
Ex. 2064, p. 1DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ex. 2064, p. 2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Challenged Claims Recite PCB Interface to the Host System Memory Slot

The ’918/’054 PatentsThe ’918/’054 Patents



Ex. 2064, p. 4DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The PCB Interface (to Host Memory Slot) Has Edge Connections 
Coupling Power/Data/Address/Control From Host to the Memory Module

The ’918/’054 PatentsThe ’918/’054 Patents



Ex. 2064, p. 5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris’s Memory Module

Patent Owner Response (918) at 4.

EX1023 (Harris), FIG. 1A.



Ex. 2064, p. 6DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Does Not Provide Power to the Memory Module 
Via Memory Slot Edge Connections

Patent Owner Response (918) at 5.

EX1023 (Harris), FIG. 1A (modified/annotated).

Harris’ external voltage is provided to the 
side of the module, not the edge connections  



Ex. 2064, p. 7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Admits Location of Control/Data/Address Edge Connections on Harris

Reply, at 3-4



Ex. 2064, p. 8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Expressly Replaces The Power Supply Pins 
On The Edge Connection Interface

Patent Owner Response at (918) 4, 6, 8.

EX1023 (Harris), [0012]



Ex. 2064, p. 9DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Expressly Replaces The Power Supply Interface Pins 
On The Edge Connections

Patent Owner Response at (918) 4, 6, 8.

EX1023 (Harris), [0012]

Not “interface” pins



Ex. 2064, p. 10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Expressly Eliminates System Board Power Supply

Patent Owner Response at (918) 4, 8, 10-11.

EX1023 (Harris), [0019]

If 12V were supplied from the motherboard, it 
would also be “system-board-specific power supply” 



Ex. 2064, p. 11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

12V is “Unregulated”; Unregulated Voltage Never Routed Through Interface

EX1023 (Harris),  [0010]

Patent Owner Response at (918) at 6.

Dr. Mangione-Smith:

• Unregulated voltage never provided 
through interface pins or system 
board

• Harris does not describe alternative 
locations for unregulated or 
regulated voltage pins
Ex. 2031, ¶ 64



Ex. 2064, p. 12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

12V is “Unregulated”; Unregulated Voltage Never Routed Through Interface

Patent Owner Response at (918) at 6.

EX1023 (Harris),  [0016]

Dr. Mangione-Smith:

• Unregulated voltage never provided 
through interface pins or system 
board

• Harris does not describe alternative 
locations for unregulated or 
regulated voltage pins
Ex. 2031, ¶ 64



Ex. 2064, p. 13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Does Not Provide Power to the Memory Module 
Via Memory Slot Edge Connections

Patent Owner Sur-Reply (918) at 4.
EX2030, 130:19-23 (cited at POR, 8)

EX1023 (Harris), Fig. 3 (annotated).

Wolfe: “Figure 3 is a block diagram and it does not show the power supplies”.Wolfe: “Figure 3 is a block diagram and it does not show the power supplies”.

Memory 
Slot Edge 

Connection



Ex. 2064, p. 14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

If Interface Pins Supplied Power in Harris, Figure 3 Would Depict

EX1023 (Harris), [0017]

Patent Owner Response at (918) at 8.
Patent Owner Sur-Reply at 3, 19.



Ex. 2064, p. 15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Touts the Benefits of Eliminating System-Board Power Supply
(i.e., an Internal Voltage Source)

Patent Owner Response (918) at 8.

EX1023 (Harris), [0019]

EX1023 (Harris), [0020]



Ex. 2064, p. 16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Avoiding Interface Pins for Voltage Allows System Board to Host 
Evolving Technology

EX1023 (Harris), [0002]
Patent Owner Response at 3, 8, 35
Patent Owner Sur-Reply at 5.



Ex. 2064, p. 17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Providing Power to Memory Modules Via Non-Edge Connections Was Known

EX2035, 3; EX2036, 42.
Patent Owner Response (918) at 5.

EX2035, 3 

EX2036, 42.

Edge connections

Backup
Power
Source

Edge connections Backup Power Source



Ex. 2064, p. 18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Claims Are Not Satisfied By Merely Supplying Power from the Host

Patent Owner Sur-Reply (918) at 6.



Ex. 2064, p. 19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claimed PCB Interface Receives Data, Address, and Control Signals From the Host

The ’918/’054 PatentsThe ’918/’054 Patents



Ex. 2064, p. 21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

FBDIMM – Advanced Memory Buffer (AMB)

Patent Owner Response (918) at 11-12.

EX1027 at 4 (annotated). 



Ex. 2064, p. 22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition Relies on Signals Generated On-Module By The AMB, 
Not Signals Received From The Host

Petition (918) at 21.

The Petition



Ex. 2064, p. 23DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition (918) at 22-23.

Alleged “control signals”

Alleged “address signals”

Alleged “control signals”

The Petition Relies on Signals Generated On-Module By The AMB, 
Not Signals Received From The Host

The Petition



Ex. 2064, p. 24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

AMB Specification Distinguishes Data from Signals

Patent Owner Response 918) at 12.

“Data” from 
controller to 

interface

“Signal” from 
AMB to DRAM



Ex. 2064, p. 25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris+FBDIMM Module Receives Serialized Encoded Information

Patent Owner Response (918) at 13.

EX1027, 4.

No pins on 
FBDIMM 

module to 
receive address 

or control
signals from 

host



Ex. 2064, p. 26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris+FBDIMM Module Generates The Relied-on Address 
and Control Signals On-Module

Patent Owner Response (918) at 13.
EX1027, 4.

Address and 
Control Signals 
Relied On By 

Petitioner Are 
Generated by 

AMB



Ex. 2064, p. 27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris+FBDIMM Module Receives Serialized Encoded Information

Patent Owner Response (918) at 12.

EX2040 at 1.



Ex. 2064, p. 28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe Testified That The AMB Receives Address/Control Information

Patent Owner Sur-Reply (918) at 8.

EX2030, 10:7-11.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris+FBDIMM Module Received Data, Address, and Control Information

Patent Owner Sur-Reply (918) at 8.



Ex. 2064, p. 30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Proposed Voltage Mappings for ’918 Patent 
Based on Harris+FBDIMM

Petition (918) at 26.

Recited Voltages of Claim 1 



Ex. 2064, p. 32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Proposed Voltage Mappings for ’054 Patent 
Based on Harris+FBDIMM

Petition (054) at 27.

Recited Voltages of Claim 1 



Ex. 2064, p. 33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Proposed Only Two Voltages Generated On-Module In Face of DDR 
Specifications, Including FBDIMMs

EX1023 (Harris), [0009]
Petition at 10, 16.
Patent Owner Response (918) at 17.

