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Summary of Disputed Issues
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Only Two Disputed Limitations

1. Ground 1
The “gate array...configured to run independent processes” limitation
« Patent Owner argues for a narrow claim construction, but the prior art
provides the element under any proposed construction in the case
2. Ground 4
The “power converter” limitation
« Patent Owner seeks a previously rejected claim construction

« But regardless: the prior art provides the element under either
proposed construction in the case

6
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Outline

1. Ground 1: “gate array ... configured to run independent processes”
A. Claim construction

1. literal proposals
2. control and clocking

B. Dehkordi or Lyke provides this element under all proposals

2. Ground 4: “power converter”
A. Claim construction

B. Steele provides this element under both proposals

3. Additional Issues

A. Patent Owner uses the wrong definition of the POSITA

B. Patent Owner wrongly claims Dehkordi was “speculative”

C. Patent Owner incorrectly seeks to disregard prior art teachings
D. Patent Owner’s expert is entitled to no weight

7
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The Ground 1 Issue

“gate array...configured to run independent processes”

FISH. 8
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Ground 1: gate array “configured to run independent processes”

Claim Language

1. An instrument controller comprising:

a non-volatile memory storage component for program
and data storage;

a large volatile memory storage component for additional
program and data storage;

a processor coupled to both the non-volatile memory
storage component and the large volatile memory stor-
age components, the processor capable of high-
frequency and low-frequency operations and having an
embedded memory for storing an initialization program
that enables the processor to start up processing without
first retrieving a program from the non-volatile
memory;

at least two internal oscillators coupled to the processor,
for providing clock signals for the low-frequency and
high-frequency operations;

a plurality of gates arranged in a field programmable gate
array, the gate array coupled to the processor and
configured to run independent processes in parallel
with the processor; and

a plurality of analog-to-digital converters for receiving a
plurality of analog inputs, digitizing the analog inputs
at one of at least two possible bit depths, thereby
generating digital inputs, and providing the digital
inputs to the processor;

wherein a first portion of the gates in the field program-
mable gate array is configured to perform signal pro-
cessing; and

wherein a second portion of the gates in the field pro-
grammable gate array is configured to operate as a
signal distribution matrix for rerouting signals within
the instrument controller.

Ex. 1007 atcl. 1

9
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Outline

1. Ground 1: “gate array ... configured to run independent processes”
A. Claim construction
1. literal proposals
2. control and clocking
B. Dehkordi or Lyke provides this element under all proposals

10
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Ground 1: gate array “configured to run independent processes”

The prior art invalidates under any proposed construction

» Lyke and Dehkordi provide a “gate array ... configured to run independent
processes” if “independent process” is construed as:

« Plain and ordinary meaning
« Patent Owner's “without computational assistance from another”

J ({4

« Patent Owner's “independent of each other and the processor”

» Dehkordi provides the “gate array ... configured to run independent
processes” element even if an independent control or clocking requirement
is (wrongly) grafted into the claim language

Pet. at 7, 8, 27-29; Pet. Reply at 4-20 1
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Outline

1. Ground 1: “gate array ... configured to run independent processes”

1. literal proposals

12
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Ground 1: gate array “configured to run independent processes”

Claim Construction: “process”

Petitioner Patent Owner
Xilinx Sentient
Plain and Ordinary Meaning: “a computational process
Includes “a segment of code that may be | programmed into the FPGA gates.’
run independently” and “[a] program or Excludes initialization and power up

“process” | part of a program; a coherent sequence of | sequences.”
steps undertaken by a program”

Reply, 5-6; Petition, 8 POR, 26

» Petitioner proposes plain and ordinary meaning

 Dr. Shanfield (Petitioner’s expert) provides many examples of
a POSITA's understanding of “process”

« Patent Owner urges an artificially limited self-referential definition

Pet. at 7-8; Pet. Reply at 4-20; POR at 26; Ex. 1002 (Shanfield Decl.) at 14-15 Ex. 1050 (Shanfield Suppl. Decl.) at 16-69 13
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Ground 1: gate array “configured to run independent processes”

Intrinsic/extrinsic evidence of plain meaning of “process”

three independent processes
(@ Al1-A3. The processes are independent configurations of a
@& subset of gates within the FPGA.

@ A3 Ex. 1001 at 4:45-49 (cited by Ex. 1050 {1 47-59 & Pet. Reply at 5)

With an MIMD, each processor is executing its own instruction stream. In
many cases, each processor executes a different process. Recall from the last
chapter that a process is a segment of code that may be run independently, and

that the state of the process contains all the information necessary to execute that
United States Patent 1. ) Pt N, S375260 program on a processor. In a multiprogrammed environment, where the proces-

sors may be running independent tasks, each process is typically independent of
the processes on other processors.

