope with power requirements, industry standard
memory modules, e.g., Dual In-line Memory Modules
(DIMMS) populated with dynamic random access memory
(DRAM) devices, are provided with power supply rails (on
a relatively large number of pins) that are powered from
system board or main board voltage sources, and are specific
to the memory technology.

(22) Filed:

[0010] TIn accordance with the teachings of the present
patent disclosure, at least one on-board voltage regulator
module (VRM) is provided as part of the memory board
assembly module 100A for converting an externally sup-
plied voltage level available on external source path 104 into

appropriate local voltage levels that power the first and
second voltage paths, i.e., the V; and V__ paths 108, 106,

[0012] By way of example, a standard FBD module
requires 28 Vi, pins (for DRAM devices) and 8 V__ pins (for
buffer and logic) and associated Ground returns, resulting in
a total of 72 pins that provide a power supply interface for
up to two x4 DRAM ranks (36 devices) and buffer logic. A
voltage-independent FBD design incorporating the embodi-
ment of FIG. 1A is capable of replacing these power supply
interface pins with as few as six +12V pins (from an external
voltage source), with local conversion to V , (to DRAM)
and V__ (to buffer/logic) being added. Alternatively, using

100A

2

Jan. 31, 2005

[0009] a V,, path, that may be ener-
gized to appropriate voltage levels depending on the type.
functionality, and design of the memory devices, e.g.. from
about 0.5V to 3.5V or more. _

the V__ path may be energized to appropriate
voltage levels depending on the buffer and DIMM technol-
ogy, e.g., from about 0.5V to 3.5V or more.

104
vooae 1 /' Vee
FR—L/—OM REGULATOR >
EXTERNAL 108
VOLTAGE e vdd
SOURCE | | |
DRAM DRAM DRAM BUFFER
110-1 110-2 110-N 112
et 116
MEM  NEXT
CTRL  DIMM
FIG 14

[0014] It should be readily recognized that the
external voltage sources may comprise any combination of
known or heretofore unknown voltage supplies, either regu-
lated or unregulated, and even including variable voltages.

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1023 (Harris)

'918: Paper 1 (Pet.) at 10; Paper 25 (Reply) at 2-7
'054: Paper 1 (Pet.) at 9-10; Paper 26 (Reply) at 2-8
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Prior Art: FBDIMM Standards [EX1027, EX1028]

Exhibit Description Exemplary Teachings
"JESD82-20" — FBDIMM: Voltages for the "AMB buffer” on the FBDIMM memory module:
JEDEC b Advanced Memory Buffer
(AMB) standard, published in Power Supplies
e Bt (B, March of 2007 by JEDEC VCC (24 pins) A |1.5V nominal supply for core IO
VCCFBD (8 pins) A |1.5V nominal supply for FBD high speed IO
EX1 02 7 VDD (24 pins) A |1.8V nominal supply for DDR 10
VSS (156 pins) A |Ground
VDDSPD A |3.3V nominal supply for SMB receivers and ESD diodes
Joose  Ama EX1027 at p. 83
"JESD205" — DDR2 SDRAM Voltages for other components on the FBDIMM memory module:
i Fully Buffered DIMM (FBDIMM) .
Design Specification, published o v e
i in March of 2007 by JEDEC 7 — "2 (PRAM\iEstiEED) A" Wies)
EX1028 DIV (FEDIVM) i‘,.,i“g..“?,,‘.c.m.....,., Supply voltages (nominl) 1.455 15 1575 (AMB Vee/Vecrap)
JESD_ZUS : 0453Voo 0-5Vop 0-547"Voo El'aiih:pl;rs Zizilzgezck as 0.5 * 1.8 volt supply
:wa e 3.0 33 36 (Vppspp)
JEDEC ZEIA
EX1028 at p. 9

EX1027-EX1028 (FBDIMM Standards)

'918: Paper 1 (Pet.) at 11; Paper 25 (Reply) at 9, 15-16, 19

'054: Paper 1 (Pet.) at 10-11; Paper 26 (Reply) at 10, 16-17, 20

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12



Prior Art: Amidi (U.S. Patent No. 7,724,604) [EX1024]

a2y United States Patent (10) Patent No.: US 7,724,604 B2
Amidi et al. 45) Date of Patent: May 25, 2010

(22) Filed: QOct. 25, 2006

(54) CLOCK AND POWER FAULT DETECTION

450
FOR MEMORY MODULES S Vi
/
/ i
) 1410 — 420 480
Start 1400 - Logic multiplexer array Power
1 ervi
f Complex Hpervaay
programmable 485
Array logic device ] 440 T
3 1420 of LDOs Battery charging ' Battery
| . g
e T oot Progarmtioosen | | "
detection method mode on a chip with o
o N ANALOG blocks, 430
x 430 DIGITAL blocks, | | Battery status
m" " FLASH blocks, report drcuitry )
CLK colzpws gent’cm"“ SRAM blocks and
; 2
circuliry Input/Output pins
Yes
L 1450
No _ Go into clock and power fault detection
Memory in seff-rafresh state maethod state L1440
(Self-refresh + voltage switchover)
o | | 1 | nnne
Il IRIN | l | I

o
1470 1480 L
Is 3.3V 13
restored? cleared?
360

An (AND) type function of all input must be satisfied. FIG 4
Exit clock and fault detection method mode  |_~— 1490 . .
(e:dl szlt;-l:ﬁesgml silt‘ltch over %nar;shem p,:wer) EX1024 (Amld i)

] FIG. 14 '918: Paper 1 (Pet.) at 12, 62; Paper 25 (Reply) at 18-20
'054: Paper 1 (Pet.) at 11-12, 56, 60; Paper 26 (Reply) at 19-21
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 13




Prior Art: Hajeck (U.S. Patent No. 6,856,556) [EX1038]

a2 United States Patent
Hajeck

(10) Patent No.:

(45) Date of Patent:

US 6,856,556 B1

Feb. 15, 2005

The voltage detection circuit 48 is responsible for detect-
ing anomalies in the power signal V,; supplied by the host
on line 36, and for driving the ready/busy signal to the
“busy” state when such anomalies are detected. A conven-
tional voltage detection circuit may be used. The voltage
detection circuit 48 may be designed to generate a “busy”
signal whenever V,,, falls below a certain level, such as 2.6
or 2.7 volts. The voltage detection circuit may also be
designed to generate a busy signal when the voltage exceeds
a certain level, and/or when other types of anomalies are
detected. To inhibit rapid transitions between the “ready”
and “busy” states, the voltage detection circuit may be
designed to provide a degree of hysteresis, and/or to hold its
output for a particular time period after a state transition.

NON-VOLATILE MEMORY SUBSYSTEM

i#() (‘f?

R/8
e CEOR Y ceprow

CONTROLLER MEMORY
(TBTE ) (£.G. FLASH)

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

S 7
L | a8
} VOLTAGE
| DETECTION
- cRCUT | s5p
X sy {'Z:
HoST | READY /BU
SYSTEM 3}' 46
wur | Vil | CHARGE o Veeo
oot [t PUMP
35 7
| — L
| OPTIONAL
| BATTERY OR
| CAPACITIVE
| ARRAY
| 1
| 4
(: i ADDR7DATAZCRIRL
|
e e e e e e e e — e ————

EX1038 (Hajeck), 3:30-:43 & Fig. 1

'918: Paper 1 (Pet.) at 12-13; Paper 25 (Reply) at 22, 35-37

‘054: Paper (Pet.) at 12-13; Paper 26 (Reply) at 21-22, 35
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Prior Art: Spiers (U.S. Patent Pub. No. 2006/0080515) [EX1025]
a9y United States

a2y Patent Application Publication o) Pub. No.: US 2006/0080515 Al
Spiers et al. (43) Pub. Date: Apr. 13, 2006

(54) NON-VOLATILE MEMORY BACKUP FOR
NETWORK STORAGE SYSTEM

176 210 194 218 190 144 ; OWER FAIL DETEC l)
i / \ | / N \ 720 L R
./ y———m s BB [ AUTOMATIC
< g~ -] | =) - 7 515| POWER SWITCH
BUS 1/2; \ . ; ' TO WS
”‘L V_‘ LV L= ] LL; PRocsssm;’;r | — v
Sonee] (S A =1 e _| ABORT CURRENT
WRéTAECg/ExCK S - — 72 8 A:(D:' G’ER::I!'IEO;JO
o s, I
FIG.3 L
T
206 172
186
FIG.5 EX1025 (Spiers), Figs. 3, 5, 14

'918: Paper 1 (Pet.) at 13-14, 114; Paper 25 (Reply) at 23-27

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '054: Paper 1 (Pet.) at 13-14, 102; Paper 26 (Reply) at 24-27 15
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Ground 1: Harris + JEDEC's FBDIMM Standards

Harris

- One or more Voltage Regulator Modules on the
memory module with buck converters to convert

FBDIMM Standards

from 12V to lower voltages for various components

- Memory module can be “Fully buffered DIMM"

(i.e., FBDIMM)

Ground 1: Harris with JEDEC's FBDIMM Standards

March 2007

DIMM (FBDIMM) Design Specification

Advanced Memory Buffer (AMB)

104 Vee [ Vecrso [ Vopseo
12v voree | Vee ,
REGULATOR
FROM 7
EXTERNAL MODULE 108/ » Vooa/ Voo / Voo
VOLTAGE ; Vo | vid
SOURCE el | ] | -
5 1
: :
DRAM ORAM DRAM BUFFER
110-1 110-2 o 110-N 112
114/1: 116
MEM  NEXT
JESD205 o
FBDIMM Specification: JESDS82-20
DDR2 SDRAM Fully Buffered
FBDIMM:

MARCH 2007

054 Mappings

Voltage Mapping (A)
1¢t: Voo / Vooq=1.8V
2" Vee [/ Vecrso = 1.5V
3 : Voo =1.8V

Voltage Mapping (B)
1¢t: Voo / Vooa=1.8V
2" Ve = 1.5V

34 : Veersp = 1.5V

Voltage Mapping (C)
1st: Voo /Vooa=1.8V
2" Vec [ Vecrsp = 1.5V
3d: Vir=0.9V

Voltage Mapping (A)
1t: Voo / Vooa=1.8V
2" : Vec/ Veerep = 1.5V
3d: VppL=1.8V

4th : Vppspo = 3.3V

Voltage Mapping (B)

1st: Voo / Vooa / Voo = 1.8V
2M: Ve = 1.5V

3rd: Vecrsp = 1.5V

4th : Vppspp = 3.3V

Voltage Mapping (C)

1st: Voo / Vooa / Voo = 1.8V
2" Vee / Veersp = 1.5V

3d: Vir=0.9V

4t : Vppsep = 3.3V

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

- Specify particular voltages for various
components on an FBDIMM

'918: Paper 1 (Pet.) at 14-19

‘054: Paper 1 (Pet.) at 14-19
18



“Where a prior art patent discloses a range of values, showing a
claimed value falls within that range meets a party’s burden of
establishing the narrower claim would have been obvious where
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); see also,
e.g., Iron Grip Barbell Co. v. USA Sports, Inc., 392 F.3d 1317, 1320-23 (Fed. Cir. 2004)
(claim to three grips obvious in light of prior art teaching one, two, and four grips)

[0009] a V,, path, that may be ener-
gized to appropriate voltage levels depending on the type,
functionality, and design of the memory devices, e.g., from
about 0.5V to 3.5V or more.

the V__ path may be energized to appropriate

voltage levels depending on the buffer and DIMM technol-
ogy, e.g., from about 0.5V to 3.5V or more.

[0010] In accordance with the teachings of the present
patent disclosure, at least one on-board voltage regulator

module (VRM) is provided as part of the memory board
assembly module 100A for converting an externally sup-
plied voltage level available on external source path 104 into
appropriate local voltage levels that power the first and
second voltage paths, i.e., the V,,; and V__ paths 108, 106,

BAKER BOTTS

Ground 1: Harris with JEDEC’s FBDIMM Standards

12\’[104 VoTTCE f] 06 Vee / Vccmoi\innspn
T REGULATOR 4
W | Tl T e
T
SOURCE F | 1 ¥id i
: :
DRAM ORAM DRAM BUFFER
R RIS | mae SIS paa ==110-N 112
114/1: 116
NEM  NEXT
JESD205 o
FBDIMM Specification: JESDS82-20

DDR2 SDRAM Fully Buffered
DIMM (FBDIMM) Design Specification

March 2007

FBDIMM:
Advanced Memory Buffer (AMB)

MARCH 2007

054 Mappings

Voltage Mapping (A)
1st: Voo / Voba = 1.8V
2™ Vec [ Veersp = 1.5V
3 : VooL=1.8V

Voltage Mapping (B)
1st: Voo / Voo = 1.8V
2Md: Vee = 1.5V

3rd: Vecrsp = 1.5V

Voltage Mapping (C)
1st: Voo / Voo = 1.8V
2" Vec [ Veersp = 1.5V
3rd: Vrr=0.9V

918 Mappings

Voltage Mapping (A)

1st:
2nd;
3d:
4th;

Voo / Vooa = 1.8V
Vce / Veersp = 1.5V
Voo. = 1.8V
Vooseo = 3.3V

1%t
PALH
3
4th

Voltage Mapping (B

Voo / Vooa / VooL = 1.8V
Vee = 1.5V

Vecrep = 1.5V

Voosep = 3.3V

18t
2nd:
3d;
4th

Voltage Mapping (C)

Voo / Vooa / Voo = 1.8V
Vee [ Veersp = 1.5V
Vir=0.9V

Voosep = 3.3V

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'918: Paper 1 (Pet.) at 27-28
'‘054: Paper 1 (Pet.) at 27
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Ground 2: adds Amidi

Amidi
- Adds battery backup and “logic” for detecting
power faults

- Also uses buck converters

;1'!]&"
ev. - emmme—— - " T ommmomns
104 '---------------1 I 054Mappings II -
12 V/ i ! A rrerr— 1 | Voltage Mapping (A)
st . -
L sty power | o |/ we V! "}““” / Vooseo Sl Py, L Voo Ve =28V
. nd. - : Ve[ Veerep = 1.
FROM ! > management F=~ REGULATOR o |E el Ve = 1.5V o130 von =
1 3 VooL= 1.8V 1(3%: VooL=1.8V
EXTERNAL : block 1 MODULE 108 Vooq "f Voou f Voo | 4th : Vooseo = 3.3V I I 4th: Vopseo = 3.3V
VOLTAGE - L 41027 . '
i ! ' Vidd Voltage Mapping (B) I ' ['Voltage Mapping (8)
SDU HCE ! . Vrr -— | 1%t: Voo / Vooa / Voou = 1.8V |
st . -
1 Logic ] = | I I |2%: vee=15v I ]1: Voo/Vooa/ Voo =1.8V
: . =B . v I 3" : Vcersp = 1.5V | | 2" Vee = 1.5V
: : .'1 k4 oMM ORAM ORAM : 4t : Vppspp = 3.3V | I[39: Veerap = 1.5V
. |-l—l- — — BUFFER I |4t : Vooseo = 3.3V
i ~»| Battery I 10=1f "~ {110-2 S 1 1) g T | | Voltage Mapping (C) 'l
1 " — I 1%t: Voo / Vooa / VooL = 1.8V | Volt M . C
- 1 2 Vee [ Vecreo = 1.5V | | | Voltage Mapping (C)
:. ______________ : | 34 \Vir=0.9V |2 Voo / Vooa / VooL = 1.8V
= T = | 4t ; Vppseo = 3.3V I I 27 Ve / Veersp = 1.5V
AT H-1 o _ || 34 : Virr = 0.9V
WM NEXT . 4th ; Voppsep = 3.3V
FIC. 14 ce. ompn - TE=T=T=======

'918: Paper 1 (Pet.) at 52-56; Paper 25 (Reply) at 18-20
'054: Paper 1 (Pet.) at 41-45; Paper 26 (Reply) at 19-21
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Ground 3: adds Hajeck

100A

o ]

Vee

management = REGULATOR

EXTERNAL
VOLTAGE
SOURCE

MODULE 108 J

Vdd

Isz
i Pl

DRAM

| 110-1

DRAM
110-

!

BUFFER

-l—h” N

112

FIG.

14

-4 H-

MEM  NEXT
CTRL  DIMM

32

The voltage detection circuit 48 is responsible for detect-
ing anomalies in the power signal V, supplied by the host
on line 36, and for driving the ready/busy signal to the
“busy” state when such anomalies are detected. A conven-
tional voltage detection circuit may be used. The voltage
detection circuit 48 may be designed to gencrate a “busy”
signal whenever V falls below a certain level, such as 2.6
or 2.7 volts. The voltage detection circuit may also be
designed to generate a busy signal when the voltage exceeds
a certain level, and/or when other types of anomalies are
detected. To inhibit rapid transitions between the “ready”
and “busy” slates, the voltage detection circuii may be
designed to provide a degree of hysteresis, and/or to hold its
output for a particular time period after a state transition.

BAKER BOTTS

HOST
SYSTEM

FHR
ot

VOLTAGE
DETECTION
CIRCUIT

READY/BUSY

50

»
[opTionaL
BATTERY OR
CAPACITIVE
ARRAY

CONTROLLER

(JZ

EEPROM
MEMORY
(E.G. FLASH)

- (J'(

ADDR/DATA /CRTRL

FIG. 1

Hajeck
- Teaches voltage detection circuit

- Specifically includes monitoring both
overvoltage and undervoltage conditions

‘'918: Paper 1 (Pet.) at 12-13, 52-56, 75-76
‘054: Paper 1 (Pet.) at 12-13, 41-45, 70-71
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EDGE CONNECTIONS RECEIVE
POWER FROM HOST

GROUND 1
(HARRIS + FBDIMM STANDARDS)

BAKERBOTTS



The Institution Decision correctly found that Ground 1 teaches
“edge connections configured to couple power...signals”

Patent Owner argues that Petitioner has not made a prima facie &
case that Harris discloses a memory module having a PCB ] =
interface that receives power from the host system. Prelim. %
Resp. 14-20. Harris states, however, that DRAM devices may be | s
“powered from system board or main board voltage sources.”
Ex. 1023 1 2. Harris also discloses that “external voltage sources
may comprise any combination of known or heretofore

'53 g = g unknown voltage supplies, either regulated or unregulated, and
SIEEIE even including variable voltages.” Ex. 1023 1 14 (emphasis
e A T added). Patent Owner does not argue that voltage supplied by

a host system is not a "known" voltage supply as referenced by
Harris. Furthermore, Petitioner indicates that the FBDIMM
Standards show that the buffer AMB may be connected to a
host, suggesting that the FBDIMM may derive its power from
the host. Pet. 24 (showing figure at Ex. 1027, 4). These facts
point to the conclusion that Harris's external voltage source
may be the host system notwithstanding Patent Owner's
arguments to the contrary.

EX1023, Fig. 3

'918: ID at 19-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOT EVIDENCE See also '054: 1D at 19-20 (similar) 23



Harris teaches replacing standard “power supply interface pins”
with fewer 12V pins

[0002]Tc cope with power requirements, industry standard
memory modules, e.g., Dual In-line Memory Modules
(DIMMS) populated with dynamic random access memory
(DRAM) devices, are provided with power supply rails (on
a relatively large number of pins) that are powered from
system board or main board voltage sources, and are specific
to the memory technology.

[0010] In accordance with the teachings of the present
patent disclosure, at least one on-board voltage regulator

306-M
r

module (VRM) is provided as part of the memory board

assembly module 100A for converting an externally sup- = = o = -— = = =

plied voltage level available on external source path 104 into <T <L <

appropriate local voltage levels that power the first and é i - § é é [ é
second voltage paths, i.e.. the V ; and V__ paths 108, 106, ) - (- o - [ [ (- ) (

[0012] By way of example, a standard FBD module
requires 28 Vi, pins (for DRAM devices) and 8 V__ pins (for
buffer and logic) and associated Ground returns, resulting in
a total of 72 pins that provide a power supply interface for
up to two x4 DRAM ranks (36 devices) and buffer logic. A
voltage-independent FBD design incorporating the embodi-
ment of FIG. 1A is capable of replacing these power suppl

interface pins with as few as siX +12% pins (Irom an external
voltage source), with local conversion to V,, (to DRAM)
and V__ (to buffer/logic) being added. Alternatively, using

AN HII RO RN ..

[0014] 1t should be readily recognized that the
external voltage sources may comprise any combination of
known or heretofore unknown voltage supplies, either regu-
lated or unregulated, and even including vanable voltages.

EX1023 (Harris), [0002], [0010], [0012], [0014], Fig. 3
'918: Paper 1 (Pet.) at 10; Paper 25 (Reply) at 2-7

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
BAKER BOTTS '054: Paper 1 (Pet) at 9-10; Paper 26 (Reply) at 2-8



Supplying power via edge connections was “standard”

Q. You would agree that it's very common
for a memory module to receive power from the

edge connections along the bottom of the memory

module that plugs into the host system; right? [ 5§

A. Yes, that is standard approach. But | px1075 (Mangione-Smith) at 163:16-22

Harris directly, in my opinion, teaches against

that.

FBDIMM:

EX1028 (JEDEC's FBDIMM Standards), p.38

Harris (FBDIMM):

EX1023 (Harris) at Fig. 3

'918: Paper 1 (Pet.) at 16-21; Paper 25 (Reply) at 2-7
'054: Paper 1 (Pet.) at 16-21; Paper 26 (Reply) at 2-8
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 25



Harris teaches supplying power from the host via edge connections

Q. And Figure 3 of Harris shows a memory

controller 302 that's part of the host system;

correct?

A. Yes, that's correct.

EX1075 (Mangione-Smith) at 167:23-168:1

306-1 306-2 306-3 306-M
[0017] FIG. 3 is ablock diagram of an exemplary memory J_L fL JL' _/_L
assembly 300 according to one embodiment. A memory @ DRAM [@”312'1 @
controller 302 is operable to drive a bidirectional memory @ DRAM [@.——'—"‘ 312-2 DRAM
link 304 to which a plurality of memory boards 306-1 302 319-3
through 306-M are coupled in a daisy-chain fashion at their [= DRAM DRAM [@ DRAM
respective buffers. As exemplified by the memory board h [@“‘3 ?12‘4 ORAM
306-3, cach memory board includes eight DRAM devices = -
312-1 through 312-8. with a buffer component 314. A clock Buffer g : @p Buffer

source 308 is operable to drive a plurality of clock signals to

the memory boards via a clock bus 314. Additionally, the %r PRAM RAM fﬂj:i_z @
- RAM H— | V'¢™

clock source 308 is also operable to drive a clock signal 316
to the memory controller 302 for providing a time base with
respect to its operations. A system management bus (SM
bus) 310 coupled to the memory boards 306-1 through
306-M is driven by the memory controller 302. Although not
explicitly shown in this FIGURE, each memory board also
receives a supply voltage that is locally converted by an
on-board VRM for powering the DRAM and buffer com- CLK =
ponents therein. In one arrangement, the supply voltage may
be sourced from the memory controller 302 or from a
separate voltage source.

2
=

13127
-f-312-8

E

TN RO TR

2
=

RAM [T -

EEE
EIEIEE
EE

[

FIG. 3

EX1023 [0017], Fig. 3 (annotated)
'918: Paper 25 (Reply) at 3-4
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '054: Paper 26 (Reply) at 3-5 26



Harris's reference to removing the “keyway” confirms industry
standard practice of supplying power using edge connections

[0013] It is contemplated that local supply voltage con- Signaling Volrage Inferoperability
version for double-rank DIMMs can be accommodated with There is no way to mix 3.3 Volt and 5 Volt signaling voltage. The problem is solved thanks to thg keying systemof both the
a form factor design of approximately about one square inch connector and the board.

(both sides of the printed circuit board), and at a component
height compatible with applicable Joint Electron Device
Engineering Council (JEDEC) standards. Further, since the
+12V power supply is not used directly by DRAM devices
or buffer/logic components of the memory assembly, a wide
tolerance (e.g.. around +/-15%) can be accommodated,
allowing low cost power distribution for system boards
(such as, e.g., motherboards, cell boards, et cetera) wherein
design requirements for bypass/hold-up capacitors may be
relaxed or minimized. By way of an additional variation in
implementation, the form factor associated with the memory /
assembly module 100A may be suitably mo

removing the board’s connector keyway) 50 as to ensure that
a memory assembly module embodying the teachings of the
present disclosure is not interchangeable with the standard
DIMM, thereby preventing any accidental damage.