“Harris further discloses that when implemented as the on-
board VRM 102, the single “high-frequency switching voltage 
converter” converts the externally supplied voltage “into 
appropriate local voltage levels that power … the Vdd and Vcc
paths 108, 106, respectively.”

EX2031 (Mangione-Smith Declaration), ¶79.

Targets DDR-
Standardized 
Devices

Vdd on board

Vcc on board



Ex. 2064, p. 34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Expert Confirms That a POSA Reading Harris Would Understand And 
Comply With JEDEC Standards

EX1003 (Wolfe), ¶158

EX1003 (Wolfe), ¶161

Petition at 16.



Ex. 2064, p. 35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In FBDIMM Specification, One Source For VCC/VCCFD; 
One Source For VDD, VDDQ, VDDL 

EX2031 (Mangione-Smith Declaration), ¶88. EX2031 (Mangione-Smith Declaration), ¶88.

Patent Owner Response (918) at 23.



Ex. 2064, p. 36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

FBDIMM Uses Single Source For VDD/VDDQ/VDDL and VCC/VCCFBD

Patent Owner Response at (918) 22.

FBDIMM Standard provides a single 
set of VCC pins for VCC/VCCFBD

EX1028 (JEDEC FBDIMM Specification), 11

FBDIMM Standard provides a single 
set of VDD pins for VDD/VDDQ/VDDL



Ex. 2064, p. 37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The FBDIMM Standard Uses A Single Converter For VDD/VDDQ/VDDL

Patent Owner Response (918) at 25.

EX1026 (JEDEC DDR2 SDRAM Specification), 9

FBDIMM Standard provides for a single 
converter for VDD/VDDQ/VDDL



Ex. 2064, p. 38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1026 (JEDEC DDR2 SDRAM Specification), 9

Petitioner’s Reliance on an Alleged “Option 2” Fails To Motivate 
Using Separate Buck Converters For VDD/VDDQ/VDDL

Option 1

Option 2

Patent Owner Response (918) at 25.



Ex. 2064, p. 39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Alleged “Option 2” Are Actually Alternatives to Vref Tracking 

EX1026 (JEDEC DDR2 SDRAM Specification), 9

“Options” end in 
periods, not “ANDs”

Patent Owner Response (918) at 25.



Ex. 2064, p. 40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Turning Voltages On Or Off Separately Does Not Motivate Separate Converters

EX1026 (JEDEC DDR2 SDRAM Specification), 9

Patent Owner Response (918) at 25.



Ex. 2064, p. 41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Andrew Wolfe
Samsung’s Expert

The Experts Agree: The Industry Rejected Using Multiple 
Converters in FBDIMMs for VDD/VDDQ/VDDL

Patent Owner Response (918) at 25.
Patent Owner Sur-Reply (918) at 17.

EX2030 (Wolfe Deposition), 133:5-9

EX2031 (Mangione-Smith Declaration), ¶90.

William Mangione-Smith
Netlist’s Expert



Ex. 2064, p. 42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Industry Rejected Using Multiple Converters To Supply 
VDD/VDDQ/VDDL or VCC/VCCFBD For Good Reasons

Patent Owner Response (918) at 23-24.
Patent Owner Sur-Reply (918) at 17.

EX2006 (Micron Technical Note), 4



Ex. 2064, p. 43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Industry Rejected Using Multiple Converters To Supply 
VDD/VDDQ/VDDL or VCC/VCCFBD For Good Reasons

Patent Owner Response (918) at 25.
Patent Owner Sur-Reply (918) at 17.

EX2031 (Mangione-Smith Declaration), ¶88.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Industry Rejected Using Multiple Converters To Supply 
VDD/VDDQ/VDDL or VCC/VCCFBD For Good Reasons

Patent Owner Response (918) at 25.
Patent Owner Sur-Reply (918) at 17.

EX2031 (Mangione-Smith Declaration), ¶90.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Evidence of Alleged Motivations to Use 
Separate Converters Are Untethered to Harris

Petition (918) at 31.

EX1062 (Power-Supply Management—Principles, Problems, and Parts) at 13.

No evidence 
of analog 
voltages

FBDIMM 
does not run 
at hundreds 
of amperes

VDD, VDDL, and VDDQ are each 
supplied to the same devices



Ex. 2064, p. 46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established A POSITA Would Have Used Separate 
Buck Converters For VDD/VDDQ/VDDL or VCC/VCCFBD

Patent Owner Sur-Reply (918) at 16.

EX1028, 11

System-
Board-
Specific 
Voltage 

Level



Ex. 2064, p. 47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established A POSITA Would Have Further Modified 
Harris+FBDIMM With Separate Buck Converters Given Space Constraints

Patent Owner Response (918) at 20
Patent Owner Sur-Reply (918) at 12

EX1026 (Harris), [0010]

X 4

• EX1078, 23 EX2042, 7.



Ex. 2064, p. 48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established A POSITA Would Have Used Separate 
Buck Converters For VDD/VDDQ/VDDL or VCC/VCCFBD

Petition at (918) 26.

The 918 PetitionThe 918 Petition
Voltage mappings that require 
using separate converters for 
the same voltage level under 

Petitioner’s theory



Ex. 2064, p. 49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established A POSITA Would Have Used Separate 
Buck Converters For VDD/VDDQ/VDDL or VCC/VCCFBD

Petition (054) at 27.

Voltage mappings that require 
using separate converters for 
the same voltage level under 

Petitioner’s theory

The 054 PetitionThe 054 Petition



Ex. 2064, p. 50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Own Evidence Shows that Single Buck Converter 
Outputting Multiple Voltages Were Known

Patent Owner Sur-Reply (918) at 14.
Patent Owner Response (918) at 18.

Single buck converter 
receiving only Vin (1) and 
outputting different Vout2 
and Vout3 

EX1048, 2 (annotated)



Ex. 2064, p. 51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Single Buck Converters Can Generate Multiple Voltages

EX2004 at 99 (pdf page 11)
Patent Owner Sur-Reply (918) at 14.
Patent Owner Response (918) at 18.

EX2003 at 2.



Ex. 2064, p. 52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Expressly Discloses Using a Single Converter to Provide Multiple Voltages

Patent Owner Response (918) at 17.

EX1023 (Harris), [0010]



Ex. 2064, p. 53DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris’ Claims Confirm a Single Module Can Supply Multiple Voltages

EX1023 (Harris), Claim 1



Ex. 2064, p. 54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Absent Further Modification, Harris+FBDIMM Would Not 
Use Separate Converters For Each Voltage

Patent Owner Response (918) at 18.

Harris’ existing system

At most only 2 more 
regulators needed 

under Petition’s 
theory

’918 IPR’918 IPR



Ex. 2064, p. 55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Absent Further Modification, Harris+FBDIMM Would Not 
Use Separate Converters For Each Voltage

Patent Owner Response (054) at 21.