[54) METHOD OF TIME MULTIPLEXING A
PROCRAMMARBLE LOGIC DEVICE

[e2]

(73] Assignee: Xiling, Ine,, San Jose, Calif

Ex. 3004 at 530 (cited by Ex. 1050 949 47-59 & Pet. Reply at 5)

09/119,534
© o Jul 20,1998

process? 1. A program or part of a program; a coherent e
sequence of steps undertaken by a program, iy

References Clied

US. PATENT DOCUMENTS

Ex. 3002 at 423 (cited by Ex. 1050 49 47-59 & Pet. Reply at 5) Microsoft

Computer
Dictionary

“have a shared memory. However, if signals from multiple Fifth E

Esbragh
iy 1958, pp. 160161

e | SUD-NIEtWOTKS feed the same combinational logic, a mecha-
—— ]

Tosg T
Configuraion  User 2

nism is required to allow each “process” to update the output
o %&f‘“;ﬁ”“j/ signal of the combinational logic. Creating redundant logic
(] 1[=] !

=
1m0

Ex. 1066 at 37:60-63 (cited by Ex. 1050 44 47-59 & Pet. Reply at 5)

14
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Ground 1: gate array “configured to run independent processes”

Claim Construction: “independent processes”

Petitioner Patent Owner
Xilinx Sentient
Plain and Ordinary Meaning: “Plain and Ordinary Meaning:

“independent process’ is ‘a process that| ‘without computational assistance
runs separately from another process.” | from another.’ Independent processes

mdepende?t (Independent processes is the plural are independent of each other and the
processes " »
form.) processor.
Reply, 4, 6-8; Petition 8 POR, 26

 Petitioner proposes plain and ordinary meaning

 Dr. Shanfield explains why the intrinsic evidence (prosecution history,
specification) supports plain meaning

« Patent Owner urges a “plain meaning” that embeds hidden limitations

Pet. at 7-8; Pet. Reply at 4, 6-8; POR at 26; Ex. 1002 (Shanfield Decl.) at 14-15; Ex. 1050 (Shanfield Suppl. Decl.) at 16-69 15
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Ground 1: gate array “configured to run independent processes”

Intrinsic evidence of plain meaning of “independent process”
« The patent’s affirmative example of independent processes are processes
that run separately from each other
* “independent configurations of a subset of gates within the FPGA"

L. As

shown, gates X1, X2 and X3 are configured to route the
input at node A to anyone of three independent processes
Al1-A3. The processes are independent configurations of a
subset of gates within the FPGA. Switches Y1, Y2 and Y3

X1

o ( ]‘>A1
o D

X3 @DM are configured to selectively route the outputs from these
= | processes to the output node B. When the analog functions

FRGA FGA FPGA rfapresented by Al—.AS are ido:nfltic.al3 then a form of func-
Swiches Analog Switches tional redundancy is achieved, giving an increased fault
Frocesses tolerance to the signal monitoring function. When the analog

functions A1-A3 differ, then different analog processing
functions are selectively applied to the analog signal being
monitored.

16

Pet. Reply, 6-7 (citing Ex. 1001, 8:16-32 & Fig. 2)
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Ground 1: gate array “configured to run independent processes”

Extrinsic evidence of “independent” process in FPGA context

. Space-sharing is a way ol partitioning the FPGA logic resource so that each
[unction or task obtains as much resource as it needs and executes independently of all

others as il it were the sole application executing on a chip just large enough to support it.

Ex. 1058 at 2 (cited by Ex. 1050 99 96-104 & Pet. Reply at 13 et seq.)

In multitasking systems, concurrent tasks may need to use the FPGA to perform specific (usually,
mdependent and unrelated) algorithms in hardware so as to achieve the performance required by
the corresponding applications. In some cases, an application may benefit from the speed-up
granted by the FPGA execution of different independent algorithms at different points of the task
itself. In other cases, it is mteresting to be able to run a service algorithm in hardware for all tasks

Ex. 1060 at 3 (cited by Ex. 1050 99 96-104 & Pet. Reply at 13 et seq.)

i.e. true multitasking [3].

Another

possibility is to execute several algorithms, that do not
require all FPGA resources, in parallel in one FPGA,

Ex. 1061 at 301 (cited by Ex. 1050 44 96-104 & Pet. Reply at 13 et seq.)

17
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Ground 1: gate array “configured to run independent processes”

In contrast, Patent Owner’s constructions are ipse dixit
POR PQ’s Expert Decl.