+ Conventional PCl up to 2.2

+ Conventional PCl up to 3.0

'ﬂiﬁ
3.3 Vslot

Conventional PCl up to 3.0

Slli=l=||= =Sll=]l= oK PCEX
2lE/E&]||& x| = 3 (~savset ||
) ollallalloa ollallallo (

AN RN TRIEE U, E.‘IIIIIIIII!IIIIIllIlIIIIIlIIIIlIIIlI Il

EX2016 at 6-7; see also EX2030/2060, 117:7-:21; EX2101, 21-22; EX1075, 171:21-175:20

EX1023 at [0013], Fig. 3

'918: Paper 25 (Reply) at 5-6
'054: Paper 26 (Reply) at 6-7
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Harris's “external” voltage just needs to be external to the module

Q0. Harris mentions external power source in, 1000
for example, Figure 1A; correct? ;

A. External voltage source.

0. What is "external voltage source"? /104 VOLTAGE /’105 Ve

A. It's one that comes from off the DIMM. FROM a REMGO%LS[‘ER ~

Q. So in your mind, a voltage source that comes E\:gf%héAEL 102~ 08
from the host is also an external voltage source? SOURCE | ] =

A. With respect to Harris' figures, I would oRAM oRAM oRAM =
think that's correct. 110-1 1Mo-=2~" °~ °~ ° TN 112

Q. And so when Harris mentions external source
path 104, to you that just means a path to a voltage H4/1:F ——116
gsource that's off the DIMM; is that correct? CMT%T gﬁ:ﬂ

A FIG. 14

EX2030/EX2060 (Wolfe) at 66:7-19 EX1023 (Harris) at Fig. 1A

'918: Paper 21 (POR) at 5; Paper 25 (Reply) at 2-7
'054: Paper 22 (POR) at 7; Paper 26 (Reply) at 2-8
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Harris's “external” voltage can come from the host computer

22 Are you aware of any computer systems at the 13:03
23 time of the invention that are suitable for use with 13:04
24 FB-DIMM that provides unregqulated supply voltages 13:04
25 for the memory systems? 13:04
1 h. The one described in Harris. 12:04
2z Q. S0 you're assuming that the power supply for 13:04
3 Harris FE-DIMM comes from the host system; correct? 13:04
= MF. CHANDLER: Objection. Form. 13:04
=1 THE WITHESS: I think a person of ordinary 13:04
& skill would generally assume that the external 13:05
T voltage source 104 comes from the host computer. 13:05

EX2030/EX2060 (Wolfe) at 91:22-92:7; see also id. 129:24-130:17
BAKER BOTTS

20

21

22

23

24

25

10

11

12

13

14

15

1ls

17

18

19

20

21

Q. Where in Harris does it disclose that the

external woltage source comes from host system?

A, Well, I think there's a couple things that
push us in that directicn.

Q. Okay.

A, One is that Harria tells us that these are
supplied on the DIMM pins. And neormally, all the
pins to a DIMM connect to the host. 8o that would
lead one to expect that veoltage to come from the
host .

Secondly, there are claims on a computer
system that describe that wvoltage that would be
indicative. In general, the discussion of the
external voltage source is in the context of a
memory board assembly. So, again, that would lead
one to think that it's external from the memory
board assembly and not necessarily external from
anything else.

And then on top of all that, I think there
is just some commonsense that anyone who's designed
or built a computer understands that there is
typically a single-power supply, the host power
supply, and that for both safety and convenience
reasons, memories are powered from the host power
supply, that it would be wery difficult to make a
safe and reliable system where memories were not

powered by the computer system.
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EX2030/EX2060 (Wolfe) at 67:20-68:21

'‘054: Paper 26 (Reply) at 3
'918: Paper 25 (Reply) at 2
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Harris [0019] proposes eliminating board-specific power supply in favor of a
“technology-independent” 12V supply, not eliminating all power from the host

[0019] Based on the foregoing Detailed Description, it
should be appreciated that an implementation of the embodi-
ments described herein thus provides a technology-indepen-

plane(s) are eliminated. Accordingly, power supply design’s
complexity as well as the cost of memory-specific power
distribution are reduced. Cost savings may include, for
example, elimination of system-board-specific power supply
or regulator output, associated bypass capacitor arrange-
ments, heavy etch or power planes. Also, under the tech-
nology-independent voltage distribution scheme disclosed
herein, cost of memory power regulation scales with popu-
lated memory devices, rather than being pre-provisioned for
maximum memory capacity as is typically the case in
existing systems. Additionally, one or more of the following
advantages may be realized in an exemplary voltage distri-
bution embodiment: provision of tighter, lower inductance
regulation which decreases voltage variability and increases
timing margins; reduction in the pin count on DIMM con-
nector to system board or memory riser card (whereby a
smaller connector or wider pin spacing may be accommo-
dated); improved signal integrity due to reduced crosstalk on
the same size connector; and reservation of extra pins for
implementing additional standard or proprietary functions.

[0020] Because voltage-independent embodiments dis-
closed herein can provide upgradeability and extensibility
without changing system board power distribution, transi-
tioning to newer DRAM technologies (e.g., at lower oper-
ating voltages) is more cost-effective as well as simpler to
implement. Further, the embodiments are amenable to dual
+12V power supply rail implementations so that industry-
standard form factors can be advantageously accommo-
dated.

EX1023 at [0019-0020]
BAKER BOTTS '918: Pet. 19; EX1003, 1221
'054: Pet. 19; EX1003, 1222

dent voltage distribution scheme for memory devices
wherein system board power supply and associated voltage Netlist misinterprets paragraph [0019] of Harris to conclude that “system

board power supply...[is] eliminated” enfirely. POR 4-5, 8, 10-11. To the
contrary, Harris proposes avoiding the need for different system board voltages —
such as <3.3V, 2.5V, 1.8V, 1.5V and beyond.” EX1023, [0002] — by simply
supplying a single voltage (i.e.. “12V™)? to the memory module. id. [0012-13]. so
that an “on-board voltage regulator module [e.g.. 102 above] [can] generate
appropriate local voltage levels™ on the memory module, id. [0003]. As Dr. Wolfe

explained. Harris's “technology-independent voltage distribution scheme™

eliminates the need for a “system-board-specific power supply.” id. [0019]. not all

power. EX2030. 116:10-117:6.

'918: Paper 25 (Reply) at 4-

5

'054: Paper 26 (Reply) at 5-6

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Netlist's expert admits that it was known to use a side connector to
a battery, and an edge connector to the host, making both obvious

EX2035, 39

BAKER BOTTS

Q. Last page of Exhibit 2035 it shows
BBvault, which you reference in paragraph 59 of
your declarations; correct?

A. Yes, that's correct.

Q. BBvault is a memory module that was
released back in 2005; correct?

A. Yes, that's correct.

Q. And the side connection on the BBvault

memory module conn to a battery backup;

correct?
Yes.
And in addition to that side connection

on BBvault, there is also edge connections along

the bottom of the memory module that permit
BBvault to plug in to a host system and receive

power along the edge connections on the bottom of

the memory module; correct?

A, Yes, that's correct.

Q. So the side connection on the BBvault
memory is for battery backup, while the edge
connections along the bottom of the memory module
are for power from the host system; correct?

A. Yes. The side connections are -- go to
the battery backup and are used when the power
coming in from the host system along the edge
connectors is not used.

Q. And this was known by 2005; correct?

A, Yes.

“[J]ust because ‘better alternatives’
may exist in the prior art ‘does not
mean that an inferior combination
is inapt for obviousness purposes.’

EX1075 (Mangione-Smith) at 165:10-166:12

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Dome Pat. L.P v. Lee,
799 F.3d 1372, 1381 (Fed. Cir. 2015)

'918: Paper 25 (Reply) at 2-7
'054: Paper 26 (Reply) at 2-8
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DATA, ADDRESS, AND CONTROL
SIGNALS FROM THE HOST

GROUND 1
(HARRIS + FBDIMM STANDARDS)

BAKERBOTTS



The Institution Decision correctly found that Ground 1 teaches “data, address and
control signals between the memory module and the host system”

1008 Petitioner further contends that Harris, consistent with the FBDIMM

} Standards, discloses that the edge connections are “configured to couple
power, data, address and control signals between the memory module andfg, 3E$= ¥
- o] 0 e the host system.” Pet. 21-25. Petitioner contends that the power signal el
i MODUE_ |30 7 corresponds to Harris's voltage 104 in Figure 1A. Id. at 21 (citing Ex. 1023 11
s 102 " 10, 12, 19). Petitioner contends that Harris's buffer 112 in Figure 1A is called
| | : "AMB" (Advanced Memory Buffer) in the FBDIMM Standards. Pet. 23-24.
Dol Tloos S =l i Petitioner indicates that Harris's buffer 112 receives data, address, and
control signals via memory controller interface 114 and transmits these

nety T | signals to DRAMs 110-1 to 110-N in Figure 1A. Pet. 22-25 (citing Ex. 1023 1
&t | 9 ("buffer/logic component 112 is provided for buffering command/address
(C/A) space as well as data space at least for a portion of memory devices
110-1 through 110-N"). In addition, Petitioner argues that the FBDIMM
Standards indicate that buffer AMB receives data signals DQ0O-DQ63;
address signals A0O-A15; and control signals RAS, CAS, WE, CS, etc. Pet. 22—

23 (citing Ex. 1028, 13).

FIG. 14
EX1023, Fig. 1A

Based on our review and consideration of the current record, we determine
that Petitioner has adequately shown that the combination of Harris and

the FBDIMM Standards teaches this limitation for purposes of institution.

'918: ID at 18-20 (emphasis added)

See also '054: ID at 18-20 (similar)
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The AMB Buffer in an FBDIMM (like Harris) receives data,
address, and control signals from the host

FBDIMM

|

DRAM = DRAM = DRAM = DRAM DRAM = DRAM o DRAM
1_2_3_4m5_6_7

DRAM

.. 8

AMB

ADDR / CMD/ CLK DQ/DQS
/ / o L Q/DQ

|
\p/

MEMORY CONTROLLER

BAKER BOTTS

EX1077 at 9

Q. So when the host computer wants to send
a read or write command to an FBDIMM, that read
or write command and the associated address

information is sent as packetized serial signals;
el

correct?
A. Yes, that's correct.
Q. And similarly, when the host computer

wants to send data to an FBDIMM that data is sent

as packetized serial signals; correct?

A. Yes, that's correct.

0. And then in the fourth line of
paragraph 31 of your declarations, you explain
that the AMB on the FBDIMM receives the data
address and control information that was sent by
the host computer using packetized serial
gignals; and the AMB decodes that information and
generates the data address and control signals
needed by the DDR2 SDRAM memory devices; correct?

A. Yes, that's correct. That's what it

says.

EX1075 (Mangione-Smith) at 156:4-:23; see also id. at 219:2-:11 ("signals”)

'054: Paper 26 (Reply) at 8-9
'918: Paper 25 (Reply) at 7-8
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The AMB Buffer in an FBDIMM (like Harris) receives data,
address, and control signals from the host

1.1 Advanced Memory Buffer Overview

I'he Advanced Memory Buffer (AMB) reference design complies with the FB5-DIMM Architecture and Protocol
Specification . It supports DDR2 SDRAM main memory. The Advanced Memory Buffer allows buffering of memory
traffic to support large memory capacities. All memory control for the DRAM resides in the host, including memory
request initiation, timing, refresh, scrubbing, sparing, configuration access, and power management. The Advanced
Memory Butfer interface is responsible for handling FBD channel and memory requests to and from the local DIMM
and for forwarding requests to other DIMMs on the FBD channel.

* Acts as DRAM memory bufter for all read, write, and configuration accesses addressed to the DIMM.

Signal ‘ Type Description

Channel Interface

PN[13:0] O |Northbound Output Data: High speed serial signal. Read path from AMB
toward host on primary side of the DIMM connector.

ﬁ[lS:O] O |Northbound Output Data Complement

SNJ13:0] I |Northbound Input Data: High speed serial signal. Read path from the previous
AMB toward this AMB on secondary side of the DIMM connector.

SN[13:0] I  |Northbound Input Data Complement

PS[9:0] I |Southbound Input Data: High speed serial signal. Write path from host toward
AMB on primary side of the DIMM comlect&\

DQ[63:0] /O |Data

DQS[17:0] /O |Data Strobe: DDR2 data and check-bit strobe.

DQS[17:0] /O |Data Strobe Complement: DDR2 data and check-bit strobe complements.

AOA-ATSA, O |Address: Used for providing multiplexed row and column address to SDRAM.

A0B-A15B

BAOA-BA2A, O |Bank Active: Used to select the bank within a rank.

BAOB-BAIB

RASA. RASB O |Row Address Strobe: Used with CS. CAS. and WE to specify the SDRAM
command.

CASA, CASB O |Column Address Strobe: Used with CS, RAS, and WE to specify the SDRAM
command.

WEA, WEB O |Write Enable: Used with CS. CAS, and RAS to specify the SDRAM command.

CSO0A-CSI1A. O  |Chip Select: Used with CAS. RAS. and WE to specify the SDRAM command.

CS0B-CS1B These signals are used for selecting one of two SDRAM ranks. CS0 is used to
select the first rank and CS1 is used to select the second rank.

BAKER BOTTS EX1027 at pp. 1, 81-82

/302

Memory
Controller

CLK

Source

308

PNO-gN13
PNO-PN13
PS0-PS9
PS0-PS9

DQO0-DQ63
CB0-CB7

DQS0-DQS17
DQS0-DQS8E
SCL
SDA
SA1-SA2

SA0 — ANV

RESET
SCK/SCK

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

wZ >

EX1028 at p. 13

EX1023 (Harris), Fig. 3

SNO-SN13
SNO-SN13
$50-559
350-559

S0 -> CS (all SDRAMS)
CKEOQ -> CKE (all SDRAMSs)

ODT -> QDT (all SDRAMs)
BAQ-BA2 (all SDRAMs)
A0-A15 (all SDRAMs)
RAS (all SDRAMS)

CAS (all SDRAMS)

WE (all SDRAMS)

CK/CK (all SDRAMs)

'918: Pet. at 22-25; Paper 25 (Reply) at 7-8
'054: Pet. at 22-25; Paper 26 (Reply) at 8-9
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The claims require “signals,” not “dedicated pins”

The claims require “signals” . . ..

. . .. hot “dedicated pins”

['918 claim 1] A memory module comprising: a
printed circuit board (PCB) having an interface
configured to fit into a corresponding slot
connector of a host system, the interface including
a plurality of edge connections configured to
couple power, data, address and control signals
between the memory module and the host system;

['054 claim 1] 1. A memory module comprising: a
printed circuit board (PCB) having an interface
configured to fit into a corresponding slot
connector of a host system, the interface including
a plurality of edge connections configured to
couple power, data, address and control signals
between the memory module and the host system;

BY [NETLIST] ATTORNEY LINDSAY:

Q. Are there any pins that are dedicated to data
signals shown in the table in -- that you just
described?

THE WITNESS: No, | don't believe so.

Q. Are there any dedicated address pins in the
table that you just described?

THE WITNESS: No. There are no dedicated
address signal pins shown in this table.

Q. And are there any dedicated control signal
pins shown in the table?

THE WITNESS: No, there are no dedicated control

signal pins shown in this table.
EX1075 (Mangione-Smith) at 214:24-215:20 (objections omitted)

BAKER BOTTS

'054: Paper 26 (Reply) at 8-9
'918: Paper 25 (Reply) at 7-8

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Netlist's theory would exclude FBDIMMs, contrary to the
preferred embodiment of the ‘918 and ‘054 Patents

‘918 and ‘054 Patents

Other form factors including, but
not limited to, small-outline (SO-DIMM), unbuffered
(UDIMM), registered (RDIMM), fully-buffered (FB-
DIMM), miniDIMM, mini-RDIMM. VLP mini-DIMM,
micro-DIMM, and SRAM DIMM are also compatible with
certain embodiments described herein.

918: EX1001 at 21:46-51
054: EX1001 at 21:46-51

correct and would require highly
persuasive evidentiary support.”

Kaufman v. Microsoft Corp.,
34 F.4th 1360, 1372 (Fed. Cir. 2022)
(emphasis added)

'054: Paper 26 (Reply) at 9-10
'918: Paper 25 (Reply) at 8-9
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OBVIOUS TO USE THREE ('054) OR
FOUR ("918) BUCK CONVERTERS

GROUND 1
(HARRIS + FBDIMM STANDARDS)

BAKERBOTTS



The Institution Decision correctly found that Ground 1
renders obvious the use of four buck converters

Ground 1: Harris with JEDEC’s FBDIMM Standards

918 Mappings

104 "
12v vomee |
. —L/— REGULATOR

Vee / Veerso f Vooseo

RO MODULE |58
VOLTAGE Vi

Vooa / Voot / Voo

Voltage Mapping (A)
1% : Voo / Voba = 1.8V
27 Vec / Vecrsp = 1.5V
37 Voo =1.8V

Voltage Mapping (A)
1: Voo / Vooa = 1.8V
2" Vec / Veerep = 1.5V
3 VppL=1.8V

4th: Vppspo = 3.3V

JESD205

FBDIMM Specification:

DDR2 SDRAM Fully Buffered
DIMM (FBDIMM) Design Specification

March 2007

SOURCE El i
22 : ;
] orn || orau ORAN BUFFER
| 10-1 110-2) o 110-N 12
144

MEM  NEXT
CTRL  DIMM

JESDS82-20

Voltage Mapping (B)
1¢: Voo [/ Vooa = 1.8V
27 Ve = 1.5V

34 Veerso = 1.5V

FBDIMM:
Advanced Memory Buffer (AMB)

Voltage Mapping (C)
1t: Voo I Vooa = 1.8V
27 Ve / Veersp = 1.5V
3d: Vrr=0.9V

Voltage Mapping (B)

1%t: Voo / Vooa / VooL = 1.8V
27d: Vee = 1.5V

3 Vccrsp = 1.5V

4t Vppseo = 3.3V

MARCH 2007

Voltage Mapping (C)

15t: Voo [ Vooa / Voou = 1.8V
2" Vee/ Veersp = 1.5V

3d: Vir=0.9V

4t \Vppseo = 3.3V

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Patent Owner argues that Harris requires at most two or three
buck converters to provide the voltages needed and thus, does
not disclose the four claimed converters. Prelim. Resp. 20-25.
Specifically, Patent Owner contends that Harris discloses a single
converter generating two regulated voltages, so Harris does not
disclose four converters as claimed. Prelim. Resp. 21-22.
Petitioner showed sufficiently that the FBDIMM Standards
mentioned in Harris call for at least four voltages, and that given
Harris's teaching of a converter, it would have been obvious to
one of ordinary skill in the art to use multiple converters,
including well-known buck converters, to generate the four
voltages needed. Pet. 26-31. ...

Patent Owner contends that Petitioner did not make the case that
a person of ordinary skill in the art would have used a third buck
converter, as opposed to a linear regulator, to provide termination
voltage VTT. Prelim. Resp. 29-33. Petitioner explained sufficiently
that "buck converters” were well-known as a highly-efficient way
to step down voltages without generating excess heat or
requiring large cooling devices, providing further motivation to
use buck converters. Pet. 29-30.

'918: ID at 22-24
See also '054: 1D at 20-23 (similar, 3 converters)




Obvious to use buck converters to provide lower, regulated voltages

Switching Power-Supply Basics 5

[0010] Preferably, a high-frequency switching voltage e > 0.
converter capable of gencrating tightly-controlled voltage

levels may be implemented as the on-board VRM 102 for + ‘ )
purposes of the present patent disclosure. For instance, T Ve ’:’”" secion 2 Vo> Voo
multi-phase synchronous Pulse-Width Modulated (PWM) | |

controllers, Low Drop-Out (LDO) controllers, et cetera, that ! —— o-
are capable of accepting unregulated supply voltages in a

broad range may be configured to operate as a local voltage
supply for the memory module 100A.

'll
3
|
H

IYYY >0 +

-

Control
section

AN

s
<

Pt
)

EX1023 (Harris) at [0010]

[Tocme |18V T
Li-lon | Puck @300mA E R N
7200 mAh | | |
3 - BV » Buck-boost F:onvenaf e
{ N um i n a!) H Fig'urel;l -:]’c. 19’Is‘t;ree tlylpsical MOSFET switching-regulator circuits (Maxim Seminar Appli-
54 0 _ cations Book, , P )

EX1024 (Amidi) at Fig. 6

T

I
IL

\

EX1058 at p. 5; see also EX1075 (Mangione-Smith) at 103:21-111:17

'918: Paper 1 (Pet.) at 29-30 and 90-91; Paper 25 (Reply) at 10, 18 and 29-30
'054: Paper 1 (Pet.) at 29-30 and 85-86; Paper 26 (Reply) at 11, 19 and 30-31
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Obvious to use buck converters to provide lower, regulated voltages

Q. All right. Would you agree that buck
converters were known in the art by the time of

the '918 and '054 patents?

A. Yes. For example, I was familiar with

them at least as -- back in the 1996 time frame.

EX1075 (Mangione-Smith) at 104:23-105:2

0. knd you did not provide any analysis on the

> ﬁ;}kkcost of buck converters wversus LDO= that can be used
to generate the needed voltage rail; correct?

ME. CHANDLER: Object to form.

THE WITNESS: Not a specific comparison,
other than to say that both are available at very
low cost today and both would be feasible to provide
SPD power, and that the trend over the years has

been to move all computer power supplies to buck

converters.

Further, “buck converters™ were well-known as a highly-efficient way to
step down voltages without generating excess heat or requiring large cooling

devices. providing a further motivation (beyond Harris’s express disclosure above)

to implement Harris’s voltage regulator using *[buck] converter[s].” EX1003,

9237 EX1059. 5:23-30 (“Switch mode buck converters have become popular due
to two attractive features: first, they are more efficient than traditional low drop
out regulators (LDO) (e.g.. up to 95%) and second, they can provide relatively
high currents with lower power dissipation on chip than an LDO can.”).
EX1058, p.5 (explaining the “high efficiency of switching regulators™): see also,
e.g.. EX1040, pp.1 (“high efficiency™). 23-24 (Figs.22-25); EX1041. pp. 1. 13

(“high efficiency™): EX1048, p.3: EX1062. p.11: EX1064. [0101].

EX2030/EX2060 (Wolfe) at 140:15-24

918: Pet. at 29-30
054: Pet. at 29 (similar)

'918: Paper 1 (Pet.) at 29-30 and 90-91; Paper 25 (Reply) at 10, 18 and 29-30
'054: Paper 1 (Pet.) at 29-30 and 85-86; Paper 26 (Reply) at 11, 19 and 30-31
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Obvious to use buck converters to provide lower, regulated voltages

“[JJust because ‘better alternatives'’
may exist in the prior art ‘does not a combination is the best option,
mean that an inferior combination only that it be a suitable
is inapt for obviousness purposes.” option."
Dome Pat. L.P v. Lee, Intel Corp. v. PACT XPP Schweiz AG,
799 F.3d 1372, 1381 (Fed. Cir. 2015) 61 F4th 1373, 1380-81 (Fed. Cir. 2023)

(reversing Board)

'918: Paper 25 (Reply) at 18 and 29-30
'054: Paper 1 (Pet.) at 29-30 and 85-86; Paper 26 (Reply) at 19 and 30-32
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 42



1. Harris is not limited to one buck converter

Netlist argues Harris is limited to

...but Harris teaches “at least one”...
one buck converter... — —

_ _ _ [0010] In accordance with the teachings of the present patent disclosure, at
Harris expressly discloses using a least one on-board voltage regulator module (VRM) is provided as part of

single converter to provide at least the memory board assembly module 100A.... Preferably, a high-frequency
two of the voltag es in each of switching voltage converter capable of generating tightly-controlled voltage

. , i levels may be implemented as the on-board VRM 102 for purposes of the
Petitioner’s voltage mappings. present patent disclosure. . . .