’054 IPR’054 IPR

Harris’ existing system

At most only 1 more 
regulator needed 
under Petition’s 

theory



Ex. 2064, p. 56DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Voltage Mapping C Fails:  Harris Does Not Generate VTT On-Module 
And A POSA Would Not Be Motivated to Modify Harris To Do So

Petition (918) at 26.

The 918 Petition



Ex. 2064, p. 57DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition (054) at 27.

The 054 Petition

Voltage Mapping C Fails:  Harris Does Not Generate VTT On-Module 
And A POSA Would Not Be Motivated to Modify Harris To Do So



Ex. 2064, p. 58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Does Not Teach Or Suggest Generating VTT On-Module

Patent Owner Sur-Reply (918) at 17-18.

EX102 (Harris), FIG. 1A.

EX1023 (Harris), [0012]



Ex. 2064, p. 59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Have Had Specific Reasons Not to Generate VTT On-Module

Patent Owner Response (918) at 28.

EX2031 (Mangione-Smith Declaration), ¶97

“[S]upplying VTT from the motherboard would ensure that all DIMMs 
connected to the same memory controller would have the same 
termination voltages …. This would also eliminate undesirable ground 
loops between the DIMMs, on the one hand, and between the DIMM 
and the motherboard, on the other hand.”

“VTT supply must sink and source current…. The design complexity 
would favor having a single regulator for a group of DIMMs rather 
than one regulator per DIMM.”

EX2031 (Mangione-Smith Declaration), ¶96William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Not Generate VTT Using A Buck Converter

Patent Owner Response (918) at 29-30.

EX2006 (Micron Technical Note), at 7.

VTT was typically generated by an LDO

See also EX2007-2010, EX2050 (linear VTT regulators that generate VTT from VDDQ).See also EX2007-2010, EX2050 (linear VTT regulators that generate VTT from VDDQ).



Ex. 2064, p. 61DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

There Are Specific Reasons To Use An LDO To Generate VTT

Patent Owner Response (918) at 29-30.

EX2031 (Mangione-Smith Declaration), ¶99

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s VTT Examples are for DDR1, not DDR2

Patent Owner Response (918) at 40
Patent Owner Sur-Reply (918) at 30.

EX1040, p. 18

VDDQ of 2.5V 
is for DDR1*

*EX1003 Wolfe Decl., ¶139 



Ex. 2064, p. 63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s VTT Examples are for DDR1, not DDR2

EX1041, p. 2

Patent Owner Response (918) at 40
Patent Owner Sur-Reply (918) at 30.

VDDQ of 2.5V 
is for DDR1*

*EX1003 Wolfe Decl., ¶139 



Ex. 2064, p. 64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1040 and EX1041 Do Not Suggest Using Buck Converters in FBDIMMs

EX2031 (Mangione-Smith Declaration), ¶100

Patent Owner Sur-Reply (918) at 18.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Not Use A Buck Converter To Generate 
VDDSPD, As Required By All Voltage Mappings

Petition (918) at 26.

The 918 Petition



Ex. 2064, p. 66DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Does Not Teach Or Suggest Generating VDDSPD On-Module

Patent Owner Sur-Reply (918) at 18.

EX102 (Harris), FIG. 1A.

EX1023 (Harris), [0012]



Ex. 2064, p. 67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Not Use An On-Module Buck Converter To 
Generate VDDSPD, As Required By All Voltage Mappings

Patent Owner Response (918) at 30-31.

• Petitioner fails to explain why a POSA would add an on-module converter for 3.3V 
VDDSPD when there is already a 3.3V power rail available on the motherboard.
‒ “3.3V is a common power rail on the motherboard such that it can be supplied to 

FBDIMMs without the increased cost and problems associated with providing a regulator 
for each of Harris’ modified FBDIMM memory boards” EX2031, ¶102.

• A POSA would understand there are reasons not to have multiple 3.3V regulators 
because the SMBus controller on the motherboard uses the same SMBus to 
communicate with the SPD of each FBDIMM.
‒ “[I]f VDDSPD voltages are supplied by different regulators to the SMBus controller on the 

motherboard and individual DIMMs, they cannot track each other and would lead to 
communication problems when they are actually at different voltage potentials.” Id.

• A POSA would not use a buck converter which is less efficient than an LDO.
‒ “[T]he low current level required by components using VDDSPD means that buck 

converters would be very inefficient.” EX2031, ¶103.
‒ Buck converter: “efficiency less than 20% at 10mA current” Id.
‒ LDO: “An LDO with a12V-input-3.3V-output would be 26% efficient.” Id.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Use of Buck Converters Is Entirely Hindsight

EX1023 (Harris), [0010].

Patent Owner Response (918) at 4, 8, 16, 17.



Ex. 2064, p. 69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Argues That General References to Step Converters Does Not 
Inherently Disclose Buck Converters 

Petition (918) at 4. EX. 1003 (Wolfe)



Ex. 2064, p. 70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Amidi Does Not Use Separate On Board Converters for DDR2 Required Voltages:
VDD, VCC, VTT

Petition at 6, 79 (citing EX1003 at ¶196).

EX1024 (Amidi) at FIG. 6.

EX1024 (Amidi) at 7:52-59.



Ex. 2064, p. 72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 2 Still Assumes Motivation to Use 
Separate Converters For Each FBDIMM Required Voltage

Petition at 75.



Ex. 2064, p. 73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris Already Provides Redundant Power to the Memory Module

Patent Owner Response (918) at 32.

EX1023 (Harris), FIG. 1B.

EX1023 (Harris), [0014]



Ex. 2064, p. 75DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris’ Redundancy Implementation Provides Backup Power Using Redundant 
Input Voltages

Patent Owner Response (918) at 34.

EX2031 (Mangione-Smith Declaration), ¶107William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 76DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe Agrees:  Harris’ Existing Redundancy Implementation 
is Functionally Similar to Amidi’s Backup Power Supply

Patent Owner Response (918) at 34.

EX1003 (Wolfe Declaration), ¶170.

Harris

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition:  Amidi’s Backup Power Supply Is Functioning 
“In the Same Way” As Harris’ Redundant Implementation 

Petition (918) at 55.

The PetitionThe Petition



Ex. 2064, p. 78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Would Not Have Preferred a Battery Backup 
Solution To Harris’ Existing Redundancy Implementation

Patent Owner Response (918) at 30-31.

• “[U]sing Amidi’s battery only results in additional and unnecessary complexity, with 
Harris’s 12V external source having to be stepped-down with a buck converter to 5V 
for Amidi’s battery, only to then be stepped back up with a boost converter to 12V. 
EX2031, ¶108.