50. In my opinion. the proper construction of *process” is “a

A Claim Construction

The proper construction of “process™ is “a computational process

. . . . . . computational process programmed into the FPGA gates.” This definition is clear
programmed into the FPGA gates.” Robust specification support for this definition

S ‘ . . . from the *177 specification and f ordinary skill n the art would understand
exists in multiple areas including, e.g., at EX. 1001 at 8:16-32: 9:19-35. A primary om e specthication and one of orcinary sk m fhe art world understand

- ‘ : . that the claimed process must be a computational process to achieve the goals of
purpose of the FPGA is to act as a co-processor for various analog or digital ) P ) P ! =

. the invention. Robust specification support for this definition exists m multiple
functions that compute a result. EX. 1001 4:39-50. Power up sequences do not ! Pl !

. . areas including. e.g., at EX. 1001 at 8:16-32; 9:19-35. A primary purpose of the
qualify at least because they do not produce a computational result and such features =oe P Yy puip

. . . e FPGA 1s to act as a co-processor for various analog or digital functions that
have no specification support as processes. Similarly. initialization sequences also

. . compute a result. EX. 1001 4:39-50. Power up sequences do not qualify at least
do not qualify because they also do not produce a computational result, but rather pute 2 > P seq q 3 ‘

. . . because they do not produce a computational result. Similarly, initialization
merely prepare the FPGA to perform computations and also have no specification

support. EX 2020 9 49-51. sequences also do not qualify because they also do not produce a computational

. . . . ) W . - . elv - . . . -~ 1 Camm
The proper construction of “independent processes” is “without result. but rather merely prepare the FPGA to perform computations

. . . . o ) . . 52. In my opinion. the proper construction of “independent processes™
computational assistance from another™ which is consistent with Patent Owner’s

‘ o o ] ] is “without computational assistance firom another”™ which is consistent with the
previous litigation defmition and the specification. See, for example, EX. 1001 2:9-
specification and Patent’s Owner’s definition in a prior litigation involving the
18; 2:48-55.  The plain meaning of “independent processes™ are independent of
*177 patent. See, for example. EX. 1001 2:9-18: 2:48-55; EX. 1012; In my
each other and the processor. This is because grammatically speaking “independent™
opinion, the plain meaning of “independent processes™ are independent of each
modifies “process” which is its plain meaning. and. as the Board points out - the o ) ‘ )
other and the processor. This is because grammatically speaking “independent”

specification supports both. Institution Decision at 16. EX 2020 952 . . i . .
modifies “process” which is its plain meaning, and. as the Board correctly opines

- the specification supports both. Institution Decision at 16.

POR at 28; Ex. 2020 (Peck Decl.) at 24-25 18
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Outline

1. Ground 1: “gate array ... configured to run independent processes”
A. Claim construction

2. control and clocking

19
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Ground 1: gate array “configured to run independent processes”

What about PO’s argument re: “control and clocking”?

DESCRIPTION OF THE PRIOR ART

However, there are several limitations to the design in
U.S. Pat. No. 6,148,399. First the AIC is not capable of
performing parallel independent processes. Although the
AIC does include a specialized ASIC, it is controlled and
clocked by the microprocessor [lliéd cannot run independently
of the microprocessor. Accordingly, independent parallel
processes are not possible. Accordingly, what is needed is an
MCM design capable of executing multiple parallel pro-
cesses in an independent fashion.

Patent Owner's argument is not correct. The '177 patent...
« ...omits Lyke's FPGA teachings

« ..focuses on Lyke's “resistive ASIC”

« ..does not claim independent clocking or control
 ..undercuts Patent Owner’s arguments (slides 21-24)

Further, the prior art provides independent clocking and control (slides 28-29)

Pet. Reply 9-12; Ex. 1050 (Shanfield Suppl. Decl.) at 44 115-136; see also id., 78-93. Ex. 1001, 2:9-17 20
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Ground 1: gate array “configured to run independent processes”

Patent Owner’s argument about “control” is wrong

MCM MODULE

- ™
(FPGA LOCAL DATA)

Resources |+

Memory [
*

Desiga for Fasrwonsiity

Design for Teruhelry

Fig. 2: Functional unit mode

Figure | ; Designing for Testability for a Typical MCM.