EX2031, 1175-79. Specifically, What is claimed is: 1. A memory board assembling, comprising: . . . at
Harris discloses “a high-frequency least one voltage regulator module.
switching voltage converter capable
of generating tightly-controlled
voltage levels.” EX1023, FIG. 1A,

... and “a” is interpreted as “one or more”

“[TThis court has repeatedly emphasized that an indefinite article

[0010] ‘a’ or ‘an’ in patent parlance carries the meaning of ‘one or g """""
more’ in open-ended claims containing the transitional phrase|z
Awghfﬁeq“"”" Ve ‘comprising.” ” That “a” or "an” can mean “one or more” is best & " a» 4
:::::tnjwltage » Vdd described'as a rule, rather than merely as a presumption or even 4o+
a convention.

'918: Paper 21 (POR) at 18-19 Baldwin Graphic Sys., Inc. v. Siebert, Inc.,
054: Paper 22 (POR) at 20-21 512 F.3d 1338, 1342-43 (Fed. Cir. 2008)

'918: Paper 25 (Reply) at 10-13
'054: Paper 26 (Reply) at 11-14
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1. Harris is not limited to one buck converter — Figure 1A
shows multiple buck converters

What Netlist calls one converter
(with two outputs)...

...is two converters according to the 918/054 Patent...

Harris expressly discloses using a I E } 1104 | 2. The memory module of
single converter to provide at least ! Dual Buck '-'-’/—'—1 claim 1, wherein the first

' ‘ | and third buck converters
two_ Qf the’ voltages in each of ~- Reg/Cony | | 1105 f tlh u ’ vOI !
Petitioner’s voltage mappings. 1124 1V are rurther conrigurea to
EX2031, 1175-79. Specifically, ' | F K 2g¢:‘:/a;?t:f a dual buck

Harris discloses “a h|g h-fl’equency See also EX1075 (Mangione-Smith) at 117:25-118:16
switching voltage converter capable
of generating tightly-controlled

... and has been construed as two converters (given the two outputs)

7
voltage levels.” EX1023, FIG. 1A, — P
[0010] '918: Paper 21 (POR) at 18-19
'054: Paper 22 (POR) at 20-21 *dual buck converter”
106 (*918 Patent. Claims 2. 17. 28) “a buck converter with two regulated voltage
VOLTAGE [ Vee | 4 ] . STy
REGULATOR | dual-buck conv e:rte1 p
MODULE 108/ (’054 Patent. Claim 15)
102 ._ EX2032, 34; see also id. 18-21;
! L EX1075, 124:22-125:8, 126:9-:18; EX2030, 97:13-98:3

EX1023 (Harris) at Fig. 1A

'918: Paper 25 (Reply) at 10-13
'054: Paper 26 (Reply) at 11-14
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1. Harris is not limited to one buck converter — it was common
for a single chip to have multiple buck converters

DC-DC Converter Specification(DRAFT)

Q. Does page 2 of Exhibit 1048 show two
MPD4SO14S buck converters operating as a dual buck
converter?
" A J_ Dmasdil) J_ V“””J)m,ﬂ A. It does not label that as a dual buck
T — converter. In fact, it doesn't label it as a
" GNDT * buck converter, but it is indeed two buck

Vin

¢ » Vout2 | converters.
17 I _Ii_l- l B
25v | Vout3 Q. With two regulated output voltages?
-|_ T wo [ 37
|GND

5 : I A. Pardon me?
4 Lt VAR1) 44 0. With two regulated output voltages;
ON/OFF2 _
e Control Circuit MA VAR2 . correct ?
9
A. Yes, that's correct.
EX1048 at 2

EX1075 (Mangione-Smith) at 129:13-:24

'918: Paper 25 (Reply) at 10-13
'054: Paper 26 (Reply) at 11-14

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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1. Harris is not limited to one buck converter — it was common

for a single chip to have multiple

Ags another example, Fairchild offered a FANS5026 “Dual-Output PWM
Controller” with two different outputs (each anywhere from 0.9V to 5.5V), such as

2.5V and 1.8V similar to Ground 1A or 1B, or Vppg and Vrr like Ground 1C:

I QOctober 2005
FAIRCHILD
I

SEMICONDOLICTOR®

FAN5026
Dual DDR/Dual-Output PWM Controller

Circuit Description

Overview

The FANS026 is a multi-mode, dual channel PWM con-
troller intended for graphic chipset, SDRAM, DDR DRAM
or other low output voltage power applications in PC's,
VGA Cards and set top boxes. The IC integrates a con-

: . tral circuitry for two synchrenous buck converters. The
App“cat'ons output voltage of each contraller can be set in the range
® DDR Vppg and Vyr voltage generation  of 0.9V to 5.5V by an external resistor divider.

Figure 1. Dual Qutput Regulator

Figure 2. Typical Application

EX1041, pp.1-2, 9: see also id., pp.7-8 (similar).

buck converters

As another example, Texas Instruments offered a TPS51020 “Dual” buck
converter, e.g., for Vppg and Vrr voltages for DDR or DDR2 memory devices

(similar to Ground 1C where “first”=Vppg and “third"= V17):

‘t? TEXAS
INSTRUMENTS
SLUSCE4E - JULY 2003 - REVISED DECEMBER 2003

DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS,
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER

TPS51020

APPLICATIONS

® Notebook Computers System Bus and /O
® DDRIorDDR Il Termination

EX1040, pp.1, 11 (*TPS51020 gives a complete function set required for the DDR

termination supply such as VDDQ/2 tracking V™).

BAKER BOTTS

'918: Pet. at 38-40
'054: Pet. at 38-40

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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1. Harris is not limited to one buck converter — it was common

to use multiple buck converters for multiple outputs

Q. Okay. And but it was well known at the time
of the invention that you can have a single-voltage

converter to generate two different voltage levels;

correct?

MR. CHANDLER: Objection. Form.

THE WITNESS: It was possible under some
circumstances, but certainly not the most common
thing to do. NOFmalIyNEEIyoulnesd tolgenerate
multiple output voltages, you would use multiple

FEegulators, especially in a high-current situation

12VOUT o 0 12VOUT
5VOUT o 16T o 5VOUT
3VOUT o 16T 0 3VOUT
SHDN OUTP
ADP1821
ADM1066
VH PDO1
sVOUT vP1 PDO2
3VOuT VP2 PDO3
3.3VOUT VP3 PDO4
2.5VOUT VP4 PDOS
1.8VOUT VX1 PDO6
SIGNAL VALID
1avouy i PDO7 (- STEM RESET
0.9VOUT VX3 PDO8
POWER ON w, PDO9
RESET L === PDO10
— VX5 DAC1
z ADP1715
E w g g g 3.3V OuT LDO
. ~ g
EX1062, 15; see also EX1075, 134:22-141:23; EX1078, 1 (ADP1821 datasheet)
BAKER BOTTS

EX2030/EX2060 (Wolfe) at 53:16-:25

'918: Paper 25 (Reply) at 10-13
'054: Paper 26 (Reply) at 11-14
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1. Harris is not limited to one buck converter — and space is not

disclosed as a problem

BAKER BOTTS

1004

b

104
{ VOLTAGE 1% Vee
REGULATOR
FROM
0 MODULE_|™ 157
VOLTACE 102

EXTERNAL
SOURCE

DORAM BUFFER

14 -1

MEM  NEXT
CTRL  DIMM

FIG. 14

in Harris or the 918/054 Patents

[0010] In accordance with the teachings of the present
patent disclosure, at least one on-board voltage regulator
module (VRM) is provided as part of the memory board
assembly module 100A for converting an externally sup-
plied voltage level available on external source path 104 into
appropriate local voltage levels that power the first and
second voltage paths, i.e., the V4 and V__ paths 108, 106,

[0013] It is contemplated that local supply voltage con-
version for douhle-rank DIMMSs can be accommodated with
a form factor design of approximately about one square inch
(both sides of the printed circuit board), and at a component
height compatible with applicable Joint Electron Device
Engineering Council (JEDEC) standards.

EX1023 (Harris) at Fig. 1A, [0010], [0013]

Q. Okay. Certainly, the LDO design would take

up less space; correct?
MR. CHANDLER: Objection --
THE WITNESS: Not necessarily.
(Clarification requested by Reporter.)
MR. CHANDLER: Object to form.
BY MS. ZHONG:
Q. Why not?
. It depends on the external components, the
packaging. You have to actually do the analysis.
Both are viable solutions and, again, since buck

converters, especially low current buck converters,

are designed for some very small battery powered
systems like cell phones, or even smaller things,

they often can be extremely small.

EX2030/EX2060 (Wolfe) at 89-1:15

'918: Paper 25 (Reply) at 10-13
'054: Paper 26 (Reply) at 11-14

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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1. Harris is not limited to one buck converter — and chips can
be stacked to save space

Q. And in what circumstances would you

want to use a stacked/dual-die memory device?
A. Sorry. There's a fellow who was making
the noise earlier outside my window.
When you wanted to increase the

capacity of the memory system.

Q. And could you explain that a little
Sll=|1=|= SlH=l= e
=& ||| |
e » (8 A. Sure. The physical space on a DIMM
ol|lal|lallo =1 == (
:) would require a certain amount of space, a
AN ISR TR TR AR A ERL D OIAL.. Il rectangle or, typically, a square -- I guess it's

1 ! rectangular -- for one of these integrated
EX1023 (Harris) at Fig. 3 circuits. If they were stacked, you've now
doubled the amount of memory stored in the same
amount of physical space -- two-dimensional
physical space. It certainly has a little

additional height.

EX1075 (Mangione-Smith) at EX1075, 74:22-75:25, 77:10-:17

'918: Paper 25 (Reply) at 10-13, 19-20
'054: Paper 26 (Reply) at 11-14, 20-21
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2. The Institution Decision correctly found it obvious to use

different buck converters for different voltages (e.g., Vpp vs. V

Voltage Mappings (Grounds 1-3)

A B @
“first: Vop or Vopg= 1.8V Vop, Vbpg, or Voo = 1.8V | Vop, Vbopg, or Vopr = 1.8V
“second”: | Vccor Veersp= 1.5V Vee=1.5V Vecor Veerp= 1.5V
“third”: Vopr=1.8V Veersp=1.5V V=09V
“fourth™: Vopspp=3.3V Vbpspp=3.3V Vopspp=3.3V

'918: Paper 1 (Pet.) at 27
Voltage Mappings (Grounds 1-3)

A B c
“first”: Vop or Vopg= 1.8V Vop or Vppg = 1.8V Vop or Vopg = 1.8V
“second”’: | Vccor Vecrep= 1.5V Vee=1.5V Vecor Veerep= 1.5V
“third”: Voor=1.8V Veersp=1.5V V=09V

BAKER BOTTS

'054: Paper (Pet.) at 27

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Patent Owner further contends that Petitioner
has not made out a case to use two or more

buck converters to provide voltages having the §

same level. Prelim. Resp. 25-29. Petitioner
explained sufficiently, however, that the FEBDIMM
Standards identify Vpp, Vppq and Vpp, as well as
Vee and Vepgp as separate voltages of the same
level with separate pins that can be turned on
and off independently of one another. Pet. 30-
31. Petitioner contends this provides
independence for the power supplies with
improved stability and flexibility for power
management. /d. at 31. Petitioner also relies on
voltage mapping C (Pet. 27) which has different
voltage levels for the four voltages used, so
Patent Owner’s argument, even if correct, would
not negate Petitioner’'s showing with respect to
this voltage mapping.

‘918: ID at 23
See also '054: 1D at 20-23
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2. JEDEC teaches multiple converters for Vp, Vpp, and Vppq,
even though they are all 1.8V, to permit independent control

2.3.1 Power-up and initialization sequence
The following sequence 1s required for POWER UP and Initialization.

a) Apply power and attempt to maintain CKE below 0.2*VDDQ and ODT ! at a low state (all other inputs may be |} converter” for all three
undefined.) The power voltage ramp time must be no greater than 20mS: and dunng the ramp. Voltages
VDD=VDDL>VDDQ and VDD-VDDQ<0.3 volts.

- [VDD, VDDL and VDDQ are dniven from a single power converter output, AND

First option: “single power

- VTT is limited to 0.95 V max, AND Second option: multiple
- Vref tracks VDDQ/2. converters to permit
% independent control

- Apply VDD without any slope reversal before or at the same time as VDDL.
- Apply VDDL without any slope reversal before or at the same time as VDDQ.
- Apply VDDQ without any slope reversal before or at the same time as VI T & Vref.

at least one of these two sets of conditions must be met. EX1026 at 9 (DDR2); see also EX1046 at 15 (same for DDR3)

NOTE VDDL and VSSDL are power and ground for the DLL. It 15 recommended that they be 1solated on the
device from VDD, VDDQ. V5SS, and VS5Q. EX1026 at 3

Q When would you use multiple regulators to generate multiple 1.8 volts output?

A. It would be an ordinary design decision. One might do it when they want to sequence the power, one
might want to do it when they turn the power on and off independently, or one may do it simply because
it's more cost effective to use multiple small regulators than one large regulator. It's a design choice.

EX2030/EX2060 (Wolfe) at 39:2-:10 '918: Paper 1 (Pet.) at 30-31; Paper 25 (Reply) at 13-15
'054: Paper 1 (Pet.) at 29-30; Paper 26 (Reply) at 14-16
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2. There are known advantages to using multiple buck

converters, even if they all output 1.8V

Netlist argues that using a single converter (as shown in blue above) was
more common. POR 21-27. but the Petition explained the motivation for multiple
converters (e.g.. red above). including because the JEDEC standards treat those
voltages separately. thus permitting power-on sequencing: providing independent
control: improving efficiency: and saving power. Pet. 30-31: EX2030, 39:2-:10.
44:25-46:10: EX1075, 134:22-136:2, 194:23-195:7: EX1062, 13-15
(“sequence”/“sequencing™); EX2012. 73 (“sequencing”). The example Netlist

provides with a “single power source” is nof for an FBDIMM like Harris. POR 23

(citing EX2006. 4 (“SODIMM™)); EX1075. 102:17-103:9 (SODIMM is

unbuffered as shown in EX2045 and EX2046. 4.20.11-23).

Power Sequencing Violations

DDR memories must be powered up in a specific manner. Any
violation of the power up sequencing will result in undefined
operations. Also, power down sequencing serves as a power
saving tool when the DDR device needs to be shut down
without all other devices connected to the same power supply.
Violating these sequences will present poor power saving resulis.

EX2012, 73

918: Paper 25 (Reply) at 14
054: Paper 26 (Reply) at 15

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Many devices share standard voltage levels (such as 3.3 V),
while others may require device-specific voltages. In addition, a
particular standard voltage level may have to be independently
furnished in numerous places. For example, separate analog- and
digital supplies, such as 3.3 Vanaroc and 3.3 Vpigrrar, may be
required. Generating the same voltage numerous times may be
necessary to improve efficiency (e.g., memory rails running at
hundreds of amperes) or to meet sequencing requirements (3.3 Vy
and 3.3 Vg needed by separate devices at different times). All of
these factors contribute to the proliferation of voltage sources.

EX1062, 13

'918: Paper 1 (Pet.) at 30-31; Paper 25 (Reply) at 13-15
'054: Paper 1 (Pet.) at 29-30; Paper 26 (Reply) at 14-16
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3. The Institution Decision correctly found that Harris teaches
generating all FBDIMM voltages on the module, including V;

TV B L Harris's Figure 1A shows that the voltages V. and
o M [7 _ V4 are generated on the module. On this record,
et I L we agree with Petitioner that it would logically
rroe| o o) POSESSS 7o) B BT follow to generate V;; on the module using the
— | same voltage regulator module 102 as used to
' o generate voltages V. and V4. See Pet. 15-19. In
S (R - addition, “when there are a finite number of
Voltage Mappings (Grounds 1-3) identified, predictable solutions, a person of
A B c ordinary skill has good reason to pursue the known
“first™: | Voo or Voog=1.8V | Von, Voo, or Voo = 18V f Vo, Vove or Voo = 1.8V options within his or her technical grasp.” KSR, 550
“second”: | Ve or Veermn= 1.5 Vel 5V Vecor Voerso=1.5 U.S. at 421. Here, there are only two options —
“third VonmL Y Veer=13Y -5V generate the voltage V; on the module, as
Sourth™: | VooV Voo Y VooV Petitioner indicates, or obtain the voltage V;; from
Voltage Mappings (Grounds 1-3) interface pins. Petitioner’s choice of the former of
A B C the two options does not negate its showing of
“first: Voo or Vopo= 1.8V Voo or Vopg = 1.8V Voo or Vopg = 1.8V obviousness.
“second’: | Vecor Vecesp= 1.5V Vee=1.5V Vecor Veerpn = 1.5V '918: ID at 24
“third™ Vopr=1.8V Veerso=1.5V f-0.0v '054: 1D at 23
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3. Harris teaches generating all FBDIMM voltages on the module,

which would include V;
;100}\

AMB Output to SDRAM Load
Variation #2

AMB Output

104
( 0’ VOLTAGE 1% Ve
; REGULATOR
EATERIAL Al 1087
VOLTAGE 102 vad
SOURCE
[ [ B
DRAM DRAN L DRAM BUFFER
1101~ 110 ©T T T =N 12 Vit
y VCC
nA s ¥
NEM  NEXT BREPD
CTRL  DIMM
FIG. 14 Voo
[0012] By \%y of example, a standard FBD module VRer
requires 28 Vi, pins (for DRAM devices) and 8 V__ pins (for
buffer and Jogic) and associated Ground returns, resulting in Vss

voltaggfindependent FBD design incorporating the embodi-

All address/command/control/clock——ar Vi

x=

ps

Terminators
AMB

SPD, AMB

D0-D17, AMB

:
:

1
-

D0-D17

D0-D17,SPD,
AMB

mentAf FIG. 1A is capable of replacing these power supply
intefface pins with as few as six +12V pins (from an external
voflage source), with local conversion to V,, (to DRAM)
d V__ (to buffer/logic) being added.

EX1023 at [0012], Fig. 1A

. So‘you think that when Harris is referring to the
pins, it includes both what the FB-DIMM
specification calls the and pins?

EX102%t 15, 68

.......

TL3

‘

DDR2 SDRAM Fully Buffered DIMM Design Specification

Pin Nam

—

A. | think so because he says there's 28 of them . ..
and the specification has _and

EX2030/EX2060 (Wolfe) at 103:24-104:6

BAKER BOTTS

Voo

— W&
:

EX1028 at 11

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Pin Description

DRAM Power and AMB DRAM I/O Power (1.8 Volt)
DRAM Address/Command/Clock Termination Power (Vpp/2)

Architecture

Count

24
4

'918: Paper 1 (Pet.) at 17-18; Paper 25 (Reply) at 15-17
'054: Paper 1 (Pet.) at 17-18; Paper 26 (Reply) at 16-19
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3. Dual buck converters for V;; were common (to track V)

Q. Any reason for not doing it locally?

Q. Okay. Any reason for not generating - locally on the DIMM board?
A. | think if you read Harris and the FB-DIMM standard together, it's clear that it would be preferable to do it locally.

A. It would depend on particular circumstances. Because it has to track VDD in the standard, I think it would be preferable to do it Iocally:

EX2030/EX2060 (Wolfe) at 72:22-73:7 (objection omitted); see also id. 196:3-197:7

" TPS51020

b TeExAS
INSTRUMENTS
SLUS5648 - JULY 2003 - REVISED DECEMBER 2003

DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS,
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER

APPLICATIONS

® Notebook Computers System Bus and I/O
® DDR I or DDR Il Termination

DUAL MODE AND DDR MODE

TPS51020 provides one-chip solution for system power supply, such as for5V, 3.3 V or 1.8 V, and a dual
switcher DDR power supply. By simply selecting DDR signal and some external configuration change following
the instructions below, TPS51020 gives a complete function set required for the DDR termination supply such
as VDDQJ/2 tracking VT source/sink capability and VT reference output.

EX1040 at 1, 11

BAKER BOTTS

I October 2005
FAIRCHILD
|

SEMICONDUCTOR”

FAN5026
Dual DDR/Dual-Output PWM Controller

m Complete DDR Memory power solution
— VTT Tracks VDDQ/2
— VDDQ/2 Buffered Reference Output

B Supports DDR-Il and HSTL

Applications

m DDR Vppq and V1 voltage generation
m Desktop computer
B Graphics cards

The FANS026 is a multi-mode, dual channel PWM con-
troller intended for graphic chipset, SDRAM, DDR DRAM
or other low output voltage power applications in PC's,
VGA Cards and set top boxes. The |IC integrates a con-
trol circuitry for two synchronous buck converters: The
output voltage of each controller can be set in the range
of 0.9V to 5.5V by an external resistor divider.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1041at 1,9

'918: Paper 1 (Pet.) at 17-18, 39; Paper 25 (Reply) at 15-17
'054: Paper 1 (Pet.) at 17-18, 39; Paper 26 (Reply) at 16-19
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3. Dual buck converters for V. were common (to track Vppq) — and
much more efficient than an LDO for converting 12V to 0.9V

Q. And what were some of the trade-offs that were known at the
time between using a buck converter and an LDO linear regulator?

A. Well, in general, a buck converter might achieve what's referred

to as higher efficiency, which is to say, all of these voltage
regulators, voltage converters that we're talking about have some
amount of electrical power that goes in, and a smaller amount of
electrical power that's made available on the output. There's always
entropy.- There's always loss.

So in general, the -- it's understood that something like a switch
regulator will have better efficiency than LDOs generally. . . .

Q. Is there a way to calculate the rough efficiency of an LDO
regulator if you know what the input voltage is and the output
voltage is?

A. If you know what the input voltage and current is, and the
output voltage and current, you can calculate the efficiency.

Q So...if theinputis 10 volts and one amp, and the output is 1
volt and one amp, what would be the rough efficiency?

A. Well, I'm generally reluctant to do even simple math on the spot,
but | believe that would be a 10 percent efficiency.

Q. And what was the efficiency of buck

convertors at the time of the invention?

A. It varies from situation to situation. But

typically, in the 80 toc 98 percent range.

0. And you did not provide any analysis on the
cost of buck converters wversus LDOs that can be used
to generate the needed voltage rail; correct?

ME. CHANDLER: Object to form.

THE WITNESS: Not a specific comparison,
other than to =say that both are available at very
low cost today and both would be feasible to provide
SPD power, and that the trend over the years has

been to move all computer power supplies to buck

converters.

BAKER BOTTS

EX1075 (Mangione-Smith) at 112:12-114:8

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2030/EX2060 (Wolfe) at 57:17-20, 140:15-24

'918: Paper 1 (Pet.) at 17-18; Paper 25 (Reply) at 15-17
'054: Paper (Pet.) at 17-18; Paper 26 (Reply) at 16-19 56



3. Netlist’'s proposal to produce V,; off the module would defeat
Harris's claimed benefit (technology-independent voltage distribution)

[0012] By way of example, a standard FBD module
requires 28 V,, pins (for DRAM devices) and 8 V__ pins (for
bufter and logic) and associated Ground returns, resulting in
a total of 72 pins that provide a power supply interface for
up to two x4 DRAM ranks (36 devices) and bufler logic. A
voltage-independent FBD design incorporating the embodi-
ment of FIG. 1A is capable of replacing these power supply
interface pins with as few as six +12V pins (from an external
voltage source), with local conversion to V,, (to DRAM)
and V__ (to buffer/logic) being added. Alternatively, using
additional power supply pins would provide the capability to
support even more devices. For instance, with 12 supply
pins (at +12V'), the embodiment of FIG. 1A can provide
enough power to supply 4 ranks (i.e., 72 devices). Likewise,
a memory assembly of 8 ranks (144 devices) may be

powered with 24 pins at +12V.