• The ’918 patent notes that “batteries may require maintenance, may need to be 
replaced, are not environmentally friendly, and the status of batteries can be difficult 
to monitor.” EX1001, 4:56-58; Id.

• “Amidi’s battery backup solution would require a substantial amount of on-board 
space ….” EX2031, ¶108.

• “[A] battery backup solution would also be able to provide backup power for only a 
finite period of time based on the battery’s capacity. This would represent an 
inadequate solution for power interrupts which last longer.” Id., ¶109.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 80DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’918 Claims 5-7, 9-13, 16-22, 24-27:  
Trigger Signal Produced In Response to Detecting Over-voltage

The ’918 PatentThe ’918 Patent



Ex. 2064, p. 81DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’054 Claims 6-7, 11-12, 17, 29:  
Trigger Signal Produced In Response to Detecting Over-voltage

The ’054 PatentThe ’054 Patent



Ex. 2064, p. 82DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition: Harris Allegedly Teaches Detecting Over/Under Voltages

The PetitionThe Petition

Petition (918) at 62



Ex. 2064, p. 83DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Harris’ ± 15% Is a Design Tolerance, Not Detection of Over/Under Voltages

EX1023 (Harris), [0013]

EX2031 (Mangione-Smith Declaration), ¶116

Patent Owner Response (918) at 39.

And no trigger signal is produced in Harris if supply voltage exceeds design tolerance And no trigger signal is produced in Harris if supply voltage exceeds design tolerance 



Ex. 2064, p. 84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition: Allegedly Well-Known to Detect Over/Under Voltages

The Petition

Petition (918) at 62



Ex. 2064, p. 85DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Evidence Shows That Allegedly Suitable 
Regulators Did Not Detect Over-Voltage

Patent Owner Sur-Reply (918) at 20.

EX1078, 1, 3.

Undervoltage, but no 
Overvoltage detection



Ex. 2064, p. 86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Wide Input Voltage Tolerance Obviates the Need for Over-Voltage Detection

Patent Owner Response (918) at 40.

EX1040

EX1041



Ex. 2064, p. 87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

High Upper Limit on Input Voltage 
Obviates the Need for Over-Voltage Detection

Patent Owner Response (918) at 40.

117. … [V]oltage regulators that Samsung alleges are suitable for use 
with Harris do not detect input overvoltage, as Dr. Wolfe confirmed. 
See EX2030, 58:24-61:12; EX1040; EX1041…. An unregulated 12V 
voltage source with ±15% wide tolerance has an expected voltage 
range of 10.2 – 13.8V. The 28V upper limit for the converters in 
EX1040 is well above the 13.8V upper range. So is the 16V upper limit 
for the converters in EX1041. Indeed, even if the +/-15% tolerance 
represents only a 3-sigma process, the upper limit for the converters 
in EX1040 would be 26.7 sigmas away; and the upper limit for the 
converters in EX1041 would be 6.7 sigmas away. That means the 
probability that the input voltage would be above the permissible 
operating range of these converters is extremely low (6 sigmas means 
one in half a billion chance). As such, a POSITA would have no need to 
include input overvoltage detection for these regulators.

EX2031 (Mangione-Smith Declaration), ¶117.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established Any Reason to Detect 
Over-Voltage in the Harris+Amidi Combination

Patent Owner Sur-Reply (918) at 22.



Ex. 2064, p. 89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition: A POSA Would Allegedly Be Motivated to Switch to Amidi’s Backup 
Power When Over-Voltage Is Detected Based On Hajeck

The PetitionThe Petition

Petition (918) at 77



Ex. 2064, p. 90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hajeck Does Not Suggest Switching To Backup Power In 
Response To Detecting An Over-Voltage

Patent Owner Response (918) at 41.

EX1038 (Hajeck), FiG. 2.

Hajeck’s voltage detection 48 circuit sends a “busy signal” 38 back to the host 32 to prevent the 
host 32 from performing write operations to the memory subsystem 30 when voltage anomalies 
are detected. EX1038, 3:30-57



Ex. 2064, p. 91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hajeck Reduces The Risk Of Data Loss By Inhibiting New Write Operations, 
Not Switching To A Different Power Source

Patent Owner Response (918) at 41.

EX1038 (Hajeck), 4:3-9

Hajeck expressly continues to provide regular
power in the event of voltage anomalies

Hajeck expressly continues to provide regular
power in the event of voltage anomalies



Ex. 2064, p. 92DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hajeck Teaches to Use a Charge Pump To Protect Against Over-Voltages, 
Not To Switch to Backup Power

Patent Owner Response (918) at 41.

EX1038 (Hajeck), 4:3-9



Ex. 2064, p. 93DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hajeck Teaches Continued Operation With Same Power Source in Over-Voltage 
Condition

Patent Owner Response at 41, 44.
Patent Owner Sur-Reply at 34.

EX1038 (Hajeck), 3:6-15



Ex. 2064, p. 94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“There will be some set of spikes and surges that can 
be absorbed by the charge pump.”

Dr. Wolfe Agrees:  Hajeck’s Charge Pump Would Absorb Over-Voltages

Patent Owner Sur-Reply (918) at 21.

EX2030 (Wolfe Deposition), 229:9-11.

“So something like a spike would be diluted in that 
reservoir and would not be passed through.”

EX2030 (Wolfe Deposition), 230:11-13.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 95DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

None Of The References Motivate Switching To Backup 
Power In Response To An Over-Voltage 

Patent Owner Response (918) at 40-42
Patent Owner Sur-Reply (918) at 20-22.

• Harris
‒ discloses only a design tolerance of +/- 15% for input voltage.
‒ does not disclose detecting over-voltages or switching to backup power .

• Amidi
‒ discloses switching to backup power only in response to power loss. 

• Hajeck
‒ does not disclose/suggest switching to backup power in response to an over-

voltage because, in that condition, it inhibits write operations while continuing to 
provide regular power from Hajeck’s charge pump.

‒ discloses using a charge pump to protect against over-voltage.

The alleged desire to switch to backup power supply to avoid data loss in an over-
voltage condition is not found in any of prior art references, alone or in combination.

The alleged desire to switch to backup power supply to avoid data loss in an over-
voltage condition is not found in any of prior art references, alone or in combination.



Ex. 2064, p. 96DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 10-11, 15, 22:  Non-volatile Memory Within The Logic Element

The ’918 PatentThe ’918 Patent



Ex. 2064, p. 97DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The AMB in Harris+FBDIMM Is Alleged To Include Non-Volatile Memory

Petition (918) at 67.

The PetitionThe Petition



Ex. 2064, p. 98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established That an AMB Includes Non-Volatile Memory

Patent Owner Response (918) at 43.