As 1s clearly apparent from the above, D1-D2 operates under the control of

the processor, meaning that its FPGA neither operates independently or in parallel

during normal operation. Thus, in light of D2, D1 1s not operating independently or

POR at 41-42

21
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Ground 1: gate array “configured to run independent processes”

The ‘177 patent undermines PO’s “control” argument

] . .
177 Patent (Fig. 1 extract) Ex. 1065 (Sentient’s expert)
‘ Q. Figure 1 is an example of the multi-chip
|
CPU module that's claimed in the '177 patent, right?
110
A. Yes, that's correct. This is within the --
Control)
the section of detailed description of the preferred
ata Field
Programmable embodiments. That's correct.
—_— > Gate Array
170
Pet. Reply at 10; Ex. 1065 18:16--19:1 (excerpted) 22
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Ground 1: gate array “configured to run independent processes”

Patent Owner’s argument about “clocking” is wrong

A A A
MCM-D 8l 2
Subetrae H I
82 & a AN power & ground pus a7 el 1o s poses & g e
[ X =
. "__l_\ 2% - 3 .”‘
H T osis A e '.! E ' .
i Pona q Power-up Circui
FRER ] t",‘,.;:’_, S e TR |
o s = E 7 | Meutocy CS, R, Wr |
T IETHTR) | <~ & B BIST {
L d 4 |
| ADC Interfac b ADC e
e s =2k
S : DSPF %)
v FlASH S i
A B L 1175
e i [ Address[Z] Bus v"*{n.y. i
jHafl P Adst DG Buler |-
= il { f

W Progran: & 'TAG W General Purpos=
0 10

Figure 1. The Block Diagram of the DSP Sub-system.

As shown above. the DSP processor and the FPGA are connected through a
connrol bus (highlighted i yellow) used to control the FPGA. with both components
relying on the same clock. and which a POSA would understand were synchronized®,
As such. the FPGA 1s dependent on the processor. and they are necessarily in a
dependent configuration. Consequently. no independent processes are possible

during normal operation and neither the Petition nor D1 suggest otherwise. EX. 2020

68. POR at 38-39
23
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Ground 1: gate array “configured to run independent processes”

The ‘177 patent undermines PO’s “clocking” argument

external inputs in order to perform parallel processes. As
shown, gates X1, X2 and X3 are configured to route the
input at node A to anyone of three independent processes
Al1-A3. The processes are independent configurations of a
subset of gates within the FPGA. Switches Y1, Y2 and Y3
are configured to selectively route the outputs from these
processes to the output node B. When the analog functions
represented by A1-A3 are identical, then a form of func-
tional redundancy is achieved, giving an increased fault
tolerance to the signal monitoring function.

As shown, the FPGA may be clocked using the same
on-board VCO as the microprocessor; or it may be clocked
separately via an external clock 175. Alternatively, where no
clock is used, the FPGA will operate at gate speeds.

Pet. Reply at 10-11 (citing Ex. 1050 99 88-92); Ex. 1001, Fig 2; Ex. 1001, 4:49-52 & 8:20-29

24
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Outline

1. Ground 1: “gate array ... configured to run independent processes”

B. Dehkordi or Lyke provides this element under all proposals

25
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Dehkordi is a MCM with processor, FPGA, ADC,

Dehkordi:

Ground 1: gate array “configured to run independent processes’

volatile/non-volatile memory, etc.

Development of a DSP/MCM Subsystem
Assessing Low-volume, Low-cost MCM Prototyping for Universities

Peyman Defikordi, Tin Powell, Donald Boaldin
University of Tennessee'

Abstract

Wiz poper discusser the design and developmens of o
generalpurpose programmatle DSP mubsysiem packaged in
a multichlp module, The swhoviem comaing a 32-bir
ating-paint programmeable DSP processor alang with 256
Kebyte of SRAM, 128 Kebyte of FLASH memory. 10 Kopaie
FPGA and a d-chonmel | 2-8 ADC. The complens tubsysiem
i grconmectod on a 37 mm by 37 mo MOM-D subsirare
and packaged in @ F20-pin ceramic quod fla pack. The
design hag been submitied b the MIDAS Brokerage service
to be fabricated by Micra Module Spstems. Owr experionce
shaws rhar low-valume MOM typing is and
somewhat affordable for universities. The design fow,
elecrrical gnd thermal onolyses, CAD wols, cor and lessane
Jearned are discusyed fn this paper,

Introduction

Multichip module packaging has been in use by [BM and
others for highewolume and’or high-cost products for many
years but only recently has a bow-vodume and low-cost
service become pvailable to the design community, A
variety of other reasons bave also Empeded growth including
the availability of known good die (KGD) and the expense
of sophisticated CAD tocls optimized for this purpose.
Previoas work such as [1] discusses various MCM design
wechniques in depth, however, real-world MCM design
problems are nat well documented for the first-time users
[Z). Thers has been a tremendous pash from Advanced
Reszarch Project Agency (ARPA) for wide-spread usage of
this wchnolegy for e past fow years through thew
Applicatian Specific Electranic Module (ASEM) program.
As a resull, MIDAS is now offering MCM services for low-
cost profodyping [3]. As a8 pan of our ARPA praject, we
have exercised the availability of this technology for
umiversilies. We have performed this exercise by scquirimg
the appropriate CAD tools and designing 3 subsysiem using
bare dies that were procared in senall quastities within the
required time period. The final design has been submitted to
MUDAS for fabricatian.