EX1023 (Harris) at [0012], [0019]-[0020]

BAKER BOTTS

[0019] Based on the foregoing Detailed Description, it
should be appreciated that an implementation of the embodi-
ments described herein thus provides a technology-indepen-
dent voltage distribution scheme for memory devices
wherein system board power supply and associated voltage
plane(s) are eliminated. Accordingly, power supply design’s
complexity as well as the cost of memory-specific power
distribution are reduced. Cost savings may include, for
example, elimination of system-board-specific power supply

or regulator output, associated bypass capacitor arrange-
ments, heavy etch or power planes. Also, under the tech-
nology-independent voltage distribution scheme disclosed
herein, cost of memory power regulation scales with popu-
lated memory devices, rather than being pre-provisioned for
maximum memory capacity as is typically the case in
existing systems. Additionally, one or more of the following
advantages may be realized in an exemplary voltage distri-
bution embodiment: provision of tighter, lower inductance
regulation which decreases voltage variability and increases
timing margins; reduction in the pin count on DIMM con-
nector to system board or memory riser card (whereby a
smaller connector or wider pin spacing may be accommo-
dated); improved signal integrity due to reduced crosstalk on
the same size connector; and reservation of extra pins for
implementing additional standard or proprietary functions.

[0020] Because voltage-independent embodiments dis-
closed herein can provide upgradeability and extensibility
without changing system board power distribution, transi-
tioning to newer DRAM technologies (e.g., at lower oper-
ating voltages) is more cost-effective as well as simpler to
implement. Further, the embodiments are amenable to dual
+12V power supply rail implementations so that industry-
standard form factors can be advantageously accommo-

dated.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

\ 4

DDR1: 2.5V
DDR2: 1.8V
DDR3: 1.5V

See EX1023 (Harris) at [0002], [0009]

'918: Paper 1 (Pet.) at 17-19; Paper 25 (Reply) at 5, 15-17

'054: Paper (Pet.) at 17-19; Paper 26 (Reply) at 6, 16-19
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4. The Institution Decision correctly found that ‘918 Ground 1
renders obvious the use of a fourth converter for Vypp

Voltage Mappings (Grounds 1-3)

A B C
“first”: Vpp or Vppg= 1.8V Von, Vopg, or Vopr= 1.8V | Vo, Vbpg, or Vopr= 1.8V
“second’: | Vccor Veersp= 1.5V Vee=1.5V Vecor Veergp= 1.5V
“third”: Vopr=1.8V Veersp=1.5V Vi1=0.9V
“fourth”: Vopsep=3.3V Vopsep=3.3V Viopspp=3.3V

BAKER BOTTS

‘918: Pet. at 27

Patent Owner argues that Harris requires at most two or three
buck converters to provide the voltages needed and thus, does
not disclose the four claimed converters. Prelim. Resp. 20-25.
Specifically, Patent Owner contends that Harris discloses a single
converter generating two regulated voltages, so Harris does not
disclose four converters as claimed. Prelim. Resp. 21-22.
Petitioner showed sufficiently that the FBDIMM Standards
mentioned in Harris call for at least four voltages, and that given
Harris's teaching of a converter, it would have been obvious to
one of ordinary skill in the art to use multiple converters,
including well-known buck converters, to generate the four
voltages needed. Pet. 26-31. ...

Patent Owner contends that Petitioner did not make the case that
a person of ordinary skill in the art would have used a third buck
converter, as opposed to a linear regulator, to provide termination
voltage VTT. Prelim. Resp. 29-33. Petitioner explained sufficiently
that "buck converters” were well-known as a highly-efficient way
to step down voltages without generating excess heat or
requiring large cooling devices, providing further motivation to
use buck converters. Pet. 29-30.

'918: 1D at 22-24
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4. Netlist does not argue that the claims require the fourth
converter (e.g., for Vpspp) to be a buck converter

BAKER BOTTS

1. A memory module comprising:

a printed circuit board (BCB) having an interface configured to fit not a
corresponding slot connector of a host system, the interface including a plurality of edge
connections configured to couple power, data, address and control signals between the
memory module and the host system;

a first buck converter configured to provide a first regulated voltage
having a first voltage amplitude;

a second buck converter configured to provide a second regulated
voltage having a second voltage amplitude;

a third buck converter configured to provide a third regulated voltage
having a third voltage amplitude;

a converter circuit configured to provide a fourth regulated voltage
having a fourth voltage amplitude; and

a plurality of components coupled to the PCB, each component of the
plurality of components coupled to one or more regulated voltages of the first, second, third
and fourth regulated voltages, the plurality of components comprising:

a plurality of synchronous dynamic random access memory (SDRAM) devices
coupled to the first regulated voltage, and

[1] at least one circuit coupled between a first portion of the plurality of
edge connections and the plurality of SDRAM devices,

[2] the at least one circuit operable to (i) receive a first plurality of address
and control signals via the first portion of the plurality of edge connections, and (ii) output a
second plurality of address and control signals to the plurality of SDRAM devices,

[3] the at least one circuit coupled to both the second regulated voltage and
the fourth regulated voltage,

[4] wherein a first one of the second and fourth voltage amplitudes is less
than a second one of the second and fourth voltage amplitudes.

'918: Paper 1 (Pet.) at 16-18, 26-31 & n.2; Paper 21 (POR) 30 n.5; Paper 25 (Reply) at 18
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4. Using a buck converter for V,pp Was obvious given the higher
efficiency compared to an LDO for converting 12V to 3.3V

Further. “buck converters” were well-known as a highly-efficient way to
step down voltages without generating excess heat or requiring large cooling
devices, providing a further motivation (beyond Harris’s express disclosure above)

to implement Harris’s voltage regulator using *“[buck] converter[s].” EX1003,

9237: EX1059. 5:23-30 (“Swifch mode buck converters have become popular due
to two attractive features: first, they are more efficient than traditional low drop
out regulators (LDO) (e.g., up to 95%) and second, they can provide relatively
high currents with lower power dissipation on chip than an LDO can.”).
EX1058. p.5 (explaining the “high efficiency of switching regulators™): see also,
e.g.. EX1040. pp.1 (“high efficiency™). 23-24 (Figs.22-25): EX1041. pp. 1. 13

“high efficiency™); EX1048. p.3: EX1062. p.11: EX1064, q[0101].
£ y P P

Q. Is there a way to calculate the rough efficiency of an LDO
regulator if you know what the input voltage is and the output
voltage is?

A. If you know what the input voltage and current is, and the
output voltage and current, you can calculate the efficiency.

Q So...if the inputis 10 volts and one amp, and the output is 1
volt and one amp, what would be the rough efficiency?

A. Well, I'm generally reluctant to do even simple math on the spot,
but | believe that would be a 10 percent efficiency.

EX1075 (Mangione-Smith) at 113:20-114:8

918: Pet. at 29-30

BAKER BOTTS

Q And an LDO is selected over a buck converter, especially when
the current is low; correct?

A. It can be either way, right. So, you know, a cell phone in sleep
mode uses very, very low currents and yet would typically use a
buck -- a buck converter because of the efficiency. It's a host of
things that are taken into consideration, and there are many
situations where either one is suitable, but there are different costs,
there are different size constraints, there are different efficiency
levels, and one makes -- uses one's engineering judgment to decide
between two common alternatives.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2030/EX2060 (Wolfe) at 78:18-79:7 (objection omitted);
see also id. 76:4-:19, 79:24-80:11, 82:7-85:10, 88:4-:20, 89:1-:21, 138:14-:21, 140:15-:24

Paper 1 (Pet.) at 16-18, 29-30; Paper 25 (Reply) at 17-18
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4. Netlist's proposal to produce Vypp off the module would defeat
Harris's claimed benefit (technology-independent voltage distribution)

BAKER BOTTS

[0012] By way of example, a standard FBD module
requires 28 V,, pins (for DRAM devices) and 8 V__ pins (for
bufter and logic) and associated Ground returns, resulting in
a total of 72 pins that provide a power supply interface for
up to two x4 DRAM ranks (36 devices) and buffer logic. A
voltage-independent FBD design incorporating the embodi-

ment of FIG. 1A is capable of replacing these power supply
nterface pins with as few as six +12V pins (from an external
voltage source), with local conversion to V, (to DRAM)
and V__ (to buffer/logic) being added. Alternatively. using
additional power supply pins would provide the capability to
support even more devices. For instance, with 12 supply
pins (at +12V), the embodiment of FIG. 1A can provide
enough power to supply 4 ranks (i.e., 72 devices). Likewise,
a memory assembly of 8 ranks (144 devices) may be

powered with 24 pins at +12V.

EX1023 (Harris) at [0012], [0019]-[0020]

[0019] Based on the foregoing Detailed Description, it
should be appreciated that an implementation of the embodi-
ments described herein thus provides a technology-indepen-
dent voltage distribution scheme for memory devices
wherein system board power supply and associated voltage
plane(s) are eliminated. Accordingly, power supply design’s
complexity as well as the cost of memory-specific power
distribution are reduced. Cost savings may include, for
example, elimination of system-board-specific power supply
or regulator output, associated bypass capacitor arrange-
ments, heavy etch or power planes. Also, under the tech-
nology-independent voltage distribution scheme disclosed
herein, cost of memory power regulation scales with popu-
lated memory devices, rather than being pre-provisioned for
maximum memory capacity as is typically the case in
existing systems. Additionally, one or more of the following
advantages may be realized in an exemplary voltage distri-
bution embodiment: provision of tighter, lower inductance
regulation which decreases voltage variability and increases
timing margins; reduction in the pin count on DIMM con-
nector to system board or memory riser card (whereby a
smaller connector or wider pin spacing may be accommo-
dated); improved signal integrity due to reduced crosstalk on
the same size connector; and reservation of extra pins for
implementing additional standard or proprietary functions.

[0020] Because voltage-independent embodiments dis-
closed herein can provide upgradeability and extensibility
without changing system board power distribution, transi-
tioning to newer DRAM technologies (e.g., at lower oper-
ating voltages) is more cost-effective as well as simpler to
implement. Further, the embodiments are amenable to dual
+12V power supply rail implementations so that industry-
standard form factors can be advantageously accommo-
dated.

'918: Paper 1 (Pet.) at 16-18; Paper 25 (Reply) at 5, 18
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4. Netlist's proposal to produce Vyypp off the module would also
defeat Ground 2’s claimed benefit (battery backup)

Ground 2: Ground 1 and Battery Backup of Amidi

1004
12V ;

04 T
12 V | : VT T Terminators
./ / — Power | VOLTAGE f .- Vee Vee/ %}CFBD / Vooseo Vee T F——AuB
FROM | [*| management - RECULATOR ” T SEENAE
EXTERNAL i block : MODULE_ | 408 Vooa / Voot / Voo DDSPD +(SPD.
VOLTAGE | | 4102 Voo T D0-D17, AMB
SOURCE | ] Vi i - s Ll
i ! I, hd Vss l T | D0-D17,SPD,
i ', |ORAM] | ORAM DRAM BUFFER AMB
E - Bﬂttﬂnf E Clao=1 H'D'EH T T 0N _I—; ng All address/command/control/clock———ar— V1
I - : EX1028 at 15
ne-= =115
MEM  NEXT
CTRL  DiMM

FIG. 14

'918: Paper 1 (Pet.) at 16-18, 52-56; Paper 25 (Reply) at 18; EX1003, 11284-86, 436-37, 442, 474
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OBVIOUS TO COMBINE AMIDI'S
BATTERY BACKUP WITH HARRIS

GROUND 2
(HARRIS + FBDIMM STANDARDS + AMIDI)

BAKERBOTTS



The Institution Decision correctly found a motivation to
combine Amidi’s battery backup with Harris for Ground 2

Ground 2: Ground 1 and Battery Backup of Amidi

100A

}

12V
04 T I
12V / | Sower i T 06 - Vee / VICCFBD / Vopsep
FROM | [>| management =~ RECUATOR v
EXTERNAL | block | L MOUE |08
VOUAGE ! , R, o Vooa [ Voou[ Voo
i H Vr Vdd
SOURCE ! Logs ALl ——
| o s T 7
. | Za L
: || o) o ov BUFFER
| L[ Battery , >| 1011~ 110-2 10N 112
i | iy
1A H-1s
MEM  NEXT
CTRL  DIMM

BAKER BOTTS

FIG. 14

Patent Owner argues that Harris provides
alternate voltage sources to power a
memory module in the event of a power
interruption, so Harris already provides a
solution for the alleged problem that
Amidi addresses. Prelim. Resp. 35-39.
Harris does not appear to describe,
however, switching to an alternate voltage
source in response to power loss, nor does
it explicitly mention a battery as an
alternate voltage source, whereas Amidi
does. Ex. 1024, code (57). Thus, Patent
Owner’s argument does not undermine
Petitioner’'s motivation to combine the
references.

‘918: ID at 35-37
See also '054: ID at 30-33
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Amidi provides battery backup power on the module, which is not
disclosed by Harris

az» United States Patent (10) Patent No.:  US 7,724,604 B2
Amidi et al. (45) Date of Patent: May 25, 2010
(54) CLOCK AND POWER FAULT DETECTION 5 495,435 Clock‘ and power fal:llt detection for a memory module may
FOR MEMORY MODULES 5708961 |be provided in a variety of ways. For example, one may
7.139.937 |provide a system with a controller which detects voltage
(75)  Inventors: Mike H.Amidi. Lake Forest, CA (US); ?.}’231298 levels and clock signals, a state machine for operating a
Satyadev Kolli, Milpitas, CA (US) 200 Jiﬂféiii me}-morg' in baclkgp nl:;odli, and a battery ielncli supporting cir-
(73) " — e - : cuitry for supplying backup power. Similarly, one may pro-
Thus, it may beuseful to provide an option for keeping daia vide a process which operates to detect voltage and clock

in volatile memory even when a surrounding system loses H .. . .=
power. Moreover, it may also be useful to keep data in volatile signals, initiale backup operations, mainfain memory
memory when a surrounding system suffers some form of an | [(through refresh, for example), and detect a recovery status.
error which causes a clock to malfunction even though power | |Providing such a system or process within a memory module
is still supplied. Iikewise, it may be useful to provide volatile | |can be very helpful, as it avoids the need for system circuitry
memory which has non-volatile characteristics in short- or | |in a computer system or similar device which can maintain a
medium-term time periods. memory module from outside the module. Moreover, such a
system or process may be tuned to the specific memory mod-
EX1024 at 1:28-35 ule, instead of requiring overhead to deal with many different
types of memory modules, for example.

EX1024 at 2:11-26

'918: Paper 1 (Pet.) at 52-56; Paper 25 (Reply) at 18-20
'054: Paper 1 (Pet.) at 41-45; Paper 26 (Reply) at 19-21
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Netlist admits battery backup was a known option — thus obvious

May 2005....... 1st BBvault shipped (battery-backed cache module). In
production w/ 3 generation.

. A “[J]ust because ‘better alternatives’
m ist in the prior art ¢ n
) BBvaUIt ay existi t'e prior a t dqes .ot
= mean that an inferior combination
is inapt for obviousness purposes.’

EX2035 at 39

Dome Pat. L.P v. Lee,

Q. So the side connection on the BBvault memory is for battery backup, 799 F.3d 1372, 1381 (Fed. Cir. 2015)

while the edge connections along the bottom of the memory module are
for power from the host system; correct?

A. Yes. The side connections are -- go to the battery backup and are used ™
when the power coming in from the host system along the edge '
connectors is not used.

Q. And this was known by 2005; correct?

A. Yes. '918: Paper 1 (Pet.) at 52-56; Paper 25 (Reply) at 7, 18-20
EX1075 (Mangione-Smith) at 166:3-:12 '054: Paper 1 (Pet.) at 41-45; Paper 26 (Reply) at 7-8, 19-21
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Space for battery backup on one side of the module does not
prevent the combination of Ground 2

22 Q. And as shown on the bottom of pages 4
23 and 5 of Exhibit 1026, DDR2 SDRAM memory devices
a 24 could alsoc be stacked/dual-die x4 or X8 memor
May 2005. ... ... 15t BBvault shipped (battery-backed cache module). In 2o | asvices: is trat Cm;ct? !
production w/ 3rd generation. 1 A. At the bottom on page 4 it says 11:05:36
2 "Figure 4--stacked/dual-die DDREZ SDRAM x4," and 11:05:39
I 3 then on page 5 it says xB. 11:05:50
4 Q. Are you done or -- 11:05:59
5 h. Yes, I am. 11:06:01
[ Q. What is stacked/dual-dies? 11:06:03
7 A. Typically, that mesans that the dies are 11:06:08
v~ 8 stacked on top of each other physically. 11:06:12
9 Q. And in what circumstances would you 11:06:16
10 want to use a stacked/dual-die memory device? 11:06:18
BBvau It 11 A. Sorry. There's a fellow who was making 11:06:25
= 1z the noise earlier outside my window. 11:06:28
13 When you wanted to increase the 11:06:33
14 capacity of the memory system. 11:06:36
5 EX2035 at 39; 15 Q. And could you explain that a little 11:06:41
i EX1075, 165:10-167:7 16 | more. 11:06:42
Logic multiplexer armay —P—mﬂ 17 A. Sure. The physical space on a DIMM 11:06:44
49 Complex supervisory 18 would require a certain amount of spacs, a 11:06:48
ofAG;y)s plrzgir:;\:i:e ) 440 Bmerycr‘;;:? -~ 19 rectangle or, typically, a sguare -- I guess it's 11:06:53
Prog i circuitry 20 rectangular -- for one of these integrated 11:06:58
Amf&‘;‘:’ms. 490 \ 21 circuits. If they were stacked, you've now 11:07:03
430 DIGITAL blocks, Battery status : R

— smsmb::;d || report ciruiry 22 doubled the am{l:nunt of memory storr?\c'l 1nkthe same __EI:DQ
g;u::: Input/Output pins B 23 amount of physical space -- two-dimensional 11:07:12
24 physical space. It certainly has a little 11:07:15
EX1024 (Am—ldl) at Flg 4 25 additional height. 11:07:17

FLIPHHHHHHHHHWWHHHFI"H{ il IHHHHHHH\ EXT075 (Mangione Smith) a 7422-75.25

- '918: Paper 1 (Pet.) at 52-56; Paper 25 (Reply) at 18-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '054: Paper 1 (Pet) at 41-45; Paper 26 (Reply) at 19-21 67



OVER-VOLTAGE PROTECTION
(1918 CLAIMS 5-7,9-13, 16-22, 24-27)
(‘054 CLAIMS 6-7, 9-12, 17)

GROUND 2 & 3
(HARRIS + FBDIMM STANDARDS + AMIDI + HAJECK)

BAKERBOTTS



The Institution Decision correctly found a “trigger” signal for
over-voltage protection obvious in light of Grounds 2-3

&Nﬂtional Semiconductor

Claims 5-7, 9-13, 16-22 and 24-27 recite, or depend R
LMC6953 from a claim that recites, that the voltage monitor
PCI Local Bus Power Supervisor circuit generates the trigger signal in response to the
, . input voltage being greater than a predetermined
DC Electrical Characteristics =
i e e e e e v~ ||| threshold voltage. Ex. 1001, 38:61-67, 40.7-13, 41:22-
Symboal Parameter Conditions Min Typ Max Units 27’ 42:21 _26. Claims 5_7, 9_1 3' 16' 17’ 20_22, and 24
Vs Vpp Over-Vollage Threshold {Note 4) 5.45 58 5.75 v . . . . .
Ves | Voo Undor Volago Trvosho ote 4 s2s | 41 | ass | require generation of a trigger signal, and we determine
e — P v I R that Petitioner sufficiently shows for institution that
these claims would have been obvious over the
EX1063, pp.1-2; see also EX1061, p.15 (Analog Device circuit for “undervoltage” combination of Harris. the FBDIMM Standards. and
and “overvoltage™ detection): EX1062, p.15 (same); EX1065, Abstract, Y[0014, Amidi.
18-19], Figs.1, 5 (simuilar).
‘918: ID at 38
'918: Pet. at 63 See also '054: ID at 35 (similar)

'‘054: Pet. at 54 (similar)
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Over-voltage protection is needed to avoid damage and data loss

) Other types of power signal
anomalies, such as power surges and spikes, can additionally

e

cause permanent damage to the circuiiry of the storage

subsyslem.

Absolute Maximum Ratings

Absolute maximum ratings are the values beyond which the device may be damaged or have its useful life impaired.

Functional operation under these conditions is not implied.

EX1038 (Hajeck) at 1:28-:31

Parameter Min. Typ. Max. Units

VCC Supply Voltage 6.5 V

VIN 18 \Y
Recommended Operating Conditions

Parameter Conditions Min. Typ. Max. Units

Supply Voltage VCC 4.75 5 5.25 Vv

Supply Voltage VIN 16 Vv

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1041 at 4

'918: Paper 1 (Pet.) at 12-13, 60-66, 75-77; Paper 25 (Reply) at 20-22
‘054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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Both over- and under-voltage protection was obvious, and common

PROGRAMMING THE SUPPLY FAULT DETECTORS

. , The ADM1066 has up to 10 supply fault detectors (SFDs) on its
&Nﬂtzonal Semiconductor

10 input channels. These highly programmable reset generators

enable the supervision of up to 10 supply voltages. The supplies
can be as low as 0.573 V and as high as 14.4 V. The inputs can

LMCBQ 53 se con;”l%ured to detect an un;lerrol;age fault (tllle i1’11:1zuttll v?lLage
= rops below a preprogrammed value), an overvoltage fault (the
PCI Local Bus Power Supervisor ' e 8

input voltage rises above a preprogrammed value), or an out-of-
window fault (undervoltage or overvoltage). The thresholds can

DC Electrical Characteristics ! a be programmed to an 8-bit resolution in registers provided in
5.'5'???‘??3?2&?;El'id;i' ;;:fr;:n;;rr;;:frf T‘?a:rxa;t]e;‘@jr:grrr:;nreo © 1o 70°C. @ES Fruup = 4.7 k1 and G the ADM1066. This translates to a voltage resolution that is
Symbal Parameter Conditions Min Typ Max Units dependent on the range selected.
Vs Vpp Over-Vollage Threshold (Mote 4) 5.45 5.8 5.75 v EX1061 at 15
Vis Vpp Under-Voltage Threshold {Note 4) 4.25 4.4 4,55 v
VHi.s 3.3V Over-\Voltage Threshold {Note 5) 3.8 395 4.1 v 6
Vias 3.3Y Under-Voltage Threshald {Mote 5) 2.5 2.65 2.8 v Compare the reference voltage withan .. .o,
o operating voltage.

EX1063, pp.1-2; see also EX1061, p.15 (Analog Device circuit for “undervoltage”

- Is the operating _
< voltage above an upper threshold or
below a lower threshold? .~

and “overvoltage™ detection); EX1062, p.15 (same). EX1065, Abstract, JY[0014,

No

18-19], Figs.1, 5 (similar).

'918: Pet. at 63
‘054: Pet. at 54 (similar)

Generate an alarm signal. e 540

EX1065, Fig. 5

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22
'054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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Both over- and under-voltage protection was obvious, and common

Harris

[0013] It is contemplated that local supply voltage con-
version for double-rank DIMMs can be accommodated with
a form factor design of approximately about one square inch
(both sides of the printed circuit board), and at a component
height compatible with applicable Joint Electron Device
Engineering Council (JEDEC) standards. Further, since the
+12V power supply is not used directly by DRAM devices
or buffer/logic components of the memory assembly, a wide
tolerance (e.g., around +/-15%) can be accommodated,
allowing low cost power distribution for system boards
(such as, e.g., motherboards, cell boards, et cetera) wherein
design requirements for bypass/hold-up capacitors may be
relaxed or minimized. By way of an additional variation in
implementation, the form factor associated with the memory
assembly module 100A may be suitably modified (e.g.,
removing the board’s connector keyway) so as to ensure that
a memory assembly module embodying the teachings of the
present disclosure is not interchangeable with the standard
DIMM, thereby preventing any accidental damage.

EX1023 (Harris) at [0013]

+

Amidi

A system, method and apparatus is provided foraclock and
power fault detection for a memory module. The specific
embodiments described in this document represent examples
or embodiments of the present invention. and are illustrative
in nature rather than restrictive.