Dr. Wolfe’s testimony confirms Petitioner has not provided 
competent evidence that claims 10-11, 15, 22 are obvious:

EX2030 (Wolfe Deposition), 293:1-6.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 99DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Has Not Established That an AMB Includes Non-Volatile Memory

Patent Owner Response (918) at 43.

Petitioner’s reference to SPD for claim 15 fails to bridge the gap 
because SPD and AMB are two different components:

EX2030 (Wolfe Deposition), 292:21-25.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 100DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 11-12, 18-19, 25-26: Write Operation In Response To Over-Voltage

The ’918 PatentThe ’918 Patent

The Petition relies on the AMB as the “logic element.” Pet. 67.  
So the AMB must write the information into non-voltage 

memory to satisfy the claims.

The Petition relies on the AMB as the “logic element.” Pet. 67.  
So the AMB must write the information into non-voltage 

memory to satisfy the claims.



Ex. 2064, p. 101DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 5, 7, 8, 23, 24: Write Operation In Response To Over-Voltage

The ’054 PatentThe ’054 Patent



Ex. 2064, p. 102DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petitions Rely on FBDIMM’s S3 Sleep Mode

Petition (918) at 67-68.

The 918 PetitionThe 918 Petition



Ex. 2064, p. 103DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petitions Rely on FBDIMM’s S3 Sleep Mode

Petition (054) at 50-51.

The 054 PetitionThe 054 Petition



Ex. 2064, p. 104DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

S3 Mode Is Controlled By The Main CPU, Not The AMB

Patent Owner Sur-Reply (918) at 23.

S3 mode is controlled 
by the main CPU, not 
by the AMB on DIMM 
or even the memory 
controller (orange) 



Ex. 2064, p. 105DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe Confirmed:  S3 Is Never Determined By The Memory Module

Patent Owner Sur-Reply (918) at 23.

EX2030 (Wolfe Deposition), 283:18-23.

Because the CPU controls when S3 mode is entered, any alleged “logic element” on 
the module (e.g., AMB) cannot determine to enter into the S3 state upon detecting an 

over-voltage condition to execute the write operation in the claimed manner.

Because the CPU controls when S3 mode is entered, any alleged “logic element” on 
the module (e.g., AMB) cannot determine to enter into the S3 state upon detecting an 

over-voltage condition to execute the write operation in the claimed manner.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 106DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Fails To Provide Any Competent Evidence That 
Harris+FBDIMM Could Operate In The Alleged Manner

Patent Owner Sur-Reply (918) at 23.

EX2031 (Mangione-Smith Declaration), ¶125.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 107DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 108DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001 (Chen), Claim 1

The Challenged Claims Are Directed to a Memory Module

The ’918/’054 PatentsThe ’918/’054 Patents



Ex. 2064, p. 109DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ’918/’054 Patents Consistently Describe  Memory Modules 
as Connecting to The Memory Controller

EX1001, 3:66-67

Patent Owner Response (918) at 2.
Patent Owner Sur-Reply (918) at 1.

EX1001, 12:44-48

EX1001, 12:52-57



Ex. 2064, p. 110DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The District Court: The Invention Is Directed to Memory Modules 
That Connect To the Memory Controller (i.e., Main Memory)

Patent Owner Response (918) at 2.
Patent Owner Sur-Reply (918) at 1.

EX2032 (Samsung’s Objections to Claim Construction Order), 28



Ex. 2064, p. 111DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The District Court: The Recited “Memory Module” Includes Structure 
Necessary To Connect To A Memory Controller 

Patent Owner Response (918) at 2.
Patent Owner Sur-Reply (918) at 1.

EX2032 (Samsung’s Objections to Claim Construction Order), 28

Court cited to same FIG. 7.6 of EX2034



Ex. 2064, p. 112DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Memory Modules That Connect to The Memory Controller 
via Memory Buses Are Main Memory Modules

Patent Owner Response (918) at 2-3.

EX2031 (Mangione-Smith Declaration), ¶53 (citing EX2034 (Memory Systems), at 319.

JEDEC-Style Memory Architecture

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 113DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe: Main Memory Modules Connect To The Memory Controller

Patent Owner Response (918) at 2.

Andrew Wolfe
Samsung’s Expert

EX2030 (Wolfe Deposition), 123:20-25.



Ex. 2064, p. 114DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Did Not Object To the Court’s Findings 
On The Meaning of “Memory Module”

Patent Owner Response (918) at 2.

EX2033 (Samsung’s Objections to Claim Construction Order), 3.

Petitioner only objected to the Court’s finding that the preamble is limiting, 
not to the Court’s findings as what a “memory module means to a POSA.

Petitioner only objected to the Court’s finding that the preamble is limiting, 
not to the Court’s findings as what a “memory module means to a POSA.



Ex. 2064, p. 115DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Recited “Memory Modules” Are Main Memory 
Modules That Connect to The Memory Controller 

Patent Owner Response (918) at 2-3.

EX2031 (Mangione-Smith Declaration), ¶53.

Both the intrinsic and extrinsic evidence support interpreting “memory modules” as 
main memory modules that include structures to connect to a memory controller.

Both the intrinsic and extrinsic evidence support interpreting “memory modules” as 
main memory modules that include structures to connect to a memory controller.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 116DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 117DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition Relies on Spiers’ PCI Card As The Recited “Memory Module”

Petition (918) at 82.

The PetitionThe Petition



Ex. 2064, p. 118DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Backup Device



Ex. 2064, p. 119DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Andrew Wolfe
Samsung’s Expert

Dr. Wolfe: Spiers’ PCI Card Is Allegedly A “Memory Module” 
Because It Includes Memories Mounted On It

Petition (918) at 82.

EX1003 (Wolfe Declaration), ¶644.

Every Graphics Card and System on Chip Is A Memory Module Under 
Dr. Wolfe’s Interpretation 

Every Graphics Card and System on Chip Is A Memory Module Under 
Dr. Wolfe’s Interpretation 



Ex. 2064, p. 120DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Andrew Wolfe
Samsung’s Expert

Under Dr. Wolfe’s Interpretation, These Are “Memory Modules” Because 
They Have Memories Mounted On Them

Patent Owner Response at 46.

Motherboard

Graphics Card

Gaming Console



Ex. 2064, p. 121DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Memory Module on a PCI Card is a Separate Component

Memory module

PCI card 
EX2053

Patent Owner’s Response (918) at 47.



Ex. 2064, p. 122DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A PCI Card includes Memory Modules and Other Components

Patent Owner’s Sur-Reply (918) at 24, 26 



Ex. 2064, p. 123DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Memory Module on a Card is a Separate Component

Patent Owner’s Sur-Reply (918) at 27.