! This wark was spoasored m pant by ARPA under grant
DAAH4-54-G-D004

0-R155- 7255255 $06.00 B 1556 [EEE

Design Flow

We decided 1 implement a design representing  typical
application of & MCM including a processor, memory and
pacc-amay, Tt consists of a complete DSP subsystem based
on the Motorola S6002 32-bit floating point DSE processer
as shown in Figure 1. The module abio includes 256 K-byte
of SEAM, 128 K-byte of EEPROM, a 10 K -gaic Xilimx
4010 FPGA and a 6-channel 12=bit ADC. The module was
designed to exploit the multi-processing capability of the
96002, The FPGA is primarily a hardware pre-processor of
incoming data but abso provides ather generic logic
functions  required for implementation of the  endire
subsystem.

T T T e
Figure |. The Block Dingram of the DSP Sub-system,

The design flow is shown in Figure 2 ghang with the
CAD tools used. We had to modify our ariginal plans
several tirmes in erder to be certain that all of the dics coald
be acquired within the desired time frame. W found out
that it fs & pood practice o establish 0 good working
relationship with the die supplier to reduce the design cycle
a8 well a8 die cost and to 1ake sdvantage of the awailabiliy
of dies which have already been tooled by the supplier. We
performed an sarly analysis on the candidote design to make

1 XILINX 1004

)

Al power & ground pins arc ticd to the power & ground placses

Power-up Circuit

Ex. 1004 at1,3

. The
FPGA has a RAM-based configuration where the
configuration may come from outside the module. A portion
of the FPGA is configured for multi-processing bus
arbitration and is connected to the internal data and address
bus on the module. The FPGA can easily be reconfigured to

26
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)

Ground 1: gate array “configured to run independent processes’

Dehkordi provides either side’s literal constructions

Dehkordi:
yowo K “The
al Al = AP g i s et o & round s FPGA has a RAM-bascd configuration where the

configuration may come from outside the module. A portion
of the FPGA is configured for multi-processing bus
arbitration and is connected to the internal data and address
bus on the module. The FPGA can easily be reconfigured to

Quiet Power

[=
1RQs {Mode), Clk, Res |
’I!

OnCE Port

Power-up Circuit

Data Bus

Independent processes as:

/ plain meaning: run separately from
other processes

v “without computational assistance
from another”

Program & ITAG W General Purpose
18] ]

“independent of each other and the
processor”

Pet. at 27-29 (citing Ex. 1002 (Shanfield Decl.) at 44 80-84 & Ex. 1036 & Ex. 1045) ; Pet. Reply at 12-20; Ex. 1050 (Shanfield Rep. Decl.) at 19-65; Ex. 1004 at 1-3 27
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)

Ground 1: gate array “configured to run independent processes’

Dehkordi also provides independent control

Dehkordi: 2l
Al perdcr & ground pins arc ticd to the pewar & gound plades

Address Bus

D2 Careful! planning for testability, proper connectivity %nd configuration of the FPGA not only
can allow for an emulated BSP methodology, but can also allow thorough testing of the MCM

(EX. 2019 at  in its environment. The FPGA can be configured as a pseudo built-in logic analyzer that can
monitor core dies within the MCM in rcal time. This allows testing of not only the hardware

1711 72): aspect, but also allows monitoring of software execution in a limited manner.

28
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Ground 1: gate array “configured to run independent processes”

Dehkordi also provides independent clocking

Dehkordi: Xilinx 4010 FPGA Manual (Ex. 1014, 23-24):

On-Chip Oscillator The oscillator output is optionally available after configura-
XC4000 Series devices include an internal oscillator. This fioN- Any two of four resynchronized taps of a built-in divider

oscillator is used to clock the power-on time-out, for config- 2'° also avalllable. Thesg taps are at 1.he fourth, n|n1h,.four-

uration memory clearing, and as the source of CCLK in tegmh and r_1|neteenth blt_s of thg divider. Thergfore, if the

Master configuration modes. The oscillator runs at a nomi- primary oscillator output is running at the nominal 8 MHz,

nal 8 MHz frequency that varies with process, Vec, and the user has access to an 8 MHz clock, plus any two of 500

temperature. The output frequency falls between 4 and 10 kHz, 16k_HZ’ 490Hz and 15Hz (.UP to 10% lower for low-vol-

MHz. age devices). These frequencies can vary by as much as
-50% or +25%.