Clock and power fault detection for a memory module may
be provided i a variety of ways, For example, one may
provide a system with a controller which detects voliage
levels and clock signals, a state machine for operating a
memory in backup mode, and a battery and supporting cir-
cuitry for supplying backup power, Similarly, cne may pro-
vide a process which operates to deteet voltage and clock
signals, initiate backup operations. maintain memory
{through refresh, for example), and detect a recovery status,

EX1024 (Amidi) at 2:6-19

+

The voltage detection circuit 48 is responsible for detect-
ing anomalies in the power signal V,,; supplied by the host
on line 36, and for driving the ready/busy signal to the
“busy” state when such anomalies are detected. A conven-
tional voltage detection circuit may be used. The voltage
detection circuit 48 may be designed to generate a “busy”
signal whenever V,, falls below a certain level, such as 2.6
or 2.7 volts. The voltage detection circuit may also be
designed to generate a busy signal when the voltage exceeds
a certain level, and/or when other types of anomalies are
detected. To inhibit rapid transitions between the “ready”
and “busy” slales, the vollage detection circuit may be
designed to provide a degree of hysteresis, and/or to hold its
output for a particular time period after a state transition.

EX1038 (Hajeck) at 3:30-40

“Where a prior art patent discloses a range of values, showing a claimed value falls
within that range meets a party’s burden of establishing the narrower claim would have
been obvious where 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); see also, e.g., Iron Grip Barbell Co. v. USA
Sports, Inc., 392 F.3d 1317, 1320-23 (Fed. Cir. 2004) (claim to three grips obvious in light of prior art teaching one, two,

and four grips)

BAKER BOTTS

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22

'054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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Amidi in Ground 2 specifically discloses a trigger (“Result”)
signal for power disruptions

605

System Supply R

VREF

BAKER BOTTS

B75

-

T ) 2 1420
In the case of power or clock— loss,
% do not nitife clock and power fault Yes 1
etection metl mode
% \-/’/-.‘ 6 70 No No
D: 1425 v
l End 1430 1435
655 CLK collapse is 3.3V supply
| detected? is <3.0v?
Voltage i Yes
supervisory 1422 A
No ) Go into clock and power fault detection
biDd( Memory in self-refresh state method state

1440
(Selt-refresh + voltage switchover)

An (AND) type function of all input must be satisfied.

Exit clock and power fault detection method mode |~ 1490
(exit self-refresh and switch over to system power)

FIG. 14
EX1024 (Amidi) at Figs. 6, 14, 4:44-52, 5:25-43, 8:23-29, 9:8-12

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22
'‘054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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Hajeck in Ground 3 specifically discloses a trigger (“busy”)

signal for over-voltage protection

) Other types of power signal
anomalies, such as power surges and spikes, can additionally
cause permanent damage to the circuitry of the storage
subsystem.

The storage subsystem in the preferred embodiment also
includes a voltage detection circuit that monitors the power
signal from the host system to detect anomalies. The voltage
detection circuit responds to detection of a power signal

anogaly by asserting a busy signal to block the host system
performing write operations to the storage subsystem.

stantially ensures that backup power provided by the
arge pump (and by the batterv and/or capacitive array, if
1 the controller to complete all
likelihood that data will be lost

The voltage detection circuit 48 1s responsible for detect-
ing anomalies in the power signal Vi, supplied by the host
on line 36, and for drving the ready/busy signal to the
“busy” state when such anomalies are detected. A conven-
tional voltage detection circuit may be used. The voltage
detection circuit 48 may be designed lo generate a “busy”
signal whenever V,,, falls below a certain level, such as 2.6
or 2.7 volts. The voltage detection circuit may also be
designed to generate a busy signal when the voltage exceeds
a certain level, and/or when other types of anomalies are
detected. To inhibit rapid transitions between the “ready™
and “busy” slales, the voltage detection circuit may be
designed to provide a degree of hysteresis, and/or to hold its
output for a particular time period after a state transition.

Jo
7 r————f———— ___a-—_f—ﬁ—__j
I 45 N-VOLATILE MEMORY SUBSYSTEM |
: VOLTAGE ‘-
| DETECTION |
| CIRCUIT 50 !
HOST | READY B;;Y w - :
SYSTEM
IE % __(,A_ " ( ( |
v

o gmw e o frw EEPROM :
361 (52 CONTROLLER MEMORY |
| @mx() (E.G. FLASH) |
I OPTIONAL |
‘ BATTERY OR 1

| CAPACITIVE
| ARRAY :
| L |
| g4 |
—AR/DATAZCNTRL |

|

o i

BAKER BOTTS

EX1038 (Hajeck) at Fig. 1

DEMONSTRATIVE EXHIBIT - NOT EVIDENC

EX1038 (Hajeck) at 1:28-:31, 1:62-2:7, 3:30-40 & Fig. 1

level, such as 2.6 or 2.7 volts,
the voltage exceeds a certain level;

A. Yes, I see that.

drops too low or spikes too high?

A. Yes.

Q. And the power anomalies that Hajeck's
voltage detection circuit 48 can detect include
both when the voltage V-in falls below a certain L

and also when

correct?

Q. It says -- it would be fair to say that
it was known at the time that detection circuits

could detect both of those cases when the voltage

EX1075 (Mangione-Smith) at 196:16-197:1

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22
054: Paper 1 (Pet) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23 74




Hajeck in Ground 3 specifically discloses a trigger (“busy”)

By asserting the busy signal, the voltage detection circuit
substantially ensures that backup power provided by the
charge pump {and by the battery and/or capacitive arrayl if

provided) will be sufficient for the controller to complete all
outstanding operations. The likelihood that data will be lost
as the result of the power signal anomaly is therefore
significantly reduced.

EX1038 (Hajeck) at 2:1-7 & Fig. 1

BAKER BOTTS

g0
g2 o ———————— e — VA
| 48 NON-VOLATILE MEMORY SUBSYSTEM |
| VOLTAGE i
DETECTION
} CIRCUIT
I
| READY/BUSY [
HOST
SYSTEM 38| 45 (40 (42 l
| o v R/8
o | nCHARSE oot 58— EEPROM |
F61 (52 CONTROLLER MEMORY |
| <::E§IE:2)(E.G. FLASH) |
| CPTIONAL
| BATTERY OR |
P | CLPACITIVE |
I ARRAY :
I L |
I S |
< ——ADDR/DATAZCRTRL :
] ]
0. So in the overvoltage situation, how does

the charge pump operate differently?

A. The charge pump gets the power signal from
the host, so if the power signal from the host is
cut off because an anomaly was detected and reported

to the host through ready-busy, then the charge pump

Q. So in Hajeck's case, before and after the

detection of an input undervoltage or overvoltage,

» there is no switching of the power supplies; is that

right?
A, Did you say before or after?
0. Baefore and after, yes.
n. Well, after there is an indication that

there's a shutdown, so that would certainly indicate

to me that everything is being shut down, the entire
computer.

Also, Hajeck contemplates that some of the
anomalies may be a loss of power, in which case the
power supplies are maintained for a minimum period,
but then they're shut down.

Q. Okay. But during that peried it's -- the
power is supplied by the charge pump as before
detection of the anomaly; is that right?

There is

A. Well, there are two embodiments.

one where it is supplied by the charge pump and

there is another one in whichja battery takes over

begins to shut down.

EX2030/EX2060 (Wolfe) at 251:10-16

to provide additional time for shutdown

EX2030/EX2060 (Wolfe) at 230:17-232:6;
see also id. at 226:16-:2, 251:16-254:2

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22
'‘054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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WRITE OPERATIONS
(1918 CLAIMS 11-12, 18-19, 25-26)

GROUNDS 2-3
(HARRIS + FBDIMM STANDARDS + AMIDI + HAJECK)

BAKERBOTTS



Grounds 2-3 use the battery-powered “logic” in Amidi to switch to

S3 sleep mode in the event of a power disruption

04 77T H
12v/ . Power U rvome ] % Ve  Vee/ Vecren [ Vooseo Furthermore. Amidi’s battery backup mode is similar to the S3 power-saving
FROM | management - RECULTOR A
%(JEFA%A% | block i ]:ZDBLE 108/  Vooa / Voo / Voo mode of Harris’s FBDIMM memory module discussed above (pp.45-46).
SOURCE ! ' ﬂ L - . . . . L
: Logic | B l l [ [l providing another motivation to combine Ground 1 with Amidi. Both modes put
I 3,
i b7 Jorw] fon DR BUFFER : . :
! (A g V15| e FE15) e FT/RY 112 the SDRAMs in a self-refresh state to preserve data while conserving power.
I H r
1 i
wH B Compare pp.45-46. with EX1024, Fig.11, 2:16-19 (“Similarly, one may provide a
ggﬁ Em process which operates to ... maintain memory (through refresh. for example)™).
FIG. 14
1410 Thus. a POSITA would have been motivated to use the teachings of S3 mode in
1400
; Ground 1 when implementing Amidi’s backup power supply and logic
1420 functionality. EX1003, 7173. Indeed. the S3 mode was described in the FBDIMM
B ot it hocean power Tk Yes
detection method mode i . . . .
e Standards for the very purpose of saving power in all types of computers, including
CLK callapse BV servers and workstations. EX1027. p.39 (“very lower power state™): EX1028, p.9
v 1450 : (“FB-DIMMs are intended for use as main memory when installed in systems such
No Memory in self-refresh state Go nto mmﬁ:ﬁﬁﬁ?‘ pretection L1440
— Selt-refresh + voltage switchover) .
as servers and workstations.™).

'918: Paper 1 (Pet.) at 54

An (AND) type function of all input must be satisfied.
Extt clock and r fault detection method mode |~ 1490
(exit self-refresh and switch over to system power)

| FIG. 14

'918: Paper 1 (Pet.) at 12-13, 52-56, 60-66, 75-77; Paper 25 (Reply) at 20-23
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S3 sleep mode writes to non-volatile memory to avoid data loss

3.7.3 S3 Recovery Configuration Registers 4.1.3 S3 current Specification
The following CSRs should be stored in non-volatile memory before entering S3 mode and restored before normal
DRAM transactions begin.
« DRC
. MTR S3 is an ACPI mode in which the DIMMs are put into a very lower power state. with the DRAMSs in self
refresh mode. This AMB S3 current specification is required for the sizing of the power supply used for the
* DSREFTC $3 mode.
« DAREFTC , o
In this mode is defined as:
* S3RESTORE[15:0] DRAM:s in self refresh.
« SPDPAR][15:0] - SPD Personality Bytes AMB maintaining the DRAMSs in self refresh by driving the CKE signals low.
REFCLK not toggling.
NOTE: Refer to "Advanced Configuration and Power Interface Specification Version 2.0¢" as published by VDD = VDDmax (1.9V).
www.acpi.info for S3 mode definition. vVCC =0V
VIT =0V
EX1027 at 25
533 MHz 667 MHz 800 MHz
Symbol Conditions gggp?l; Nominal (rgll?rxrent Nominal (l\'qu?rxrent Nominal (héql??rent Units
Idd_S3 S3 current VDD 75 75 75 mA
VDD = 1.9V 1
VCG = DV (1.8v)
VTT =0V

Across process variations

Across the operating TCASE temperature
range.

DIMM types: Raw Card A,B,C,D,E, H,
J, and future raw card type as adopted by
FB-DIMM.

Note that the total DIMM current will include the AMB IDD_S3 value as well as the self refresh current of all
of the DRAMs on the DIMM.

EX1027 at 39; see also id. at 21

Paper 1 (Pet.) at 12-13, 60-66, 75-77; Paper 25 (Reply) at 20-23
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Grounds 2-3 include over-voltage protection (with S3 sleep mode)
to avoid damage and data loss (as discussed in prior section)

) Other types of power signal
anomalies, such as power surges and spikes, can additionally
cause permanent damage to the circuitry of the storage

subsyslem.

EX1038 (Hajeck) at 1:28-:31

Absolute Maximum Ratings

Absolute maximum ratings are the values beyond which the device may be damaged or have its useful life impaired.
Functional operation under these conditions is not implied.

Parameter Min. Typ. Max. Units
VCC Supply Voltage 6.5 V
VIN 18 Y

Recommended Operating Conditions

Parameter Conditions Min. Typ. Max. Units
Supply Voltage VCC 4.75 5 5.25 Vv
Supply Voltage VIN 16 \" EX1041 at 4

'918: Paper 1 (Pet.) at 12-13, 60-66, 68-69, 75-77; Paper 25 (Reply) at 20-23
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NON-VOLATILE MEMORY
(1918 CLAIMS 10-11, 15, 22)

GROUNDS 1-2
(HARRIS + FBDIMM STANDARDS + AMIDI)

BAKERBOTTS



The Institution Decision correctly found that Grounds 1-2 teach
“non-volatile memory” in either the AMB Buffer or SPD

f302

Memory
Controller

Smﬁ
/N

310 >
SMBus
(o] [

CLK
Source

308~

EX1023 (Harris) Fig. 3

BAKER BOTTS

Petitioner contends that the combination of Harris and the FBDIMM Standards discloses claim
15. Pet. 47-50. Specifically, Petitioner contends logic in Harris's buffer includes an integrated |
circuit, as does its serial presence detect (SPD), including non-volatile memory. Pet. 47 (citing
Ex. 1027, 25; Ex. 1003 11 435-437, 468-476). Petitioner further contends the logic element ¥
includes discrete elements such as resistors and capacitors to terminate voltages for Harris's
buffer. Id. Petitioner asserts that the S3 sleep mode of the FBDIMM Standards requires S3 \
Recovery Configuration Registers. Id. According to Petitioner, an FBDIMM like Harris's memory
module will store configuration information in non-volatile memory before entering into S3
sleep mode. Id. (citing Ex. 1027, 25, 95, 96, 141). Petitioner further contends that a person of
ordinary skill in the art would have understood that the “non-volatile memory” can be
implemented in the SPD device separate from the integrated circuit implements the AMB
(Advanced Memory Buffer) where the SPD is used to store configuration information in the
non-volatile memory. Id. at 48-49 (citing Ex. 1023 1 19; Ex. 1027, 117; Ex. 1028, 13; Ex. 1066,
26:64-27:4; Ex. 1067, p.1-1; Ex. 1003 1 436). Petitioner further contends a person of ordinary
skill in the art would have understood that the logic element includes discrete electrical
elements such as resistors and capacitors, as taught by the FBDIMM Standards. Id. at 49-50
(citing Ex. 1003 1475; Ex. 1023 19, Fig. 1A; Ex. 1028, 13, 42-45). . ..

....Based on our review and consideration of the current record, we determine that Petitioner
has adequately shown that the combination of Harris with the FBDIMM Standards renders
claim 15 obvious for purposes of institution.

'918: ID at 32-33

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '918: Paper 1 (Pet.) at 47-50, 67-68, 72; Paper 25 (Reply) at 23




Grounds 1-2 teach “non-volatile memory” in either the AMB Buffer or SPD

7. Non-volatile memory for claims 10-11, 15, 22 (POR 43)

The Petition explained that the “non-volatile memory™ for the “logic™ can

either be in Harris’s Buffer (e.g.. an AMB) or in an SPD connected to that Buffer.

Pet. 47-50. 67-68. 72: EX2030. 285:3-286:17. Netlist argues it cannot be in an

SPD—-contrary to the Board’s finding. ID 31-33—because the SPD is a “different

Memory
Controll . r . :
e component[]” from the AMB. POR 43. But Netlist’s argument 1s contrary to the
310 [oRew] - | | | _
WBus) specification. which provides that the “logic™ can be “one or more integrated
316 [
ﬁ circuits.” EX1001. 23:1-18. meaning the “logic™ could comprise an SPD (with
CIK A
Source = . ,
vy M3y non-volatile memory) connected to an AMB. Pet. 47-49. Netlist also argues that

EX1023 (Harris) Fig. 3

standard AMBs did not include non-volatile memory. ignoring the obviousness of

such a design. particularly in combination with Amidi. EX1003. 9f434-36.

'918: Paper 25 (Reply) at 23
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"PRE-REGULATED INPUT VOLTAGE"
(1918 CLAIMS 16-22 & 30)

GROUND 2
(HARRIS + FBDIMM STANDARDS + AMIDI)
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The Institution Decision construed the claim such that Harris's
“requlated” 12V input is a “pre-regulated input voltage”

100A

;

104 106 . . . B
[, | o) e For purposes of this decision, we interpret “pre-
FROM MODULE 7 " i
EXTERNAL = 18 regulated voltage” to mean that the voltage is
VOLTAGE 102 vdd .
SOURCE | | I regulated before conversion to a stepped up or
DRAM DRAM DRAM BUFFER down level. See Ex. 1001, code (57), 28153-58, Flg 16
110-1 110-2 o 110-N
= (1110, 1112). Patent Owner further argues that
3 B Amidi does not disclose a “pre-regulated voltage”
o N but offers no interpretation for the term. Prelim.
FIG. 14 Resp. 39-40. We invite development of the record
at trial to explain the meaning of “pre-regulated
[0014] It should be readily recognized that the voltage.” In any case, we find Petitioner’s showing of
external voltage sources may comprise any combination of ) ! . o
known or heretofore unknown voltage supplies, either regu- obviousness with respect to these claims sufficient
lated or unregulated, and even including variable voltages. for institution.

'918: ID at 38 (emphasis added)
See also '054: 1D at 39 (similar)

'918: Paper 1 (Pet.) at 73-75; Paper 25 (Reply) at 20
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The District Court adopted a broad construction of “pre-
regulated input voltage” (consistent with the Institution Decision)

Samsung contends the claims require the “pre-regulated voltage” to be regulated by
the memory module rather than the host system to which it connects. .. .Notably, the
disputed term is a small part of the "buck converter” limitations and gives context to
what the buck converters do — that is, receive an input voltage and produce an output
voltage. And although the claims characterize the input voltage into the buck
converters as “pre-regulated” and the output voltages as “regulated,” they impose no
further limitations on the buck converters or, for that matter, the memory module.
Although the written description discloses such structure (e.g., first and second power
elements 1130, 1140), the claims do not require it. Instead, they only require what the
buck converters receive, not what the other elements of the memory module
provides. Accordingly, the Court rejects Samsung’s proposed construction. The term
will otherwise be given its plain and ordinary meaning.

EX2032 (Claim Construction Order) at 21-22

'918: Paper 1 (Pet. ) at 73-75; Paper 25 (Reply) at 20
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It is undisputed Ground 2 teaches a “pre-regulated input voltage”

? Netlist’s expert admitted that it was common at the time for the host system to
provide a regulated “*12V power supply.” EX2031. 965; EX1075, 180:14-183:3;

EX2038, 8, 13. Netlist argues that Harris is limited to receiving an unregulated

12V supply. POR 6-7. when in fact Harris teaches that the input voltage can be

“regulated or unregulated,” EX1023 [0014]. Indeed. both experts agree that
Harris’s disclosure of a 12V supply with “wide tolerance (e.g.. around +/-15%).”
id. [0013]. means that the voltage is regulated to stay within those limits. EX1003.
487 EX1075, 179:21-180:6, 183:7-184:11; EX2030, 65:23-66:6, 273:7-112,

274:17-275:3.

3 The District Court construed “pre-regulated input voltage™ to have its plain
and ordinary meaning. EX2032, 21-22, 34, similar to the Board, ID 37-38. and
rejected Samsung’s argument that the voltage must be pre-regulated on the
memory module, EX2030, 268:18-270:5. Netlist’s expert does not dispute the
District Court’s construction. EX1075. 142:10-144:18. Both experts agree that the
12V input to Harris can be pre-regulated under that construction. See supra p.5.

note 2.

'918: Paper 25 (Reply) at 5 n.2, 20 & n.3
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CONTROLLER
(054 CLAIMS 5, 7-8, 23-24)

GROUND 2
(HARRIS + FBDIMM STANDARDS + AMIDI)
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Grounds 2-3 use the battery-powered “logic” in Amidi as the “controller” to
switch to S3 sleep mode in the event of a power disruption

1004

;

s | B I B 1

12V
04 7T T T T B
12v K / | Power H Vo 106 e Ve /V;CFBD / Vobspp
FROM | management + REGULATOR ¥
EXTERNAL | block i L MOOUE [ Tog7 Vooa / Voms 1V
VOLTAGE : : ]ﬂ "Vd:)DQ/ oot / Voo
! Vmr
S D C-
! o, v
! T | R ORAM DRAM BUFFER
i
1

|->1_12

_______________

In the case of power or clock— loss,

1A e

MEM  NEXT
CTRL  DIMM

; 1400

FIG. 14

An (AND) type function of all input must be satisfied.
Extt clock and r fault detection method mode |~ 1490
(exit self-refresh and switch over to system power)

l

BAKER BOTTS

do not initiate clock and power fault Yes
detection method mode
CLK collapse is 3.3V supply
detected? is <3.0Vv7
L 1450
N Go into clock and power fault detection
(-] Memory in self-refresh state method state L1440

FIG. 14

Petitioner contends that the logic for controlling the S3 |
sleep mode (Pet. 43-44) corresponds to the claimed &
“controller” that is coupled to the voltage monitor
circuit. Pet. 50-51. Petitioner contends that S3
configuration information is stored in non-volatile
memory before entering the S3 sleep mode in response
to the trigger signal, satisfying the “wherein” clause of
claim 4. Id. at 51 (citing Ex. 1003 11 322-340). . ..
Petitioner shows sufficiently that claim 5 would have
been obvious over the combination of Harris, the
FBDIMM Standards, and Amidi.

'‘054: 1D at 35

'054: Pet. 43-44, 50-52; Paper 26 (Reply) at 23-24
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Grounds 2-3 use the battery-powered “logic” in Amidi as the “controller” to
switch to S3 sleep mode in the event of a power disruption

1004

;

12V
104 ommmmmmmmms -
12V I i
K I Power U Vo F,ms Vee Vee / V;CFBD / Vobsep
FROM | management - RECULTOR ¥
EXTERNAL : block 1 MODULE 105]
VOUTAGE | P i o Vova / Voo Voo
SOURCE ! o Vﬂl Vad -
, e [z T ] ™7
| I Z» y
: I 1 DRAM DRAM DRAM BUFFER
! : "o 0= 0 0 7 T 10N 112
1
| ! r
1A e
MEM  NEXT
CTRL  DIMM
FIG. 14
1410
; 1400
1420
In the case of power or clock— loss,
do not initiate clock and power fault Yes
detection method mode
CLK collapse is 3.3V supply
detected? is <3.0V7
L 1450
No Go into clock and power fault detection
Memory in self-refresh state method state L1440
_— Self-refresh + voltage switchover)
An (AND) type function of all input must be satisfied.
Exit clock and r fault detection method mode [~ 1490
(exit self-refresh and switch over to system power)
J FIG. 14
BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

6. Controller for claims 5, 7-8, 23-24 (POR 46-47)

Netlist misleadingly argues that Grounds 1-3 lack the “confroller” to cause
the S3 sleep mode. because conventionally this mode 1s mitiated by the system
controller. which is outside of the memory module. POR 46-47. But this

argument ignores the combination of FBDIMM 's S3 mode in Harris with Amidi’s

teaching of backup power management and logic functionality on the memory
module to “maintain memory (through refresh. for example).” Pet. 43-44. 50-52;
ID 35. 36: EX1024. 2:16-:19. Fig.11: EX1003. §9175-77. In case of a power
failure. Amidi’s logic disconnects the system memory controller from the module.

EX1003.99329-30. so a POSITA “would have been motivated to use the S3 mode

of buffer 112 [on Harris’s module] when implementing the backup power supply
and logic functionality as disclosed in Amidi. because S3 mode performs the

function of refreshing the memory (e.g.. self refresh). just like in Amidi.” id. 1330.