Q. Is the memory riser board 
part of that memory 
module? 

A. No, it’s not.
EX1075, 223:24-225:9 (Mangione-Smith)

William Mangione-SmithWilliam Mangione-Smith



Ex. 2064, p. 124DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Is Not a “Memory Module” 

Patent Owner Response (918) at 45-47.
Patent Owner Sur-Reply (918) at 23-27.

• Spiers’ PCI card does not connect to a memory controller 
(or include structure necessary to connect to a memory 
controller). 

• Even Under Petitioner’s theory, Spiers’ PCI card is not a 
“memory module” because it is not “a circuit board that 
connects to a host computer that includes memory.” Reply 2.



Ex. 2064, p. 125DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Is Not a “Memory Module” 

Patent Owner Response (918) at 45-47.
Patent Owner Sur-Reply (918) at 23-27.

• Spiers’ PCI card does not connect to a memory controller 
(or include structure necessary to connect to a memory 
controller). 

• Even Under Petitioner’s theory, Spiers’ PCI card is not a 
“memory module” because it is not “a circuit board that 
connects to a host computer that includes memory.” Reply 2.



Ex. 2064, p. 126DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Connect To A Memory Controller

Dr. Wolfe confirmed (and the Reply does not dispute) that:
• “in the context of an ordinary microprocessors,” a memory 

controller is “the interface that provides the timing and 
control signals to memory.” EX2030, 213:24-214:4.

• in Spiers, the storage controller 132 does not provide timing 
or control signals to either the SDRAM or NAND flash on 
Spiers’ PCI card. Id., 214:17-215:24.

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Dr. Mangione-Smith confirmed the same. EX2031, ¶129Dr. Mangione-Smith confirmed the same. EX2031, ¶129

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 127DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Connect To A Memory Controller

Q. What is a memory controller?

A. Again, it depends on context, but in the context of an 
ordinary microprocessor, it's the interface that provides 
the timing and control signals to memory.

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

EX2030, 213:24-214:4 (objections omitted)

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 128DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Connect To A Memory Controller

Q. Does the storage controller 132 provide timing and 
control signals to the NAND flash on the PCI card?

A. No.

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

EX2030, 214:23-215:2 (objections omitted)

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 129DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Connect To A Memory Controller

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Q. Okay. So does the memory controller within the storage 
controller 132 provide the timing and control signals to 
the NAND flash on the PCI card? 

A. No.

Q. Does the memory controller within the storage controller 
132 provide the timing and control signals to the SDRAM 
on the PCI card? 

A. No.

Andrew Wolfe
Samsung’s Expert

EX2030, 215:14-24 (objections omitted)



Ex. 2064, p. 130DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe Confirmed That Spiers’ Storage Controller Is Not A Memory 
Controller For The Memory On The PCI Card

Neither Spiers nor Petitioner identify any other memory controller in Spiers.Neither Spiers nor Petitioner identify any other memory controller in Spiers.

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Dr. Wolfe testified that the memory controllers
for the PCI card memories are in processor 198



Ex. 2064, p. 131DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Alleged Voltage Converters Are Not On Spiers’ Memory Modules

Petition at 78.

Petitioner’s alleged converters providing 
regulated voltages VCC, VDD, VDDQ, VTT, etc.

Spiers’ memory modules

Spiers’ memory controller

VOLATILE 
MEMORY

NON-
VOLATILE 
MEMORY

POWER 
SUPPLY



Ex. 2064, p. 132DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Process Is System Memory Controller

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Q. And so the only memory controller that provides the timing and 
control signals to the SDRAM and the NAND flash on the PCI card is 
the memory controller within processor 198 on the PCI card; is that 
correct? 

A. There would likely be multiple memory controllers within 198, one 
for the NAND flash and one for the SDRAM. 

***

Q. Okay. So the memory controllers that provide the timing and the 
control signals to the memories on the PCI card, are those residing 
within processor 198? Is that fair? 

A. Yes.

Andrew Wolfe
Samsung’s Expert

EX2030, 216:2-17 (objections omitted)



Ex. 2064, p. 133DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Converters Are Not On The Memory Modules

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

RED:
Memory controller for the PCI 
card memories in processor 198

Blue:
Spiers’ memory modules

Green:
Alleged converters



Ex. 2064, p. 134DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Need To Connect To A Memory Controller

Dr. Wolfe confirmed (and the Reply does not dispute) that:

• the memory controllers that provide the timing and control 
signals to the memory on Spiers’ PCI card reside only in the 
microprocessor 198 on the PCI card. 

Dr. Mangione-Smith confirmed the same. EX2031, ¶129Dr. Mangione-Smith confirmed the same. EX2031, ¶129

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Andrew Wolfe
Samsung’s Expert

EX2030, 216:2-17, 214:6-10



Ex. 2064, p. 135DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Does Not Connect To A Memory Controller

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.

Q. And so the only memory controller that provides the timing and 
control signals to the SDRAM and the NAND flash on the PCI card is 
the memory controller within processor 198 on the PCI card; is that 
correct? 

A. There would likely be multiple memory controllers within 198, one 
for the NAND flash and one for the SDRAM. 

***

Q. Okay. So the memory controllers that provide the timing and the 
control signals to the memories on the PCI card, are those residing 
within processor 198? Is that fair? 

A. Yes.

Andrew Wolfe
Samsung’s Expert

EX2030, 216:2-17 (objections omitted)



Ex. 2064, p. 136DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Memory Controllers For Spiers’ Memories Reside On The PCI Card

Because Spiers’ PCI Card contains onboard memory controllers, Spiers’ PCI card is not a 
“memory module” because it does not connect to a memory controller (nor need to)

Because Spiers’ PCI Card contains onboard memory controllers, Spiers’ PCI card is not a 
“memory module” because it does not connect to a memory controller (nor need to)

Onboard memory controllers for memory 
modules inserted into PCI card’s memory slots

Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25.



Ex. 2064, p. 137DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Is Not a “Memory Module” 

Patent Owner Response (918) at 45-47.
Patent Owner Sur-Reply (918) at 23-27.

• Spiers’ PCI card does not connect to a memory controller (or 
include structure necessary to connect to a memory 
controller). 

• Even under Petitioner’s new reply theory, Spiers’s PCI card 
is not a “memory module” because it is not “a circuit board 
that connects to a host computer that includes memory.” 
Reply (054) at 2.



Ex. 2064, p. 138DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New Construction of Memory Module In Reply

“Netlist misleadingly quotes statements by Dr. Wolfe about “main 
memory modules,” POR 3-4, but Dr. Wolfe explained that in the context of 
this patent, a “memory module” is not limited to main memory or to any 
specific connection, EX2060, 125:12-127:13 (“memory module” is “a 
circuit board that connects to a host computer that includes memory”); 
see also EX2056, 100:15-101:19 (similar).”  

Reply (054) at 2.