D2 (Ex. 2019, 172):

Since this particular FPGA has an internal system clock, it can stop operations once
an error or fault is detected and notify its environment (PCB - LEDs) the probable cause of the
error/fault.

Xilinx 4010 FPGA

Pet. Reply at 16-20; Ex. 1050 at 55-58; Ex. 1014 at 23-24; Ex. 2019 at 172; Ex. 1004 at 1 29
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Ground 1: gate array “configured to run independent processes

Lyke is a MCM instrument controller with processor,
FPGA, ADC, volatile/non-volatile memory, etc.

Lyke:

Exit Voltage

Configuration Input Port

Power
Interface

Various
Voltage
Levels

Digital Input/Output Discretes (>30)

Adaptive I/O

Serial Ports (>4}
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=

Analog
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Y

Digital-to-
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Non
Volatile
Memory

Static
Random
(::> Access
Memory
(SRAM)

Pr 09 —

08sC-
Lo

0sC-
Hi

Ext OSC

reconfigurable field programmable gate amy (FPGA), reconfigurable inferconnect

Pat. No: 6,938,177
Docket No.: 42653-0048IP1

O3B T7T
devices. analog function blocks, and embedded power conversion.” Jd., 2:66-3:5 |-00451P1
29, Tnote that the "177 patent is very similar to the Lyke prior art reference Licace
discussed in more detail below. Sections of the *177 patent are identical or nearly 3-0048IP1
ouly p or pull-
identical 1o sections of the Lyke reference. Compare EX1001 with EX1003: ’ 3
[xternal
*177 Pateat (EX1001) Tyke Prior At (EX1003) i
[T]he present invention mcludes an The internal embedded power
internal embedded power conversion | conversion greatly extends AIC
module which greatly extends robustness, particularly when a
r of the design, Ty number of internal voltage
when a number of adjustable internal references are provided. When hn
voltage references are provided. When | combined with agile analog, this fixed,
combined with agile analog control, this | capability allows the AIC te not only lnber
capability allows the present invention to | maintain its internally correct Lit from
not only maintain its internally correct | operating power supply under external | |
operating power supply under external | variation, but this capability permits e AIC
variation, but this capability permits | the AIC to maintain interface kide for
the present invention integrity.” 6:10-19. fver, L
interface integrity fies of -
e h large et
“The present mvention uniquely “The AIC uniquely combines inherent fage. t
combines inherent core and O core and L/O features, design fren in ely, fional
feature[s]. design methodology, and methodology, and operating principles | | hanism | fres. b
5 inci Fomi i1di k £ device,” |[FY are
operating principles to create an to create an electronics building block | [shown Lfoces | fer fofmy
electronics building block having with numerous menitoring/controlling | [ in the i
itori ing plications. The AICs primary ay be erial | fesat [o.2005
applications. Along with its increased characteristies are small size, weight 4. b o
functionality and uaique circuit des1gn and power. versatile functionality, and If the 3 ports. e both | filed
the primary char v with robust application piile data |£,.
present invention ase its compm size, | regimes.” 1:66-2:5 3 e Isby | fuires fhich
light weight, low power consumption, or il F
and compatibility with robust pd uation. |jr frostal
application regimes.” 2:59-65 mation | be -
fessors, pfter v pses  |ibis
Ement, hine recise
SECUTTTY SYSTemms, eapons SeCUTITY SYSTems, Weapons m (a e low bre
omputers, space probe central control | computers, space probe central control hon- ey
AIC
ST TeTt operation (7 simple form of Tor ATCspecific and
rollback). The volatile storage also storage
allows for specific e |
- Y k-
I ‘ discrete signal channels. These channels ‘ discrete signal channels 2. These are -
‘ fast-switching drivers.” 7-7-25
‘ “As described earlier, a preferred “The internal embedded power,
of the present invention conversion greatly extends AIC fbut;

“the prior art fails to disclose or suggest ‘resettable digital real-time quartz

n

Dr. Shanfield showed the '177 Patent’s overlap with Lyke

Pet. at 4-6; Ex. 1003, Fig. 1; Ex. 1002 (Shanfield Decl.) 4 29 (p. 20-25); 19 35-39 (p. 27-32)

30
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Ground 1: gate array “configured to run independent processes”

Lyke:

Lyke provides either side’s literal proposals

Exit Voltage

Configuration Input Port

Power
Interface
Unit

Various
Voltage
Levels

Re-routable Signal Distribution Manifold

T~

Req'd for AIC

Digital Input/Cutput Discretes (>30

FPGA

; Non
Adaptive I/O <:> Volatile
Memory
! Serial Ports (>4) N
\| / Static
Central Random
P"’ﬁe?f"' <:> Access
nr M
Y emory
Agie (CPU) (SRAM)
N Analog :> Ir’;-\tg?flaoge P
V] frent unit - A—N o
Y osc-
Digitato- ii Lo
Analog
Back End Passive 0OSsC-
A Components Hi
A
Ext OSC