'‘054: Paper 26 (Reply) at 23-24

'054: Pet. 43-44, 50-52; Paper 26 (Reply) at 23-24 89




GROUNDS 4-5 (SPIERS) O 3
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SUMMARY OF COMBINATIONS
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Ground 4: Spiers + Amidi

. 190 144 Spi
- 7 X iers
=/ | = - Teaches memory module that transfers data
# e
4> \/ \_/ — f .
] ; rom to In event
=k A o
ity : . = =l of power disruption using backup power from
NE L o capacitors
WRITE-BACK 5o T i —— . . .
elj w ﬁ \H MH Humq EFE - Very similar to the disclosure of the ‘918 and ‘054
14 i
v k i Patents
Ex. 1025, Figs. 3 & 5 172
’52 144 [m— === == ———— == |
e m e — | 918 Mappings :
BACKUP DEVICE j 054 Mappings | ||\Veltage Mapping (A) for DDR3 I
156 || Voltage Mapping (A) for DDR3 I 1% : Voo/Vooa to DRAM = 1.5V
INTERFACE POWER I 1st s Voo/Vopa to DRAM/FPGA =1.5V I Z"d Vccrrca to FPGA Core = 1.8V I
Veerranf Veco ] Voo/V SUPPLY 20 Vecrrea to FPGA Core = 1.8V I 1]|3: Virto Terminate DRAM Bus = 0.75V I
. e —— 1| 34 (i) vir to DRAM Bus = 0.75V | [4%: Vecto NV Memory / Veco to FPGA /0 = 3.3V |
—Am Id I 160 \| PROCESSOR Vee | (i) Vee to NV Memory = 3.3V |
. - I (i) Veco to FPGA I/0 =3.3V | Voltage Mapping (B) for DDR2 |
- Directed at prOVIdlng k / \ ) \ ) I 1] 1% Voo/Vooa to DRAM = 1.8V I
VOLATILE NON- T—— 188 I |2 Veereoa to FPGA Core = 1.8V
battery backup for a || Newory || voLATLE N erosm 1 |2 Vi o Terminate DRAM Bus = 0v !
d I MEMORY I 1:' - ?Ige/\l al;ptI:g[)RAl\:;FPGA ~1av | : 4t : Ve to NV Memory / Veco to FPGA I/0 = 3.3V |
memory moaquie I 1y [
y - Eé t Voo / VDE}WH | ;’: ‘{if}c:;f: t:JODF:AGI\‘: (I;(:l:e;O?:\;lv | || Voltage Mapping (C) for DDR2 |
i i) Ve _ 1% : Voo/Vooq to DRAM = 1.8V
- Tea C h eS D D R2 S D RA M I': Vit 164 I :::3)\1"“201:':\;:?5:";;(;\': ‘_:éiv : : 2M : Vecrpea :lo FPGA Core = 1.8V |
. : 3¢: Vecto NVM =33V
devices, and DDR3 was FiG.4 L Gvontoomam=1ev |} e veo torrGAlo - 239 :
Sy S U — e e o o o o o o o o = =

also known by 2007

'918: Paper 1 (Pet.) at 79-82; Paper 25 (Reply) at 24
‘054: Paper 1 (Pet.) at 72-77; Paper 26 (Reply) at 24
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Ground 4: Spiers + Amidi

“Where a prior art patent discloses a range of values, showing a
claimed value falls within that range meets a party’s burden of
establishing the narrower claim would have been obvious where
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); see also,
e.g., Iron Grip Barbell Co. v. USA Sports, Inc., 392 F.3d 1317, 1320-23 (Fed. Cir. 2004)
(claim to three grips obvious in light of prior art teaching one, two, and four grips)

152
I 144
BACKUP DEVICE 7 054 Mappings
156 —-/I Voltage Mapping (A) for DDR3
INTERFACE POWER 1% Voo/Vooq to DRAM/EPGA = 1.5V
Veerraa [ [Veeo / Voo Viooa SUPELY | 2™: Vecreea to FPGA Core = 1.8V
I} 3+ : (i) V1T to DRAM Bus = 0.75V

160 \| PROCESSOR Vee I (i) Vcc to NV Memory = 3.3V

k / \ \ : (iii) Vcco to FPGA 1/0 = 3.3V

VOLATILE NON- T 188 2" Vecrrea to FPGA Core = 1.8V
rd . i =
| MEMORY VOLATILE | - 3" : Vrrto Terminate DRAM Bus = 0.9V
MEMORY Voltage Mapping (B) for DDR2 4 : Ve to NV Memory / Veco to FPGA 1/0 = 3.3V
1% : Voo/Vooa to DRAM/FPGA = 1.8V
L [ _t \ I[ 2"¢: Vccreen to FPGA Core = 1.8V -
(3 Voo / VDDWZ] | 3rd: (i) Vrr to DRAM Bus = 0.9V V:’t_"-'age Mapping (C) for DDR2
£ 164 (ii) Vee to NV Memory = 3.3V s Voo/Vooa to DRAM = 1.8V
L Vm Il i) Veco to FPGA 1/0 = 3.3V ; . L’“TG“N:;’;PGA C‘"es‘;\}s"
. iv) VooL to DRAM = 1.8V ¢ Vecto emory = 3.
Ex. 1025, Fig. 4 I (v) Voo 4" Veco to FPGA 1/0 = 3.3V
L= - - - - —-——-——-——-———=——=-
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

918 Mappings

Voltage Mapping (A) for DDR3

1%t : Vop/Vooa to DRAM = 1.5V

2" Vecrrea to FPGA Core = 1.8V

3 : Vi to Terminate DRAM Bus = 0.75V

4th : Vee to NV Memory / Veco to FPGA 1/0 = 3.3V

Voltage Mapping (B) for DDR2
1st: Voo/Vooa to DRAM = 1.8V

'918: Paper 1 (Pet.) at 87

‘054: Paper 1 (Pet.) at 82-83
93



Ground 5: adds Hajeck
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144

BACKUP DEVICE
156

POWER
SUPPLY

INTERFACE
Veereea [ [Veco / Voo/Viooa
¥

160 | PROCESSOR | Vcc

/

VOLATILE NON- 11— 168
— MEMORY VOLATILE
MEMORY
[ | t \
€2 Voo / Voody Voot (porz)
£ N\ 164
1 Vrr
FIG.4
Ex. 1025, Fig. 4

BAKER BOTTS

50
J? e 7 1
I 28 NON-VOLATILE MEMORY SUBSYSTEM |
| VOLTAGE !
DETECTION |
: CIRCUIT !
| READY /BUSY : |
HOST
45 20 22 |
SYSTEM | % i ( 3
| ——{R/8
b X A CHARCE o = m@ EEPROM :
F6 (52 CONTROLLER MEMORY |
| : (}m\')a.c. FLASH) i
| OPTIONAL |
| BATTERY OR i
| CAPACITIVE
| ARRAY I
| L
34 = — - -
i The vollage delection circuit 48 is responsible for detect-
(: ADDR/DATAZCRIRL

Ex. 1038 (Hajeck), Fig. 1 & 3:30-43

Hajeck

ing anomalies in the power signal V,; supplicd by the host
on line 36, and for driving the ready/busy signal to the
“busy” state when such anomalies are detected. A conven-
tional voltage detection circuit may be used. The voltage
detection circuit 48 may be designed to gencrate a “busy”
signal whenever V,,, falls below a certain level, such as 2.6
or 2.7 volts. The voltage detection circuit may also be
designed to generate a busy signal when the voltage exceeds
a cerfain level, and/or when other types of anomalies are
detected. To inhibit rapid transitions between the “ready”
and “busy” slates, the volltage delection circuil may be
designed to provide a degree of hysteresis, and/or to hold its
auiput for a particular time period afier a state transition.

- Teaches voltage detection circuit

- Specifically includes monitoring both
overvoltage and undervoltage conditions

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'918: Paper 1 (Pet.) at 13-14 and 129
‘054: Paper 1 (Pet.) at 12-13 and 125-26
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SPIERS" PCI CARD WITH MEMORY [S
A "MEMORY MODULE"

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



The Institution Decision correctly found that Spiers discloses a
“memory module” (144)

176 210

194 Z18

190

144

o AN N
] / L < ‘ A
(w5 . I ‘ '
140 :4: - 15 e U\:PROCESW:—,I\ |- —
\ STORAGE DEVICE BACKUP I u -
DEVICE 180 e
vmgrs-ﬂecx ~ . '_] $
W (il HHH\HH A #H%Eo

FIG.3

1
( 202
206
186

Ex. 1025, Figs. 3 & 5

BAKER BOTTS

172

FIG.5

Petitioner contends that Spiers discloses the
preamble of claim 1. Pet. 82. Petitioner contends
that Spiers’'s backup device 144 corresponds to the
claimed “memory module.” /d. at 77. Spiers's
backup module 144 has both volatile memory
( ) and non-volatile memory (

). Id. (citing Ex. 1025 11 34, 37, Figs. 3, 5; Ex.
1003 11 643-646). . . .

Based on our review and consideration of the current
record, we determine that Petitioner has adequately
shown that Spiers teaches the preamble for purposes
of institution.

‘918: ID at 45
See also '054: ID at 47-48 (similar)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 96



Neither the Board nor the District Court limited a “memory
module” to a “main memory module”

Neither party argues whether the
preamble limits claim 1. Although we
find that the evidence supports that
the prior art teaches the preamble, we
make no determination at this stage
of the proceeding that the preamble
of claim 1 is limiting.

“a memory module”
(’918 Patent, all claims; "054 Patent, all
claims)

Limiting.

‘054:ID at 18 n.2; '918 ID at 18 n.1

BAKER BOTTS

The Court ORDERS each party not to refer, directly or indirectly, to its own or any other
party’s claim-construction positions in the presence of the jury. Likewise, the Court ORDERS the
parties to refrain from mentioning any part of this opinion, other than the actual positions adopted
by the Court, in the presence of the jury. Neither party may take a position before the jury that

contradicts the Court’s reasoning in this opinion. Any reference to claim construction proceedings

1s limited to informing the jury of the positions adopted by the Court.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'918: Paper 25 (Reply) at 1 and 23-26
'054: Paper 26 (Reply) at 1-2 and 24-28

EX2032 at 35




District Court did not limit a “memory module” to a

“main memory module”

BAKER BOTTS

mvented and intended to encompass by the claim([s].” Catalina Mktg. Int'l, 289 F.3d at 808-09,
the Court finds the preamble limiting. While the claims recite many of the structural requirements
of a “memory module,” the claims arguably read on other modular computer devices, such as a
video card or network controller, despite no evidence the inventors intended to encompass such
devices by the claims. To the contrary, as the Overview section explains, the invention “is cou-
plable to a memory controller of a host system.” "918 Patent at 3:66—67 (emphasis added). not just
the host system as recited in the claims. See also id. at 1:66—67 (“[t]he present disclosure relates
generally to computer memory devices”). Thus, a skilled artisan would understand a “memory
module” 1s distinct from, and has essential structural requirements not necessarily found in, other
modular computer accessories. That includes the structure necessary to connect to a memory con-
troller. See Memory Systems. Cache, DRAM, Disk. Dkt. No. 76-17 at 319 (depicting, in FIG. 7.6,

amemory controller connected to two memory modules). Accordingly, the preambles are limiting.

EX2032 at 28 '918: Paper 25 (Reply) at 1 and 23-26
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '054: Paper 26 (Reply) at 1-2 and 24-28
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“memory module” not limited to “main memory module”

[] Q. Okay. And you said that at the time of the invention, memory modules are
generally understood to be ones designed to connect to the primary memory
controller for the purpose of the holding general purpose code and data in a
computer system.

A. If we were talking about them in a general purpose computer context, | think
that that would be the most common understanding.

Q. Okay. What about in the context of '918? What is that understanding? [...]

[A]: | think the '918 is a little bit broader, that it talks about a memory module as
kind of being a circuit board that connects to a host computer that includes
memory.

I ?
[1Q. Where does it say that: In certain embodiments, a memory module includes a
A. In the abstract. []* printed circuit board (PCB) having an Interlace that couples

it to a host system for provision of power, data, address and

(57) ABSTRACT

EX2030/EX2060 (Wolfe) at 125:5-126:4 control signals. First, second, and third buck converters

receive a pre-regulated input voltage and produce [irst,
socond and third reonlated voltaces A convertetr circiiit

EX1001 at Abstract '918: Paper 25 (Reply) at 1
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '054: paper 26 (Rep|y) at 1-2 99




“memory module” not limited to “main memory module”

BAKER BOTTS

Q. Okay. So like by 2004-2005 time period, if a person of ordinary
skill in the art at one time was talking about memory module, they
are thinking about a printed circuit board that's going to be inserted
into a memory slot rather than a general-purpose bus slot. Does
that sound right? [...]

[Al: | think that would be the most common, but | think they would
be familiar with both.

[1Q. I'm just asking you, when a person of ordinary skill in the art
hear the word “memory module,” what would they understand it to Unrelated

be? / patent and IPR

A. | think they'd look for context. And in the context of the -

, | think that they are looking for something that would go
into a dedicated memory slot. But in another context, they may be
looking for something broader.

EX2056 at 101:9-102:3 (from unrelated IPR about unrelated patent) '918: Paper 25 (Reply) at 1

'054: Paper 26 (Reply) at 1-2
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The PCI card in Spiers satisfies the District Court’s comments on

“memory module”

J

CONTROLLER

132

“Thus, a skilled artisan would understand a

| ‘'memory module’ is distinct from, and has
2| essential structural requirements not necessarily
found in, other modular computer accessories.
That includes the structure necessary to

<

140

>—\, 128

k STORAGE DEVICE

BACKUP
DEVICE

WRITE-BACK
CACHE

Ex. 1025, Figs. 3 & 5

184 |-

180

BAKER BOTTS

connect to a memory controller.”

EX2032 at 28

[Al: Why would this card be memory? Because its purpose is
to hold memories. If you look at the intended use of the PCl
bus in the speg, it says it's used for peripheral controllers,

add-in boards and processor memory systems.

EX2030/EX2060 (Wolfe) at 177:25-179:9

The PCI Local Bus is a high performance 32-bit or 64-bit bus with multiplexed address
and data lines. The bus is intended for use as an interconnect mechanism between highly
integrated peripheral controller components, peripheral add-in boards, and

H ﬁ ] l: prﬂcessurfmemur}' sysiems.
190

EX1031 (PCl Local Bus Specification) at 1

'918: Paper 25 (Reply) at 1 and 23-26

'054: Paper 26 (Reply) at 1-2 and 24-28
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The PCI card in Spiers satisfies the District Court’s comments on

s n
memory mOdule Q. And what is the storage controller in
132 €= Figure 3 of Spiers?
SIhE ’J A. I think the most likely understanding of a
CONTROLLER
person of ordinary skill is that it's an ordinary

< - >,_\J fireroprocessot . EX2030/EX2060 at 213:1-8
128 Q. Is that a memory controller?
1490 . It would incorporate a memory controller to
k STORAGE DEVICE BACKUP J access memory.
DEVICE
WRITE-BACK /’ ~
CACHE Y RN [0034] A disadvantage of using such a cache is that, if the

_’/, , storage device 140 loses power or has another failure that
148 prevents the data from being written to the storage media,
the data in the write-back cache 148 may be lost. Further-
more, because the storage device 140 reported that the write
was complete, the entity writing the data to the storage
device 140 is not aware that the data has been lost, or what
data has been lost. In the embodiment of FIG. 3, the storage
controller 132 stores a copy of the data in the backup device
144 as well as writing the data to the storage device 140. In
this embodiment, if a failure occurs which results in the

Ex. 1025, Figs. 3 & 5

184

180

EX1025 (Spiers) at [0034]
186 '918: Paper 25 (Reply) at 1 and 23-26

'054: Paper 26 (Reply) at 1-2 and 24-28
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The PCI card in Spiers satisfies the District Court’s comments on

“memory module”
132 Q. Okay. So by 2007 or so, a PCl card probably would not be
STHES J regarded in general as a memory module; correct? [...]
[Al: No. Like | said, it's depending on context. If it's a PCI
< R >—\J card that's used to host memory, it would be reasonable to
128 call it a memory module. It's just not the most common kind
140 of memory module.
k STORAGE DEVICE BACKUP J
DEVICE []
WRITE-BACK /’ N .
CACHE ||, N Q. So according to you then, the PCl card would always be a
g memory card, wouldn't it?
A. No. PCI cards that are intended to provide memory are
P 1025 Fgs3as |8 memory modules, and PCl cards that are intended to
ios |8 provide peripheral input/output are I/0 modules.

EX2030/EX2060 at 177:25-179:9

'918: Paper 25 (Reply) at 1 and 23-26

'054: Paper 26 (Reply) at 1-2 and 24-28
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Processor 198 in Spiers is like the AMB in an FBDIMM
(an embodiment of the 918/054 Patent)

|EBDIMIM.
% DRiM E DRiM E DR3AM z DIZM DRgM g DRGAM e DR;M B DF§M %
AMB
ADDR / CMD/ CLK __ | DQ/DQS

¥ A

T e n

EX1077, 9; see also EX1075 (Mangione-Smith), 97:16- 98:18

In certain other embodiments, the
PCB 1020 has a very low profile (VLP) form factor with a
height of 18.3 millimeters. Other form factors including, but
not limited to, small-outline (SO-DIMM), unbuffered

DIMM), miniDIMM, mini-RDIMM, VLP mini-DIMM,
micro-DIMM, and SRAM DIMM are also compatible with
certain embodiments described herein. For example, in other
embodiments, certain non-DIMM form factors are possible
such as, for example, single in-line memory module
(SIMM), multi-media card (MMC), and small computer
system interface (SCSI).

(UDIMM), registered (RDIMM), fully-buffered (FB-

EX1001, 21:47-51

132 . 194 218 190
STORAGE J | —2 / \
CONTROLLER N \ — L
/
/ \ ]
% a\t
4 b 52
BUS ’ 184 \|7/|\ _—
< T\ .|| H— 1
; | = PROCESSOR
, ,
140 , 144 /] .
K Ve 180 2 198 “ L
STORAGE DEVICE BACKUP J
DEVICE / / - DR
/
—_ =gl
e I TR AN,
CACHE T\ 7
i / [ 202 T
148 _ Ex. 1025, Figs. 3 &5 , 206 172 '918: Paper 25 (Reply) at 23-25
86 '054: Paper 26 (Reply) at 1-2 and 24-26
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Processor 198 in Spiers is like the AMB in an FBDIMM
(an embodiment of the 918/054 Patent)

132 190 144
176 210 194 218
STORAGE J / \ / 214 / N \ / \ /
CONTROLLER ’ \ / — L
4 SUERe s o S
// cie N, o sk | wwn pass o
< BUS h}’l 18{; \l,—/l\ ]
/
— 27128 ~ 1
/ o , PROCESSOR
, ,
140 s 144 A i
K ’ 180 198 L |
STORAGE DEVICE BACKUF J
DEVICE / =)
/ 1
| | e —e oo p7 e,
CACHE 7 =
* [ 202 T
148 ’,/ Ex. 1025, Figs. 3 & 5 206 172
186
FIG.3

In the embodimept of
FIG. 5, the volatile memory comprises a numbgr of
SDRAM modules 190. The gon-velatile memory i this
embodiment comprises a nugiber of NAND flash mofules
194. A|FPGA processor 198|that provides PCI interfacing
through a 64-bit PCI bus, 1s connected to the [SDRAM
modules 190 through a 64-bit bus, and 1s connected to the
NAND flash modules 194 through a 32-bit bus. The FPGA

Ex. 1025 (Spiers), Figs. 3, 5, [0037]

'918: 918: Paper 1 (Pet.) at 83-84; Paper 25 (Reply) at 23-25
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '‘054: Paper 1 (Pet.) at 77-78; Paper 26 (Reply) at 1-2 and 24-26
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PCl cards were used as memory modules

Memory

Riser Board
| [FEDmmconnector

Memory

Controller FB-DIMM

Base Board
AMB

PCI Express* or
pin and socket
connector

EX2101, 14

The PCI Local Bus is a high performance 32-bit or 64-bit bus with multiplexed address
and data lines, The bus is intended for use as an interconnect mechanism between highly
integrated peripheral controller components, peripheral add-in boards, and
processor/memory systems.

Q. Okay. So, for example, in Figure 5, you would
probably refer to the SDRAM modules as
memory modules but not necessarily the entire
PCl card; is that right?

[Al: Again, it would depend on context. So I've
heard people refer to a PCl memory card as a
memory module, but in some contexts, you
would not assume that if someone said
memory module that that was a PCl card.

*k*x

[Al: Why would this card be memory? Because
its purpose is to hold memories. If you look at
the intended use of the PCI bus in the speg, it
says it's used for peripheral controllers, add-in
boards and processor memory systems.

EX1031 (PCl Local Bus Specification) at 1

BAKER BOTTS

EX2030/EX2060 (Wolfe) at 177:25-178:22

'918: Paper 25 (Reply) at 25-26
'054: Paper 26 (Reply) at 26-27

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 106




OBVIOUS TO USE THREE ('054) OR
FOUR ("918) REGULATED VOLTAGES

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



The Institution Decision correctly found that Grounds 4-5
render obvious four regulated voltages

Petitioner further contends the person of ordinary skill in the art
would have been familiar with the JEDEC standards for DDR2 and
DDR3 devices, which specify the four or more voltages required for
those memory devices. Id. Pet. 79 (citing Ex. 1026; Ex. 1046).

B2 e e e e m — = — = - | Patent Owner contends that Petitioner did not provide any

/z = T Eamapng : :\,‘,,mm,,a,g!i,,m,ﬂ,r,,r,ﬂSl : evidence why one would need to use V;; in the DDR2 or DDR3
%8 POWER A e S 3 o e oo - L8V i | standards. Prelim. Resp. 53-56. Even if Patent Owner is correct,
SUPPLY nd . _ rd ; V17 to Terminate us = 0. oo . H
[| 2o Ve to FPGACore = 1V || 1 gn veera v memery /s s reayo=33v |1 | Petitioner did not rely solely on Vq; as the third regulated voltage.
(i) Vec to emory = 3. |
1e0 PROCESSOR | (iii)‘<lcat) t:\;::liA I/(;v= :;:IV | I Voltage Mapping (B) for DDR2 : See Pet 86
/ \ | I *|1=: Voo/Vooa to DRAM = 1.8V | . .
VOLATIEE | [ NOW T8 | 120 Veorn toFPGACore =18V I | Patent Owner argues there is no evidence that one would have
~— MEMORY VOLATILE " ¢ viTio lerminate us = 0. . .
MEMORY || jottage Mapping () o D02 oy |1 :4'“=VcchVMemorv/VccotoFPGA'/°=3-3v : generated V7 using a buck converter. Prelim. Resp. 53-56.
-t v.,.)/vm}wz, 20 Veon to rocn core v | 1 Vol Mapping (€ for DDz ; | Petitioner explained that the reason for using a buck converter for
= 164 I fii) Vec to NV Memory = 3.3y | ||| 1 Voo/Vooa to DRAM = 1.8V 5 8 .
L Vr | @ Ve torpeao=3av || 1|2 Veoron toFPGA Core = 1.8y I | requlated voltages comes from Amidi. See Pet. 91 (citing Ex. 1024,
iv) Vool to -1 3 Vec to NV Memory = 3.3V .
FIG.4 | (iv) Voo to DRAM = 1.8V | 14" veco to FPGAI/O = 3.3V 1| 4:38-41, F|g 6 (640)).

Patent Owner further argues that Petitioner provided no reason for
equipping Spiers with multiple 1.8V regulators. Prelim. Resp. 59-60.
Petitioner explained that the JEDEC standards provide for separate
pins with the same voltage levels and that certain voltages should
be isolated and separately controlled to provide independence,
stability, and flexibility for power management. Pet. 30-31.