Ex. 2064, p. 139DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Is Not a “Memory Module” 

Patent Owner Sur-Reply (918) at 23-24.

In Spier’s PCI card, the memory is included on the separate 
SDRAM/NAND module cards, not on the PCI card.

In Spier’s PCI card, the memory is included on the separate 
SDRAM/NAND module cards, not on the PCI card.



Ex. 2064, p. 140DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI Card Is Not a “Memory Module” 

Patent Owner Response (918) at 47.
Patent Owner Sur-Reply (918) at 24.

EX2053 at 1.

The “memory module” is the NVDIMM, not the PCI card).The “memory module” is the NVDIMM, not the PCI card).

A PCI-Express card with a Netlist NVDIMM. A PCI-Express card with a Netlist NVDIMM. 

NVDIMM



Ex. 2064, p. 141DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers-Type PCI Cards Were Known To Include Onboard 
Memory Controllers And DIMM Slots

Spiers’ PCI card is no more a memory module than a graphics card containing DRAM memory, 
a motherboard having memory slots filled by DIMMs, or a computer with DRAM modules. 

Spiers’ PCI card is no more a memory module than a graphics card containing DRAM memory, 
a motherboard having memory slots filled by DIMMs, or a computer with DRAM modules. 

Patent Owner Response (918) at 46
Patent Owner Sur-Reply (918) at 26.



Ex. 2064, p. 142DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

AMBs Do Not Satisfy Petitioner’s Definition of Memory Controller

Reply (918) at 25
Patent Owner Sur-Reply (918) at 26.

AMB Does Not Satisfy Dr. Wolfe’s Definition
Q. What is a memory controller?

A. Again, it depends on context, 
but in the context of an 
ordinary microprocessor, it's 
the interface that provides 
the timing and control signals 
to memory.

Andrew Wolfe
Samsung’s Expert



Ex. 2064, p. 143DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe confirmed that:

• “the memory controllers 
that provide the timing 
and control signals to the 
memory on Spiers’ PCI 
card reside only in the 
microprocessor 198 on 
the PCI card.” 

AMBs Do Not Satisfy Petitioner’s Definition of Memory Controller

No memory controllers in AMB

EX2030, 216:2-17, 214:6-10

Reply (918) at 25
Patent Owner Response (918) at 45.
Patent Owner Sur-Reply (918) at 25-26.



Ex. 2064, p. 144DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Reply Argument Fails: Unlike Spiers’ PCI Card, 
The PCI Riser Board Does Not Have A Memory

Reply (918) at 25
Patent Owner Sur-Reply (918) at 26-27.

EX1075 (Mangione-Smith) 223:24-225:9 (discussing EX2101, p.14, 
“Q: Is the memory riser board part of that memory module? A: No, it’s not.”).

EX1075 (Mangione-Smith) 223:24-225:9 (discussing EX2101, p.14, 
“Q: Is the memory riser board part of that memory module? A: No, it’s not.”).

No memory on riser board

Memory
Module



Ex. 2064, p. 145DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 146DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 4 Requires Modifying Spiers With DDR2/DDR3 Modules

054 Petition at 73.



Ex. 2064, p. 147DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 4 Requires Modifying Spiers With DDR2/DDR3 Modules

054 Petition at 73.

“DRAM Bus: that 
receives VTT in DDR is 
on a module



Ex. 2064, p. 148DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

VTT Termination is On a DIMM

EX 1027, at 20.

Patent Owner Response (918) at 28.



Ex. 2064, p. 149DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition Incorporates JEDEC Specifications Into Grounds 4/5

Petition at 3, 86.

Discussing JEDEC 
Specifications

DDR2/DDR3 not 
in proposed 

combinations



Ex. 2064, p. 150DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition Incorporates JEDEC Specifications Into Grounds 4/5

EX 1003 (Wolfe), ¶660.

Petition at 87.



Ex. 2064, p. 151DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Discloses SDRAM On A PCI Card

Patent Owner Response (918) at 49, 54.

• Discloses only 3.3V 
and 1.8V (processor)

• 3.3V for SDR SDRAM 
and NAND

EX1005 (Spiers) at Fig. 5.



Ex. 2064, p. 152DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Discloses Only 3.3V and 1.8V

Patent Owner Response (918) at 49, 54.

EX1005 (Spiers) at Fig. 5.

“REG 5V To 3.3V”

“REG 1.8V FPGA CORE”



Ex. 2064, p. 153DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Figure 4 Embodiment Does Not Use Regulators (And Is Not Relied On)

Patent Owner Response (918) at 48.

Petitioner does not rely on the FIG. 4 embodiment 
for any independent claims

Institution Decision (918) at 44.

EX1025 (Spiers) at [0036].



Ex. 2064, p. 154DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ PCI interface Is The Data Transfer Bottleneck – No Reason To Use 
Faster DDR2/DDR3 In Place of Spiers’ SDRAM

Patent Owner Response (918) at 56.

EX2031 (Mangione-Smith Declaration), ¶145.

The Reply does not dispute Dr. Mangione-Smith’s 
detailed calculations (EX1003, ¶¶141-145) showing that 
Spiers’ PCI interface was the bottleneck for data transfer

The Reply does not dispute Dr. Mangione-Smith’s 
detailed calculations (EX1003, ¶¶141-145) showing that 
Spiers’ PCI interface was the bottleneck for data transfer

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 155DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Mangione-Smith’s Detailed Unrebutted Detailed Calculations Showing 
Spiers’ PCI Interface Is The Bottleneck For Data Transfer

Patent Owner Response (918) at 55.

EX2031 (Mangione-Smith Declaration), ¶142.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 156DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Continue Dr. Mangione-Smith’s Detailed Unrebutted Detailed Calculations 
Showing Spiers’ PCI Interface Is The Bottleneck For Data Transfer

Patent Owner Response (918) at 55.
EX2031 (Mangione-Smith Declaration), ¶143.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 157DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Continue Dr. Mangione-Smith’s Detailed Unrebutted Detailed Calculations 
Showing Spiers’ PCI Interface Is The Bottleneck For Data Transfer

Patent Owner Response (918) at 55-56.

EX2031 (Mangione-Smith Declaration), ¶144-145.

William 
Mangione-Smith

Netlist’s Expert



Ex. 2064, p. 158DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Evidence that the Application Suitable for Usage of DDR

EX2012, p. 73

Patent Owner Response (918) at 57-58.



Ex. 2064, p. 159DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Application Has High Write-to-Read Ratio

Patent Owner Response (918) at 58-59.

EX2031 (Mangione-Smith Declaration), ¶147.