Ex. 1003 Fig. 1 (modified to add “FPGA” and
arrows described in Lyke's specification, that were
omitted in the "177 patent description of Lyke)

Pet. at 27-29; Pet. Reply at 14-16, Ex. 1003, Fig. 1 & 8:50-59; Ex. 1002 (Shanfield Decl.) at 44 80-84; Ex. 1050 (Shanfield Reply Decl.) 44 105-116 31

\ Other variations to the current
design include a surface-mounted program/prototype arca
for MEMS-based or other sensors and components, includ-
ing an AIC “personality” module plug-in socket, for extend-
ing AIC functionality without altering the AIC’s floor plan
size (similar to a co-processor socket). A RAM-based field
programmable gate array(s) interfaced internally within the
AlC and configured automatically through a downloading
mechanism involving AIC’s internal CPU and access of the
non-volatile memory might also be included.
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Ground 1: gate array “configured to run independent processes”

POSITA would have read Lyke knowing about FPGAs
Dr. Shanfield:

a POSITA would have known that one of

the fundamental features of an FPGA was the ability to run separate simultaneous

PTOCCSSES.

EX1050, 4105

Space—sharing is a way ol partitioning the FPGA logic resource so that each
function or task obtains as much resource as it needs and executes independently of all

others as il it were the sole application executing on a chip just large enough to support it.

In multitasking systems, concurrent tasks may need to use the FPGA to perform specific (usually,
independent and unrelated) algorithms in hardware so as to achieve the performance required by
the corresponding applications. In some cases, an application may benefit from the speed-up

Another
possibility is to execute several algorithms, that do not
require all FPGA resources, in parallel in one FPGA,
i.e. true multitasking [3].

Pet. at 27-29 (citing Ex. 1002 (Shanfield Decl.) at 44 80-84, Ex. 1025, Ex. 1036); Pet. Reply at 14-15 (citing Ex. 1050 44 105-109 (citing EX1058, 2; EX1060, 9; EX1061, 301) 32
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Ground 1: Summary

« The prior art combination (through Dehkordi or Lyke) provide a
“gate array ... configured to run independent processes” ...

... under the plain and ordinary meaning of this term

- under Patent Owner’s construction that “independent

processes’ [means] ‘without computational assistance from
another.”

- under Patent Owner’s construction “independent processe’ are
independent of each other and the processor.”

.- under Patent Owner’s clocking and/or control arguments.

« The Board should adopt Petitioner's unchallenged rationale regarding
combination of prior art references and the expectation of success in
making that combination. Pet., 12-18 (citing EX1002 99 50-66).

33
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The Ground 4 Issue

“power converter”

FISH. .

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Outline

2. Ground 4: “power converter”
A. Claim construction
B. Steele provides this element under all proposals

35
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Ground 4: “power converter”

The prior art invalidates under any proposed construction

« The Board correctly already analyzed this element in the POPR;
Patent Owner largely repeats its original arguments.

« Patent Owner advocates a claim construction that was rejected by a prior
district court judge in an unrelated matter.

« Patent Owner doesn'’t support its limited construction and there is no
lexicographic definition or limitation in the patent.

Pet. at 46-49; Pet. Reply at 21-23. 36
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Ground 4: “power converter”

Claim Language

5. The instrument controller of claim 1, wherein a third
portion of the gates in the field programmable gate array is
configured to operate as an internal embedded power con-
verter capable of receiving an input voltage level and
generating cach operating and reference voltage needed
within the 1nstrument controller.

37

Ex. 1001 at cl. 5.
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Ground 4: “power converter”

Claim Construction: Proposals of Record

Petitioner Patent Owner
Xilinx Sentient

Plain and Ordinary Meaning:

(same as construction issued by a (same as construction rejected by a
" Federal District Court judge from Federal District Court judge from
power . .
» | Sentient’s unrelated prior litigation) Sentient’s unrelated prior litigation)
converter
“plain and ordinary meaning, specifically, a| “a converter which changes a voltage
power converter converts power” level to another voltage level.”
Reply, 21; Petition, 8 POR, 26

38

Pet. at 8, 46-49; Pet. Reply at 21-23; POR at 26
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Steele provides a “power converter”

'1 77 C|a|m 5. The instrument controller of claim 1, wherein a third
portion of the gates in the field programmable gate array is
configured to operate as an internal embedded power con-
verter capable of receiving an input voltage level and
generating cach operating and reference voltage needed