'918: ID at 46-50
See also '054: 49-50 (similar)
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DDR2/DDR3 were well-known and would have motivated use of
multiple voltages, including those required by JEDEC

054 Mappinas

Voltage Mapping (A) for DDR3

2" Vccrrea to FPGA Core = 1.8V

3rd: (i) Vrr to DRAM Bus = 0.75V
(i) Vec to NV Memory = 3.3V
(iii) Vcco to FPGA I/0 = 3.3V

1t : Voo/Vopa to DRAM/FPGA = 1.5V

Voltage Mapping (B) for DDR2

2nd: Veerra to FPGA Core = 1.8V

3rd: (i) Vit to DRAM Bus = 0.9V
(ii) Vcec to NV Memory = 3.3V
(iii) Veco to FPGA 1/O = 3.3V
(iv) Voou to DRAM = 1.8V

1¢t : Voo/Vopa to DRAM/FPGA = 1.8V

918 Mappings

Voltage Mapping (A) for DDR3

1% : Voo/Vooa to DRAM = 1.5V

2": Vecrpea to FPGA Core = 1.8V

3 : Vrr to Terminate DRAM Bus = 0.75V

4th : Vee to NV Memory / Veco to FPGA I/O = 3.3V

Voltage Mapping (B) for DDR2

1% : Voo/Vooq to DRAM = 1.8V

2 : Veerpea to FPGA Core = 1.8V

3 : Vrr to Terminate DRAM Bus = 0.9V

4t Vec to NV Memory / Veco to FPGA I/O = 3.3V

Voltage Mapping (C) for DDR2
1% : Voo/Vooa to DRAM = 1.8V
2" Vecrpra to FPGA Core = 1.8V
3 Vcc to NV Memory = 3.3V
4% : Veco to FPGA I/0 =3.3V

BAKER BOTTS

2 DDR3 SDRAM Package Pinout and Addressing (Cont’d)

2.7 Pinout Description (Cont’d)

Table 1 — Input / output functional description

Symbol Type Function
Data Strobe: output with read data, input with write data. Edge-aligned with read data,
DQU, DAL, DQSs, centered in write data. For the x16, DQSL corresponds to the data on DQLO-DQL7Y;
DQS#, DQSU, Input / Output DQsu corresponds_to the data_on DQUO—DQU?. The data strobe DQS, DQSL._ and
DQSsU#, DQSL, DQSU are paired with differential signals DQS#, DQSL#, and DQSU#, respectively, to
DQSL# provide differential pair signaling to the system during reads and writes. DDR3 SDRAM
supports differential data strobe only and does not support single-ended.
Termination Data Strobe: TDQS/TDQS# is applicable for x8 DRAMs only. When
enabled via Mode Register A11 = 1 in MR1, the DRAM will enable the same termination
resistance function on TDQS/TDQS# that is applied to DQS/DQS#. When disabled via
TDQs, TDQS# Output mode register A11 =0 in MR1, DM/TDQS will I:Jprovide the data mask function and
TDQS# is not used. x4/x16 DRAMs must disable the TDQS function via mode register
A11=0in MR1.
NC No Connect: No internal electrical connection is present.
Vopa Supply DQ Power Supply: 1.5V +/-0.075V
Vssa Supply DQ Ground
Vob Supply Power Supply: 1.5V +/- 0.075 V
Vgg Supply Ground
VREFDOQ Supply Reference voltage for DQ
VREFCA Supply Reference voltage
ZQ, (ZQ0), (ZQ1) Supply Reference Pin for ZQ calibration
Note: Input only pins (BAO-BA2, AD-A15, RAS#, CAS#, WE#, CS#, CKE, ODT, and RESET#) do not

supply termination.

V11 = Vbpo/2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1046, 10, 109

'918: Paper 1 (Pet.) at 79-81; Paper 25 (Reply) at 26-27
‘054: Paper 1 (Pet.) at 74-77; Paper 26 (Reply) at 27-28
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DDR2/DDR3 were well-known and would have motivated use of
multiple voltages, including those required by JEDEC

054 Mappinas

Voltage Mapping (A) for DDR3
1t : Voo/Vopa to DRAM/FPGA = 1.5V
2n: Vccrrea to FPGA Core = 1.8V
37 : (i) Vrr to DRAM Bus = 0.75V
(i) Vec to NV Memory = 3.3V
(iiii) Veco to FPGA 1/0 = 3.3V

Voltage Mapping (B) for DDR2
1t : Voo/Vooa to DRAM/FPGA = 1.8V
2nd: Veerra to FPGA Core = 1.8V
3rd: (i) Vrr to DRAM Bus = 0.9V
(ii) Vcec to NV Memory = 3.3V
(iii) Veco to FPGA 1/O = 3.3V
(iv) Vool to DRAM = 1.8V

918 Mappings

Voltage Mapping (A) for DDR3

1*: Voo/Vooa to DRAM = 1.5V

2": Vecrpea to FPGA Core = 1.8V

3 : Vrr to Terminate DRAM Bus = 0.75V

4th : Vee to NV Memory / Veco to FPGA I/O = 3.3V

Voltage Mapping (B) for DDR2

1% : Voo/Vooq to DRAM = 1.8V

2 : Veerpea to FPGA Core = 1.8V

3 : Vrr to Terminate DRAM Bus = 0.9V

4t Vec to NV Memory / Veco to FPGA I/O = 3.3V

Voltage Mapping (C) for DDR2
1% : Voo/Vooa to DRAM = 1.8V
2" Vecrpra to FPGA Core = 1.8V
3 Vcc to NV Memory = 3.3V
4% : Veco to FPGA I/0 =3.3V

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

DDR2 SDRAM SPECIFICATION

Vbpa Supply DQ Power Supply: 1.8V +/- 0.1V
Vssa Supply DQ Ground
VoL Supply DLL Power Supply: 1.8V +/- 0.1V
Vpp Supply Power Supply: 1.8V +/- 0.1V
Vgs Supply Ground
VREF Supply Reference voltage
V1T =Vppa/2

EX1026, Cover-1, 6-7, 71

'918: Paper 1 (Pet.) at 79-81; Paper 25 (Reply) at 26-27
‘054: Paper 1 (Pet.) at 74-77; Paper 26 (Reply) at 27-28
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Obvious to use DDR2/DDR3 to improve efficiency and speed

combine’ to make a device ‘'more
desirable, for example because it
Is...faster...or more efficient.”

"[1]t's not necessary to show that a
combination is the best option, only
that it be a suitable option."

Intel Corp. v. Qualcomm Inc.,
21 F.4th 784, 797 (Fed. Cir. 2021)
(rejecting Board's contrary finding)

Intel Corp. v. PACT XPP Schweiz AG,
61 F4th 1373, 1380-81 (Fed. Cir. 2023)
(reversing Board)

'918: Paper 25 (Reply) at 18 and 29-30
'054: Paper 1 (Pet.) at 29-30 and 85-86; Paper 26 (Reply) at 19 and 30-32
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Using DDR2/DDR3 with a PCI board like Spiers would improve

efficiency and speed

DDR1, DDR2 and DDR3 memories are powered up with 2.5,
1.8 and 1.5V supply voltages respectively, thus producing less

heat and providing more efficiency in power management than
normal SDRAM chipsets, which use 3.3V.

Typical Applications of DDRx Memories

Market analyses indicate that DDR is currently utilized in over
50 percent of all electronic systems, and usage is expected to
increase to 80 percent over the next several years. DDR is not,
and will never be, an “all things to all designs” technology. DDR
memory is well suited for those designs that have a high read
to write ratio. Quad-data-rate memory, for example, is designed
for applications that require a 50 percent read/write ratio.

EX2012, 70 & 73

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Q. Why would you use faster DDR2 DRAMs on
Spiers PCI card?

A. There are a number of reasons. One is that
by the time of the invention, PCI, especially in the
64-bit version that is described in Spiers, had been

extended up to 1,066 megahertz, so you may need it

just for the speed.
But, more importantly, DDR2 was available at

higher densities. Over time, it had a lower cost

per bit than older memories. It used less power per

transaction than older memories, and because by

2007, DDR2 and DDR3 were the mainstream memories,

they were much easier to obtain from multiple

suppliers and across the supply chain, including

spot markets because they had become the norm.

So all those reasons, including the improved
density, the fact that you could get much more
storage in a DDR2 or DDR3 than you could in an SDR
would all motivate you to use the newer memory. And
in fact, if we look across the industry, newer DRAM
designs are almost ubiquitously used for new

products.

EX2030/60, 150:20-151:16 916: Paper 25 (Reply) at 2829

‘054: Paper 26 (Reply) at 29-30



A POSITA would be motivated to change the output of Spiers’ regulator
from 3.3V to the lower voltages of DDR2/DDR3, thus saving power

BAKER BOTTS

Q. So if I understand what you're saying
is, you weren't personally involved so you don't
personally know what the reasoning was of JEDEC
lowering the voltage; but your understanding, as
a technical matter, is that a consequence of the
voltage getting lower with each version of the
JEDEC standard, as you go from DDR1 to DDR2 to
DDR3, is that the result would be less power
consumption?

ATTORNEY LINDSAY: Objection; form.
THE WITNESS: I would go farther than
that. As I said, all things being equal,

lowering the voltage will reduce [sic] in

lowering the power consumption, and that's

just -- that's an incredibly consistent fact,

motivation in the industry.

EX1075 (Mangione-Smith) 79:9-24

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'918: Paper 25 (Reply) at 27-28
'054: Paper 26 (Reply) at 28-29
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Netlist is wrong to suggest a PCl board like Spiers would not
benefit from DDR2/DDR3, which is faster and more efficient

Q. And I gather the point of the graph on
page 10 of Exhibit 2029 is that there are
versions of PCI and PCI-X that have a throughput
in gigabytes per second greater than Ethernet and
SCSCI and something called InfiniBand; is that
fair?

A. Yes. I think the purpose of this graph
is to show that PCI-X could be used in systems
that use any of those technologies without
necessarily being a bottleneck and the limiting

factor in system performance.

EX1075 59:13-23

PCIl / PCI-X Performance vs Demand

4.50 1

4.00

3.501

3.00

2.501

2.00+

Gigabyte/sec

1.501

1.00+
0.50

Source: PCI-SIG

February 2003

Netlist Ex 2029
Samsung v Netlist { » 77571
IPR2022-00999

Page 10 Connectware™

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2029, 10
'918: Paper 25 (Reply) at 28-29

'054: Paper 26 (Reply) at 29-30
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Spiers both reads and writes to DRAM

3.1.1.

Command Definition

PCI bus command encodings and types are listed below, followed by a brief description
of each. Note: The command encodings are as viewed on the bus where a "1" indicates
a high voltage and "0" is a low voltage. Byte enables are asserted when "0".

C/BE[3::0]#

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Command Type

Interrupt Acknowledge
Special Cycle

I/0 Read

I/O Write

Reserved

Reserved

Memory Read
Reserved

Reserved
Configuration Read
Configuration Write
Memory Read Multiple
Dual Address Cycle
Memory Read Line
Memory Write and Invalidate

BAKER BOTTS

EX1031, 21

YES

420

'S DESCRIPTOR POINTER
FOENPTY?
0
READ DESCRIPTOR PONTERFFOAND | #20
LOAD DESCRIPTOR BASE ADDRESS
i
[ AsstRTBuspequest | ¢
BUS GRANTED? 436
ES 4440
READ DESCRIPTOR AND WRITE
DESCRIPTOR DATA TO LOCAL RAM 448 452
r~ ~
444 INCREMENT BAD GENERATE BAD
NO | DESCRIPTOR DESCRIPTOR
COUNTIN INTERRUPT
460 TN YES EEPROM l
[ DECODE COMMANDTYFE | 426
468 HALT PROCESSOR )
464 —
SRC=HOST TRANSF ER FROM HOST
DEST=SDRAM L MEMORY TO SDRAM
472 - 76
SRC=SDRAM YES ' TRANSFER FROM SDRAM 24
DEST=HOST | TOHOST MEMORY GENERATE
UNKNOWN ERROR
480 64 INTERRUPT

YES ("TRANSFER FROM SDRAM

TO NVRAM

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

NO 492
488 Vi
SRC=NVRAM YES_/"TRANSFER FROM NVRAM
DEST=SDRAM TO SDRAM
Mo 500
496
SDRAM SEND SDRAM
INITIALIZATION INITIALIZATION CYCLES
NO
EX1025, Fig. 9

‘918: Paper 1 (Petition) at 97-98
‘054: Paper 1 (Petition) at 80-81
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OBVIOUS TO USE THREE ('054) OR
FOUR ("918) BUCK CONVERTERS

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



The Institution Decisions correctly found that Grounds 4-5

render obvious using three or four buck converters

t DC/DC / 1.8V

Li-lon | buck

300mA
7200 mAh @300m
3.6V
(Nominal) T N\
640

EX1024 (Amidi) at Fig. 6

Patent Owner further argues there are
other ways to generate regulated voltages
than providing a buck converter for each
voltage level, and Petitioner did not show
why one would not have pursued these
other options. Prelim. Resp. 60-69.
Petitioner did explain, however, that using
a buck converter for each regulated
voltage would “achieve high efficiency,
reliability, and flexible power conversion.”
Pet. 90 (citing Pet. 29-31; Ex. 1025, Fig. 14;
Ex. 1062, 11; Ex. 1003 11 662-666).

'918: 1D at 50
See also '054: ID at 50 (similar)
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Obvious to use buck converters to provide lower, regulated voltages

Q. All right. Would you agree that buck — + 7YY el ) +
converters were known in the art by the time of ' ‘t '
the '918 and '054 patents? Conftrol . l

+ section
. , —-—e v :

A. Yes. For example, I was familiar with : Datl ::: vw. < Veau

them at least as -- back in the 1996 time frame. = - I '
EX1075 (Mangione-Smith) at 104:23-105:2 '

Buck converter
EX1058 at p. 5 ; see also EX1075 (Mangione-Smith) at 103:21-111:17

0. knd you did not provide any analysis on the

g cost of buck converters wversus LDOs that can be used

to generate the needed voltage rail; correct?

MR, CHADLER.  Osgect <o fom. cooe | 18v

THE WITNESS: Not a specific comparison, } bUCk

Li-lon

7200 mAh
low cost today and both would be feasible to provide

3.6V
SPD power, and that the trend over the years has {Ngminal)

been to move all computer power supplies to buck 640

other than to say that both are available at very

-

converters. EX1024 (Amidi) at Fig. 6

EX2030/EX2060 (Wolfe) at 140:15-24
'918: Paper 1 (Pet.) at 29-30 and 90-91; Paper 25 (Reply) at 10, 18 and 29-30

'054: Paper 1 (Pet.) at 29-30 and 85-86; Paper 26 (Reply) at 11, 19 and 30-31

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 118



Buck converters are highly efficient — unlike an LDO

0.
conwvertors at the time of the invention?

A.

And what was the efficiency of buck

It wvaries from =situation to situation. But

typically, in the 80 to 98 percent range.

EX2030/EX2060 at 57:4-20

*’) TEXAS
INSTRUMENTS

TPS51020

b

SLUS564B - JULY 2003 - REVISED DECEMBER 2003

=

DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS,
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER

The TPS51020 is a multi-function dual-
synchronous step-down controller for notebook
system power. The part is specifically designed
for high performance, high efficiency applications
where the loss associated with a current sense
resistor is unacceptable. The TPS51020 utilizes
feed forward voltage mode control to attain high
efficiency without sacrificing line response.
Efficiency at light load conditions can be
maintained high as well by incorporating autoskip
operation.

EX1041 at 1

Q. And what were some of the trade-offs
that were known at the time between using a buck
converter and an LDO linear regulator?

A. Well, in general, a buck converter
might achieve what's referred to as higher
efficiency, which is to say, all of these voltage
regulators, voltage converters that we're talking
about have some amount of electrical power that

goes in, and a smaller amount of electrical power

that's made available on the output. There's
always entropy. There's always loss.
So in general, the -- it's understood

that something like a switch regulator will have

better efficiency than LDOs generally.

BAKER BOTTS

EX1075 at 112:12-25

'918: Paper 25 (Reply) at 17 and 29-30
‘054: Paper 26 (Reply) at 19 and 30-31
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1. Obvious to use buck converter for V., which Spiers needs to
terminate address and control signals (like an FBDIMM)

FBDIMM
% DRiM E | DRiM E DR3AM 2 D%MmmgM S DRGAM i DR;M B DRéM %
AMB
AppR/cmp/ ek L1 _pa/as
Y rd

MEMORY CONTROLLER

EX1077, 9; EX1075 (Mangione-Smith), 97:16- 98:18

176 218 190 144
R

ANV NS
, N L

210

/ /214

£3

PROCESSOR
180 198 W -
/iﬁ URHAHAAARARER ﬁ%}
202 ~
206 172
166 Ex. 1025, Figs. 3 & 5

BAKER BOTTS

AMB Output to SDRAM Load

Variation #2
TLO
AMB Output ———F)

Vit -+ Terminators
Vee T AMB
VbpspD + SPD, AMB
Voo D0-D17, AMB
VREF l D0-D17
Vss 1 | D0-D17,SPD,

AMB

All address/command/control/clock——ar— V1

TL3

— _ Donly

EX1028, 15 & 68

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'918: Paper 1 (Pet.) at 87-88; Paper 25 (Reply) at 15-16, 29-30
‘054: Paper 1 (Pet.) at 83; Paper 26 (Reply) at 16-17, 30-31
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1. Obvious to use buck converter for V., which Spiers needs to
terminate address and control signals (like an FBDIMM)

D only Donry 1D only
SDRAM SDRAM SDRAM 1
T >
_ S /6/ TL4
\

TL4

A

e =
TL4 \K\
TLs\/\
SDRAM |, SDRAM | |
==, Dony —————.Dony
D only _— ;:Donly
SDRAM ‘SDRAM L
' TL3 \\ TL3
o 5
. LS b\‘ TL4 TL4

| SORAM SDRAM
. - D only

TPS51020
{f TEXAS »
INSTRUMENTS
- - AMB Output to SDRAM Load
DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS, Variation #2
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER
TLO
APPLICATIONS AR Oreput )
® Notebook Computers System Bus and I/O
® DDR Il or DDR Il Termination
- Vit +- Terminators
supported, DDR option provides a one chip Ve i AMB
solution for all switching applications from L
5-V/3.3-V supply to a complete DDR termination Vbpspp - SPD, AMB
solution. T
Vob D0-D17, AMB
Ex. 1040 at 1
VREF j_ D0-D17
FAIRCHILD Qctober 2005 Vss 1 | D0-D17,SPD,
M CoNDL e o AMB
FAN5026 All address/command/control/clock——ar— V-
Dual DDR/Dual-Output PWM Controller - i

B Complete DDR Memory power solution
— VTT Tracks VDDQ/2

Applications
B DDR Vppq and Vo7 voltage generation

BAKER BOTTS Ex. 1041 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1028, 15 & 68

'918: Paper 1 (Pet.) at 87-88; Paper 25 (Reply) at 15-16, 29-30
‘054: Paper 1 (Pet.) at 83; Paper 26 (Reply) at 16-17, 30-31
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1. Obvious to use buck converter for V., which Spiers needs to
terminate address and control signals (like an FBDIMM)

Netlist argues DDR2 does not need ... but DDR2 still uses V; for

V;; for data (DQ) signals... address/control signals

B R e
otherboal ermination vn _I- T inabrs
ok, Vee L“ AMB
_ T L | | ) % VbpspD + SPD, AMB
Voo ' D0-D17, AMB
TerrgiEFalor Te;g;E:ar V = R " DO-D17
- REF % l
N Vss { 1 | D0-D17,SPD,
l AMB
- |

DDR-II All address/command/control/cloc VTT

EX2012, 71 EX1028, 15

'918: Paper 1 (Pet.) at 87-88; Paper 25 (Reply) at 15-16, 29-30
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2. Multiple 1.8 V converters for V¢cgpga and Vpp/Vppq Was obvious

(e.g., for DDR2)

Q. Ckay.

And but it was well known at the time
of the invention that you can have a single-voltage
converter to generate two different voltage levels;

correct?

MRE. CHANDLER: Objection. Form.

EX2030/EX2060 at
53:16-25

THE WITNESS5: It was possible under some
circumstances, but certainly not the most common
thing to do. Normally, if you need to generate

multiple ocutput woltages, you would use multiple

regulators, especially in a high-current situation

" TPS51020
{" TEXAS
INSTRUMENTS

S

DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS,
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER

SLUS564B - JULY 2003 - REVISED DECEMBER 2003

supported, DDR option provides a one chip
solution for all switching applications from
5-V/3.3-V supply to a complete DDR termination
solution.

Ex. 1040 at 1

Power Supply Reference ..
Guide for2_ XILINX' FPGAs .~

VC CAUX

Spartan™-3/3E/3L | Spartan™-IIE | Spartan™-1l Virtex™-5 Virtex™-4 Virtex-II Pro™ Virtex™-Il

1.2V 1.8V 2.5V 1.0V 1.2V 1.5V 1.5V
@0.2A-5A @0.2A-1.5A @02A-1A  @0.2A-15A  @0.2A-20A @0.2A-20A @0.2A-20A
1.2V-3.3V T5V-3.3V 1.5V-3.3V 1.2V-3.3V 1.2V-3.3V 1.5V-3.3V 1.5V-3.3V
@50mA-3A @50mA-05A @50mA-05A @50mA5A  @50mA-3A @50mA-3A @50mA-3A
2.5V 5 5 2.5V 25V 25V 3.3V
@50mA-0.3A @50mA-07A @50mA-07A @50mA03A  @50mA-0.3A

BAKER BOTTS

EX1042 at 1-2

'918: Paper 1 (Pet.) at 78-81 and 86-91; Paper 25 (Reply) at 30
‘054: Paper 1 (Pet.) at 72-77 and 81-88; Paper 26 (Reply) at 31
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3. Multiple converters for 1.5 V (e.g., for DDR3 V,/Vppq) and
1.8 V (e.qg., for V ¢rpsa) Was obvious

Q. Okay. And but it was well known at the time
of the invention that you can have a single-voltage
converter to generate two different voltage levels;

correct?

MRE. CHANDLER: Objection. Form.

EX2030/EX2060 at
53:16-25

THE WITNESS5: It was possible under some
circumstances, but certainly not the most common
thing to do. Normally, if you need to generate

multiple ocutput woltages, you would use multiple

regulators, especially in a high-current situation

" TPS51020
{" TEXAS
INSTRUMENTS

S

DUAL, VOLTAGE MODE, DDR SELECTABLE, SYNCHRONOUS,
STEP-DOWN CONTROLLER FOR NOTEBOOK SYSTEM POWER

SLUS564B - JULY 2003 - REVISED DECEMBER 2003

supported, DDR option provides a one chip
solution for all switching applications from
5-V/3.3-V supply to a complete DDR termination
solution.

Ex. 1040 at 1

Power Supply Reference ..
Guide for2_ XILINX' FPGAs .~

VC CAUX

Spartan™-3/3E/3L | Spartan™-IIE | Spartan™-1l Virtex™-5 Virtex™-4 Virtex-II Pro™ Virtex™-Il

1.2V 1.8V 2.5V 1.0V 1.2V 1.5V 1.5V
@0.2A-5A @0.2A-1.5A @02A-1A  @0.2A-15A  @0.2A-20A @0.2A-20A @0.2A-20A
1.2V-3.3V T5V-3.3V 1.5V-3.3V 1.2V-3.3V 1.2V-3.3V 1.5V-3.3V 1.5V-3.3V
@50mA-3A @50mA-05A @50mA-05A @50mA5A  @50mA-3A @50mA-3A @50mA-3A
2.5V 5 5 2.5V 25V 25V 3.3V
@50mA-0.3A @50mA-07A @50mA-07A @50mA03A  @50mA-0.3A

BAKER BOTTS

EX1042 at 1-2

'918: Paper 1 (Pet.) at 78-81 and 86-91; Paper 25 (Reply) at 30
‘054: Paper 1 (Pet.) at 72-77 and 81-88; Paper 26 (Reply) at 31
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4. Obvious to use buck converter for 5 V-to-3.3 V regulator

15 (1

L Vin

111

1
ao |

2118 J_ Vout1l 10,11

T

e

EX1048 at 2-3

Value
[tem Condition Unit
Symbol Min. Typ. Mazx.
Input Voltage Vin 4.5 12 13.2 v
Output Voltage Vout1 1.0 33
Vin=4.5-13.2V (Vin-Vo=>1V) \%
Adjustable Range Vout2 1.8 3.6
Vout1=1.0-1.8V 0 - 1.3
lout1
Vout1=1.81-3.3V 0 - 1.1
lout2 Current sum of lout2 and lout3 (*2) 0 - 1.0
Load Current *lout3 A
Vout2=3.05V 0 - 0.3
lout3 3.05V=>Vout2 =2.95V 0 - 0.25
2.95V=Vout2=2.85V 0 - 0.20

Q. And vyvou did not provide any analysis on the
cost of buck converters wversus LDOs that can be used
to generate the needed voltage rail; correct?