William 
Mangione-Smith

Netlist’s Expert

• Dr. Mangione-Smith explained that Spiers’ SDRAM is only read in case of a restore or a power 
interruption (which is rare), but writes occur with every system write (which is frequent). Id., ¶147 



Ex. 2064, p. 160DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Spiers’ Application Has A High Write-to-Read Ratio

Patent Owner Sur-Reply (918) at 28.

Spiers’ sends all received data to be 
stored (written) to the backup device

Spiers’ reads SDRAM data only to 
restore (e.g, following power failure)



Ex. 2064, p. 161DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s New PCI-X Reply Argument

• The Petition’s analysis and Spiers’ disclosure are specific to PCI, 
and neither mentions PCI-X. 

• Requires a new modification of Spiers, which is impermissible

• Even with an improper new modification of Spiers to use PCI-X, 
there is no evidence showing all limitations are met with PCI-X.

‒ Dr. Wolfe provides details only about how a PCI bus 
satisfies various limitations. EX1003, ¶¶604-608

Patent Owner Sur-Reply (918) at 28.



Ex. 2064, p. 162DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Only Suggests Incorporating Regulators On The PCI Card, 
Not On The DDR2/DDR3 Memory Modules

Petition at 101.

‘918 Patent, Claim 1 

Regulators providing alleged regulated voltages are not on Spiers’
“volatile memory” or “non-volatile memory” modules  



Ex. 2064, p. 163DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Reason for Buck Converter for VTT

Patent Owner Response (918) at 60-62
Patent Owner Sur-Reply (918)  at 29-30.

• Cited EX1046, p.109 and EX1026, p.7 “relate to when there is AC 
output measurement and/or device-under-test condition”
 VTT can also be generated via passive termination (no 

regulator used) (FBDIMM used VTT for power saving)

• Cited FBDIMM not suitable for PCI (Spiers’ 4 memory modules 
would require more than 35W if FBDIMM, while PCI card can 
only provide up to 25W)(EX1031, p. 137; EX2047, p. 20; EX2031, 
¶150)

• Commercially available dual buck for DDR1, not DDR2/DDR3 
VDD & VTT
 EX1047: DDR1 VTT termination, but DDR2/DDR3 uses on-die-

termination, not motherboard termination as in DDR1

Petition at 90

“[I]t would have been obvious to a 
POSITA to use “buck converter[s]” 
to provide each of these regulated 
voltages from the +5V power 
supply in order to achieve high 
efficiency, reliability, and flexible 
power conversion, as discussed 
previously.”



Ex. 2064, p. 164DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Alleged Reasons for Multiple Converters for 1.8V Inapplicable to Spiers

Patent Owner Response (918) at 27.

EX1062 (Power-Supply Management—Principles, Problems, and Parts) at 13.

No evidence 
of analog 
voltages

FBDIMM 
does not run 
at hundreds 
of amperes

VDD, VDDL, and VDDQ are each 
supplied to the same devices



Ex. 2064, p. 165DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Need for Multiple Buck Converters for 1.8V and 1.5V

Patent Owner Sur-Reply (918) at 14

1.5V

1.8V

1.5V

Inductor

A buck converter needs “an LC-filter 
just after the power switch ….” 
EX2020, p.22. Thus, the number of 
inductors reflects the number of buck 
converters. 

EX1048, 2 (shows two buck converters, each with its own inductor).

Single Buck Converter

See EX1078, 12 (LC filter); EX1075, 129:13-19.



Ex. 2064, p. 166DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Evidence Shows Using LDO for 5V-1.8V and 5V-3.3 Conversion

Petition at 87. 90.
EX1062 at 14.

“it would have been obvious to a POSITA 
to use “buck converter[s]” to provide 
each of these regulated voltages from 
the +5V power supply in order to 
achieve high efficiency, reliability, and 
flexible power conversion ….”

Patent Owner Response (918) at 64

EX1062 at 14.



Ex. 2064, p. 167DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Buck Converter Unsuitable for 5V-3.3V Backup Regulator 

Patent Owner Response (918) at 67-69.
Patent Owner Sur-Reply (918) at 31-32.

Unrebutted:
• Voltage oscillation in low load condition (EX2021, 5; EX2031, ¶¶157-159)
• Start-up time too long to maintain the content in the DRAM cells

‒ Dr. Wolfe admits that “the start time of a buck converter … may be thousands of microseconds.” 
EX1003, ¶818; EX1041, 10 (buck converter initialization and soft start measured “in seconds”); 
EX2022 

‒ SDRAM’s standard refresh rate, however, is 15.6μs. EX2025, 1; EX2031, ¶176

Petitioner’s own evidence also shows buck converters are unsuitable:
• EX1048 has an “Input Voltage Range” of “4.5 to 13.2V.”
• During backup, super-cap’s voltage may drop below 4.5V, at which point buck converter would stop 

operating. EX2031, ¶164 (voltage drops during super-cap discharge) 
• LDO would operate for entire 3.3V-5V range (EX2031, ¶159)(LDO operation not impacted by low voltage)



Ex. 2064, p. 168DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

TOPICS

GROUNDS 1-3

Harris Does Not Receive Power Via Edge Connections

Harris Does Not Receive The Recited Signals From the Host

A POSITA Would Not Have Used the Required # of (Buck) Converters

Ground 2 ASSUMES Separate Converters To Supply Each FBDIMM-Required Voltage

A POSITA Would Not Have Replaced Harris’ Redundant Power 

Additional Reasons Why Dependent Claims Are Not Obvious

GROUNDS 4-5

The Recited “Memory Module” Means A Main Memory Module

Spiers’ PCI Card Is Not a Main Memory Module

POSITA Would Not Use DDR2/DDR3 or Recited # of (Buck) Converters

Additional Reasons Why Dependent Claims Are Not Obvious



Ex. 2064, p. 169DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dependent Claim 13 – Dr. Wolfe Relies On The +5V PCI Supply Voltage During 
Normal Operation

EX1003, ¶863.

Patent Owner Response (918) at 72-73



Ex. 2064, p. 170DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Wolfe’s Analysis of Claim 13 Is Inconsistent With His Voltage Mappings 

Patent Owner Response (918) at 72-73

Dr. Wolfe’s reliance on Spiers’ +5V PCI supply voltage for the “power input voltage” of claim 
13 is inconsistent with the voltage mappings below, where the power supply Element 168 is 
used during power failure. EX1003, ¶¶ 657-659; EX1025, [0036].



Ex. 2064, p. 171DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dependent Claims 5-7, 8-14, 16-22, 24-27, 30 Are Not Obvious

Patent Owner Response (918) at 33-34

• Same reason as for Ground 1-3

• Input over-voltage not an anomaly that would have caused DRAM 
data loss 
‒ Upper limit for converters’ input voltage is much higher than the 

expected tolerance range

• Hajeck’s charge pump continues to operate when over-voltage 
occurs