MR. CHRANDLEE: Object to form.

THE WITNESS: Not a specific comparison,
other than to say that both are available at very
low cost today and both would be feasible to provide
SPD power, and that the trend over the years has
been to move all computer power supplies to buck

converters.

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2030/EX2060 (Wolfe) at 140:15-24

'918: Paper 25 (Reply) at 31-33
'‘054: Paper 26 (Reply) at 32-34
125




4. Obvious to use buck converter for 5 V-to-3.3 V regulator

Q And as a designer, when would you use the 3.3 volt supply
voltage that's provided directly from the connector, and when would

you use a 3.3 volt coming from the regulator 184? 176 210 194
. N 7 avd
A. Again, you don't need to use the 3.3 volt from the bus ever. You N 7
can use the 5 volt from the bus and regulate that down to 3.3 in /\\ /\ k
there, but you also could use the 3.3 volt from the PCl bus when the S . l }— -
power supply is good, and use the 3.3 volts from 184 when the N
power supply fails. and BET7RI \l,_/l\
The indication here is that jyou're always using 184 because what's M| | PROCESSOR
being|monitored is the 5 volt supply| not the 3.3 volt supply, and the T B
5 volt supply feeds into 184. Tt would not be a greaticee=te=aly.on 180 H | [ [ | 198 -
the 3.3 volts from the bus and not monitor it.. : e
-
Q. So "coupled" just means that as long as the wiring is in existence between the AH’T ‘ HH ‘ ‘ H HHHHHHH m‘ﬁ al
, / 190
N

voltage rail and the component? [...]

202
206 I 72
186

[A]: Again, that's a complex issue that the courts struggle with and this court
would have to decide, but | think that that's the approach -- that's one of the
approaches that | would use.

As | said, my actual opinion is that it would be obvious to use the same 3.3
regulator all the time, in which case it would clearly be coupled under | think any
construction that's reasonable.

EX2030/EX2060 (Wolfe) at 149:11-150:1 and 278:17-281:17;
see also id. 154:22-156:15, 156:23-157:8, 278:5-:15, and 282:7-:14

'918: Paper 25 (Reply) at 31-33

'‘054: Paper 26 (Reply) at 32-34
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Netlist’s calculation about using an LDO for the write-back
cache is flawed and irrelevant

1 /176\ 710/r214 / 194\ 31\5 190 /144

| STORAGE DEVICE n ( R ‘ |

WR'TE-BACK AR PROCESSOR— ' I

CACHE 180 |l S 198 L] |

o /ﬂﬁf .
206202 172
186
Q. And so Figure 5 in Spiers is separate

from the write-back cache 148 in Figure 3; 1s

that accurate? [ yo_ ooy "[1]t's not necessary to show that a
075 20593000 combination is the best option, only
that it be a suitable option."

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

'918: Paper 25 (Reply) at 31-32

‘054: Paper 26 (Reply) at 32-33
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"PRE-REGULATED" VOLTAGES
(1918 CLAIMS 16-22 & 30)
(‘054 CLAIMS 18-22, 26-28)

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



The District Court adopted a broad construction of “pre-
regulated” voltages (consistent W|th the Institution Decision)

Samsung contends the claims require the “pre-regulated
voltage” to be regulated by the memory module rather than
the host system to which it connects. . . .Notably, the disputed
term is a small part of the “buck converter” limitations and
gives context to what the buck converters do — that is, receive
an input voltage and produce an output voltage. And
although the claims characterize the input voltage into the
buck converters as “pre-regulated” and the output voltages
as “regulated,” they impose no further limitations on the
buck converters or, for that matter, the memory module.
Although the written description discloses such structure (e.g.,
first and second power elements 1130, 1140), the claims do
not require it. Instead, they only require what the buck
converters receive, not what the other elements of the
memory module provides. Accordingly, the Court rejects
Samsung’s proposed construction. The term will otherwise be
given its plain and ordinary meaning.

For purposes of this decision, we interpret “pre-
regulated voltage” to mean that the voltage is
regulated before conversion to a stepped up or
down level. See Ex. 1001, code (57), 28:53-58, Fig.
16 (1110, 1112). Patent Owner further argues that
Amidi does not disclose a “pre-regulated voltage”
but offers no interpretation for the term. Prelim.
Resp. 39-40. We invite development of the
record at trial to explain the meaning of “pre-
regulated voltage.” In any case, we find
Petitioner’'s showing of obviousness with respect
to these claims sufficient for institution.

EX2032 (Claim Construction Order) at 21-22

BAKER BOTTS

'918: ID at 38 (emphasis added)
See also '054: 1D at 39 (similar)
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Obvious to use pre-regulated input voltage with Spiers

4. Grounds 4-5 disclose pre-regulated input voltage (POR 69-
71)

The Petition correctly identifies a “pre-regulated input voltage™ to each
converter. Pet. 126-27. Netlist argues that “the 5V system voltage is not directly
received by the 5V-to-3.3V regulator 184.” POR 69, but that ignores the 918

Patent’s implementation of indirect connection to the input voltage shown below

(pp-34-35). and 1s incorrect as discussed above (p.31, note 4). Furthermore, as Dr.

Wolfe explained. the on-board 3.3V can be generated by “another. similar voltage

converter” during normal operation. EX1003, 99691, 695.

K \ /
/“\ v
184 | \],_/I\
2 = e L
o o . PROCESSOR
180 S S 198 “ .
/j L LAEEIATA ﬁjwo
202 ~
206 172
186 EX1025 (Spiers), Fig. 5

'918: Paper 1 (Pet.) at 126-27; Paper 25 (Reply) at 10 and 33
'054: Paper 1 (Pet.) at 118-20; Paper 26 (Reply) at 36
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054 claims: Obvious to select from two pre-regulated voltages (e.g.,
“first” during normal operation, and “second” during backup power)

f"llﬂﬂ 1148 to NVD MM
| - | 1130 1110
| Contir TA—
| 1190~
1108 | i !

D 1142 i
i 1144 1146 | N i
fram P A— S Cﬁ” '
satem 1106 Voltage ¢ i
vild / il B o (Curent imte]____ !
o Boost |

- 5 Conv. B 11112
: i
1
i
R R B

EX1001, Fig. 16 lgm

In the Figure 16 embodiment, examples of pre-regulated input
voltages are voltages 1110/1112 (output from power elements
1130/1140)

'918: Paper 31 (Sur-Reply) at 32
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054 claims: Obvious to select from two pre-regulated voltages (e.g.,
“first” during normal operation, and “second” during backup power)

“a circuit”
R ey, 700

Comp_Inv

First pre- regulated /(
h System_VDD F.
voltage . 7 730 irst output E?é 210 194 2‘16 19‘0 144
S N e CON (N
[N
Second pre- regulated
voltage e - , ) A e

R

o PROCESSOR

- i [
180 | cHaoer toE & &4

054 Mappings
Voltage Mapping (A) for DDR3
1%*: Vop/Vopq to DRAM/FPGA = 1.5V
2nd: Vecrrea to FPGA Core = 1.8V
37 (i) Vrr to DRAM Bus = 0.75V

|

|

| ]

|

| /_

(iii) Veco to FPGA 1/0 = 3.3V .
| / 190
|
|
|
|
|
|

—
/

1%t : Voo/Vooa to DRAM/FPGA = 1.8V
2" Veerraa to FPGA Core = 1.8V
3 : (i) Vrr to DRAM Bus = 0.9V
(ii) Vec to NV Memory = 3.3V
(iii) Veco to FPGA 1/O = 3.3V
(iv) Vool to DRAM = 1.8V

Voltage Mapping (B) for DDR2
202 S~ -
206 1 72

186 ,
054: Paper 1 (Pet.) at 118-22; Paper 26 (Reply) at 36-37
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 132




POWER INPUT VOLTAGE
COUPLED TO CONVERTERS
(1918 CLAIM 13)

GROUND 4
(SPIERS + AMIDI)
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Input voltage would always be provided to buck converters

Q And as a designer, when would you use the 3.3 volt supply
voltage that's provided directly from the connector, and when would

voltage rail and the component? [..]

190 144
you use a 3.3 volt coming from the regulator 184? /176\ 710 14 194 \ /
A. Again, you don't need to use the 3.3 volt from the bus ever. You /“ N 7
can use the 5 volt from the bus and regulate that down to 3.3 in /\\ /\ k
there, but you also could use the 3.3 volt from the PCl bus when the s~ 11 l }— -
power supply is good, and use the 3.3 volts from 184 when the e
power supply fails. and BETPRI - J/—/I\
The indication here is that jyou're always using 184 pecause what's || ] PROCESSOR
being|monitored is the 5 volt supply| not the 3.3 volt supply, and the I ]
5 volt supply feeds into 184. It would not be a greatToee=te=telian 180 H | | % [ ] 198 -
the 3.3 volts from the bus and not monitor it.. : 'm_h T
Q. So "coupled" just means that as long as the wiring is in existence between the H’T ’ HH ‘ ‘ H HHHHHHH m‘ﬁ o
/ 190
N _/

[A]: Again, that's a complex issue that the courts struggle with and this court 202 YT
would have to decide, but | think that that's the approach -- that's one of the 206 172
approaches that | would use. 186

As | said, my actual opinion is that it would be obvious to use the same 3.3
regulator all the time, in which case it would clearly be coupled under | think any
construction that's reasonable.

EX2030/EX2060 (Wolfe) at 149:11-150:1 and 278:17-281:17,; '918: Paper 25 (Reply) at 31-33
see also id. 154:22-156:15, 156:23-157:8, 278:5-:15, and 282:7-:14 '054: Paper 26 (Reply) at 32-34
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“Coupled to” does not require direct connection

Q. So "coupled" just means that as long as the

wiring is in existence between the voltage rail 10 1148 to NUD
and the component? [...] Py
[A]: Again, that's a complex issue that the o
courts struggle with and this court would have

to decide, but | think that that's the approach - s
- that's one of the approaches that | would use. FPeA
As | said, my actual opinion is that it would be 15 D
obvious to use the same 3.3 reqgulator all the oa
time, in which case it would clearly be coupled

under | think any construction that's

reasonable. e

EX2030/EX2060 (Wolfe) at 278:17-281:17,

. . ‘ .
13. The memory module of claim 5, wherein the power input
voltage is coupled to the first, second, and third buck converters
and the converter circuit. '918: Paper 1 (Pet.) at 126-27; Paper 25 (Reply) at 10 and 33, 35

'054: Paper 1 (Pet.) at 118-20; Paper 26 (Reply) at 36
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OVER-VOLTAGE PROTECTION
(1918 CLAIMS 5-7,9-13, 16-22, 24-27)
(‘054 CLAIMS 6-7, 9-12, 17)

GROUND 4 & 5
(SPIERS + AMIDI + HAJECK)
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Obvious to detect over-voltage as well as under-voltage

720

/7
724

p
728

POWER FAIL DEI'ECT)

L —
 AUTOMATIC
POWER SWITCH
TO CAPS

v
“ABORT CURRENT
PCI OPERATION
AND TRISTATE PCl

[0002] Data storage systems are used in numerous appli-
cations and have widely varying complexity related to the
application storing the data, the amount of data required to
be stored, and numerous other factors. A common require-
ment is that the data storage system securely store data,
meaning that stored data will not be lost in the event of a
power loss or other failure of the storage system. In fact,
many applications store data at primary data storage systems
and this data is then backed-up. or archived, at predeter-
mined time intervals in order to provide additional levels of
data security.

L

EX1025 (Spiers), Fig. 14 &
[0002], [0030]

BAKER BOTTS

In the embodiment of FIG. 2, the
NAS device 108 includes one backup device 144, having a
non-volatile memory, in which the storage controller 132
causes a copy of data to be stored at storage devices 140 to
be provided to the backup device 144 in order to help
prevent data loss in the event of a power interruption or other

failure within the NAS device 108. In other embodiments,
more than one backup device 144 may be utilized in the
NAS device 108.

Q. Okay. 2And when -- in a PCI card -- let me
withdraw and ask.

In Spiers, does Spiers detect when a voltage

is above the & volt threshold?

A. It simply tells us that there's a 5 volt PCI
detector, and then it says that that responds to
power failures, but it doesn't define specifically
what it means by a power failure.

Q. And what is a POSITA's understanding of the
term "power failure"?

A. It could be -- I mean, the actual language

here is "power failure, power interruption or other

failure."

So I think in that context, you would read

it to be broader than a power interruption. So it

would presumably mean any failure to maintain the

proper voltage levels or the proper current levels.

EX2030/EX2060 at 259:3-17

‘918: Paper 1 (Pet.) at 104-05; Paper 25 (Reply) at 35-36
‘054: Paper 1 (Pet.) at 107-08; Paper 26 (Reply) at 34-35
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Obvious to detect over-voltage as well as under-voltage

[0002] Data storage systems are used in numerous appli-
cations and have widely varying complexity related to the

application storing the data, the amount of data required to National Semiconductor
be stored, and numerous other factors. A common require-

;PO"NER FAIL DEI-ECT) ment is that the data storage system securely store data,

L meaning that stored data will not be lost in the event of a

720 AUTOUATC [ power losls. or other failure of th.e storgge system. In fact, LMC6953
many applications store at primary data storage systems .
gl POWER SWITCH and this data is then backed-up: rchived, at predeter- PCI Local Bus Power Su pervisor
724 mined time intervals in order to provide atiditional levels of
TO CAPS data security. DC Electrical Characteristics
" oL S0 e il oo o oo oo 0 perrion: R e = SR e G
!!B‘ } Sy Parameter Conditions Min Typ Max Units
1 RT CURRENT In the embodiment of FIG. 2, the Vis | Vop Over-Vaitage Threshold || (Note 4) 5.45 58 5.75 v
728 PCI OPERATION NAS device 108 includes one backup device 144, having a Vis Vop Under-Voltage Threshold (Note 4) 425 | 44 | 4ss v
AND TRISTATE PCl non-volatile memory, in which the storage controller 132 Visg/” | 0avOverVolage Troshod e 20 fw a1
~ ¥ . o noer-Voitage Inreshol ote 8 A a
T causes a copy of data to be stored at storage devices 140 to 7 -
EX1025 (Spiexs), Fig. 14 & be provided to the backup device 144 in order to help
_pq) (’)2 9'0030 prevent data loss in the event of a power interruption or other EX1063, 1-2
[0002], [0030] failure within the NAS device 108. In other embodiments,
more than one backup device 144 may be utilized in the
NAS device 108.

‘918: Paper 1 (Pet.) at 104-05; Paper 25 (Reply) at 35-36
‘054: Paper 1 (Pet.) at 107-08; Paper 26 (Reply) at 34-35
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Obvious to detect over-voltage as well as under-voltage

0. So in the overvoltage situation, how does

the charge pump operate differently?

B. The charge pump gets the power signal from

the host, so if the power signal from the host is

cut off because |an ancomaly was detected]| and reported

) Other types of power signal
anomalies, such as power surges and spikes, can additionally
cause permanent damage_tc%-tm-r%mﬁy of the storage
subsystem.

The storage subsystem in the preferred embodiment also
includes a voltage detection circuit that monitors the power

signal from the host system to detect anomalies. The Voltage
detection circuit responds to detection of a power signa

to the host throu ready-busy, then the charge pump

begins to shut Mown.

EX2030/EX2060 (Wolfe) at 251:10-16

anomaly Dy asserting a busy signal to block the host system [j‘? ]
from performing write operations to the storage subsystem. ‘
By asseljting the busy signal, the voltage dete(.:lion circuit DE?IEE?IGOEN |
substantially ensures that backuE power provided by the ) CIRCUIT I
charge pump (and by the batterv and/or capacitive array, if ;
provided) will be sufficient for the controller 1o complete all Sﬁ(g?gM |
outstanding operations. The likelihood that data will be lost |
as the result of the power signal anomaly is therefore pen |Vl | CHARGE Veeo ﬁf‘i EEPROM I
significantly reduced. Sl IR PUMP ORY |
36| # CONTROLLER MEM |
| (E.G. FLASH) |
EX1038 (Hajeck) at 1:28-:31, 1:62-2:7 & Fig. 1 | OPTIONAL |
I BATTERY OR 1

I CAPACITIVE
| ARRAY :
! L |
| J4 |
< —ADDR/DATA7CRIRL :

|

'918: Paper 1 (Pet.) at 12-13, 60-66. 75-77; Paper 25 (Reply) at 20-22
'‘054: Paper 1 (Pet.) at 12-13, 41-45, 53-54, 70-72; Paper 26 (Reply) at 21-23
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SELECTIVELY SWITCHING
A SECOND VOLTAGE ON/OFF
(1918 CLAIM 23)

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



The Institution Decision correctly found that Grounds 4-5 render “a
second voltage...selectively switched on or off” obvious in Claim 23

;POWER FAIL DETECT )

# _
720 ™ AUTOMATIC

POWER SWITCH
TO CAPS

v
ABORT CURRENT

PCI OPERATION
AND TRISTATE PCl

EX1025 (Spiers), Fig. 14

Va
724

;-
728

BAKER BOTTS

Patent Owner contends that claim 23 requires a second \
voltage to be selectively switched on or off, and that
Petitioner maps the second voltage as the voltage supply
to the processor core. Prelim. Resp. 71 (citing Pet. 99).
Patent Owner contends that Petitioner’'s mapping relates
to turning off the supply voltage to the system bus, not
the processor core. [d. (citing Pet. 114-15). Patent Owner
does not explain why turning off the voltage supply on
the system bus would not also turn off the power to the
processor core. Although Patent Owner further argues
that the processor must remain on while backing up data
in the SDRAM, Patent Owner does not indicate what
language in claim 23 requires the processor core to be
switched on during data backup.

‘918 ID at 53
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Obvious to selectively switch off voltage to unused interface

5. Claim 23 (POR 71-72)

Netlist argues that Grounds 4-5 fail to satisfy “a ‘second’
voltage...selectively switched on or off” as required by claim 23. POR 71. But as
correctly found by the Board, the related discussion for claim 8.b.3 shows this
limitation would be obvious for at least two reasons. ID 53: Pet. 112-15. Netlist
argues “Petitioner has not presented any situation in Spiers where the processor
core would be off but the SDRAM remains on.” POR 72, but that ignores the
situation where “to conserve power during S3 sleep mode...the SDRAMs are in

self-refresh mode and power to the processor is turned off.” Pet. 112: EX1003,

19820-22.
—D—A 6. Command/Address output control in S3 mode. When the Advanced Memory Buffer core logic is in S3 power
J: (= O mode, all command/address outputs, including CKE, ODT, CLK, and all other command/address pins, will be
FBDIMM: driven low. In S3 mode, 1.8V supply is on. 1.5V, Vit, and 3.3V are off. DRAMs are in self refresh, and the CKE

Advanced Memory Buffer AMB)  signals must be driven low.

EX1027,p. 1 & 21

'918: Paper 1 (Pet.) at 112-15; Paper 25 (Reply) at 33
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 142




"REGISTERED"
ADDRESS AND CONTROL SIGNALS
(1918 CLAIMS 8 & 14)

GROUND 4
(SPIERS + AMIDI)

BAKERBOTTS



Translating signals from host to SDRAMs requires registering

180

132
STORAGE j
CONTROLLER
< Ve
BUS 4
>P\,./128
7
140 4
Ve
L STORAGE DEVICE BACKUP J
DEVICE
WRITE-BACK -~
CACHE -~

148 ———/

BAKER BOTTS

Ex. 1025, Figs. 3 & 5

8. Registered plurality of C/A signals for claims 8, 14 (POR
75-76

Netlist argues that Spiers’s processor “translat[es]” the signals from the host
to the SDRAMSs. and thus supposedly does not “register[]” them. POR 75-76. But
in order to “translate” those signals, Spiers’s processor would first need to
“capture” and thus “register” those signals, Pet. 108-12: EX1003, 9807, as was
standard, EX1075, 91:1-93:16; EX1077. 8. Nothing in the claims requires a direct
pass-through of “registered” signals without translation, which would exclude

preferred embodiments like FBDIMM (pp.8-9).

172

186

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

176 210 194 218 190
DIMM
N T N E
\ /
o || = = — S e
DRAM DRAM DRAM DRAM DRAM DRAM oram || oram
J 1 H 2 3-4@]5 6 7H8
PROCESSOR
198 ADDR / CMD/ CLK> - DQ/DQS
o S
I i SO —
_/
‘\/

EX1077, 9; see also EX1075 (Mangione-Smith), 97:16- 98:18

'918: Paper 1 (Pet.) at 109-11 and 120-21; Paper 25 (Reply) at 37
144




OVER-VOLTAGE DETECTION
(‘054 CLAIM 9)

GROUNDS 4-5
(SPIERS + AMIDI + HAJECK)

BAKERBOTTS



Sending an over-voltage detection signal was obvious

e | -
PROCESSOR POWER FAIL DETECT

, — -7 20/_ AUTOJI:AATIC
72 . POV-‘IJ%RC%VQTCH
A A :

- 1Pl oPERATION
202 \1? 728 AND TRISTATE PC

Ex. 1025 (Spiers), Figs. 5 & 14

1. Field of the Invention

The present invention relates to circuits from protecting
storage subsystems, such as but not limited to flash memory
cards, from damage and data loss caused by irregularities in
a power signal provided by a host.

EX1038 (Hajeck) at 1:10-13

&National Semiconductor

LMC6953
PCI Local Bus Power Supervisor

neral Description

The\LMC6953 is a voltage supervisory chip designed to
meet YXCI (Peripheral Component Interconnect) Specifica-
tions Rgvision 2.1. It monitors 5V and 3.3V power supplies.
In cases of power-up, power-down, brown-out, power failure

and manual reset interrupt, fhe LMC6953 provides an active

low reset.|RESET holds low for 100 ms after both 5V and

3.3V powers recover, or after manual reset signal returns to
high state. The external capacitor on pin 8 adjusts the reset
delay.

EX1063 at 1

'054: Paper 1 (Pet.) at 96, 107, 110-11; Paper 26 (Reply) at 34-36
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MOTION TO EXCLUDE 04.
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Hyperlinks are not permissible evidence under 37 CFR § 42.63(a)

BAKER BOTTS

form of an exhibit

(a) Exhibits Required. Evidence consists of affidavits, transcripts of
depositions, documents and things. All evidence must be filed in the

&\" L L EN
2,

K

< 7

’r‘];,\__/ &

37 C.FR. § 42.63(a) (emphasis added) 7 or ol

2 “Main memory” is commonly known as RAM.

https://www.pcmag.com/en

memory#:~:text=Main%20

015%20the%20primary.to%20the%?20capaci

ty%2001%20RAM.

Sur-reply at p. 1, n.2

FPGA memory controller

ons/e/ef/IRAM13a.JPG).

https://upload.wikimedig

Sur-reply at p. 26
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Sur-reply at p. 24

918: Paper 33 (Pet. MTE) at 1-3
054: Paper 35 (Pet. MTE) at 1-3
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New evidence not allowed with Sur-Reply under 37 CFR § 42.23(b)

BAKER BOTTS

A sur-reply may only respond to arguments raised in the corresponding S 2
reply and may not be accompanied by new evidence other than
deposition transcripts of the cross-examination of any reply witness.

37 C.F.R. § 42.23(b) (emphasis added) )

2 “Main memory” is commonly known as RAM.

https://www.pcmag.com/en

memory#:~:text=Main%20

015%20the%20primary.to%20the%?20capaci

ty%2001%20RAM.

Sur-reply at p. 1, n.2

FPGA memory controller

ons/e/ef/IRAM13a.JPG).

https://upload.wikimedig

Sur-reply at p. 26
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Sur-reply at p. 24

918: Paper 33 (Pet. MTE) at 3-5
054: Paper 35 (Pet. MTE) at 3-5
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