Steele- within the instrument controller.
United States Patent 9 11 Patent Number: 5,675,824
Steele 1451 Date of Patent: Oct. 7, 1997
[54] PROGRAMMABLE LOGIC HAVING 5223751 61993 Simmons et al. .. 307475
SELECTABLE OUTPUT VOLTAGES 5260643 1171993 Sandht ... . 323225
5262705 1171993 Hattod ... 318/479
[75] Inventor: Randy C. Steele, Folsom, Calif. 5297097  3/1994 Etoh etal. . 395226
] 5304872 4/1994 Avraham et al. . .. 307/475
[73] Assignee: Intel Corporation, Santa Clara, Calif. 5325335 6/1994 Angetal. ....cricvicrianen. 365205

- - — . The V__, pins correspond to the output supply voltage. By
Yet another object of the present invention is to provide an  coupling the desired output voltage to a V__, pin, a user can

output signal voltage level which is derived from that select the voltage level of signals being output from a

signal’s input power supply. particular CFB. Once a user specifies a V., voltage for a
particular CFB, that whole block outputs signals at the

. . specified voltage level. In this manner, a user can specify a
Note that even though the PLD, itself, is powered by 5 pjyrality of different voltage levels for output signals. For

volts, a user has the ability to choose the voltage level for  example, a user could couple the V___ of CFBO to a supply
signals output from the CFBs. voltage of 5 volts while simultaneously coupling the V., of
CFB1 to a supply voltage of 3 volts. Hence, output signals

The PLD is powered by a 5.0 supply voltage on the V. from CFBO are at a 5 volt level, which can be properly
pin. V,, is ground. In addition, in the currently preferred “tilized by external devices operating on a 5 volt signal

: . . . reference. Meanwhile, output signals generated by CFB1 are
embodiment of the present invention, there is a separate V., at a 3 volt level. These 3 volt output signals can then be used

pin associated with each of the CFB’s 200-207 (i.e., eight  py those devices operating on signals at a 3 volt reference.
V cco PIRS).

Pet. at 46-49; Pet. Reply at 21-23; Ex. 1009, 2:40-42, 4:49-51, 4:23-27, 4:28-42 39
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Ground 4: Summary

« The prior art combination (through Steele) provides the
“power converter” element ...

« ... under the plain and ordinary meaning of this term

v .. under Patent Owner's (previously rejected) construction that a

“power converter” is “a converter which changes a voltage level to
another voltage level”

» The Board should adopt Petitioner's unchallenged rationale regarding
combination of the prior art references and the expectation of success in
making that combination. Pet., 22 (citing EX1002 99 115-118).

« Sentient’s argument that Steele is “superfluous” and “hindsight” is
incorrect. Petitioner’'s expert showed (with extrinsic evidence) the
POSITA would have sought the space/cost savings and reliability
advantages. See Petition at 46-47; Pet. Reply at 22-23.

Pet. at 8, 46-49; Pet. Reply at 21-23; POR at 26 40
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Additional Issues

FISH. .

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Outline

3. Additional Issues
A. Patent Owner uses the wrong definition of the POSITA
B. Patent Owner wrongly claims Dehkordi was “speculative”

C. Patent Owner incorrectly seeks to disregard prior art teachings
D. Patent Owner’s expert is entitled to no weight

42
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Additional Issue #1: PO uses the wrong POSITA

But the prior art invalidates under either POSITA

Petitioner
Xilinx

A person with a Bachelor’'s degree in Electrical Engineering or
Computer Engineering, or a related field, and ... two years of experience
related to the design or development of multi-chip modules operating
as instrument controllers.”

Pet., 7 (citing Ex. 1002 49 24-26); Reply, 1-4 (citing Ex. 1050 944 9-19

Patent Owner

A person with a Bachelor’s degree in Electrical or Computer
Engineering or an equivalent degree with at least four years of
experience in FPGA and processor systems design including but not

Sentient limited to system on a chip ‘SoC’ and electronic vehicle sensor
systems or related technologies.
POR, 24-25; Ex. 2020 4 22.
Exemplary intrinsic evidence re: POSITA
The invention in U.S. Pat. No. 6,148,399 combines con-
This is because an electronics instrument controller troller and data acquisition functions of conventional test
desi d i d ith the i t includ . modules into a single, tightly coupled MCM design. Prior to
?Slgne . 1 accor ancsa w1 . < IQVBD 100 l_nc u ©5 a S_lg' the invention of the AIC, many MCM design proposals for
nificant improvement in functionality and circuitry design space-based test devices had been proposed and/or devel-
over prior art MCM controllers, such as the AIC in U.S. Pat. oped; however, designs approaching the functional capabil-
No. 6,148,399. For example, the present invention improves - - - -
AN - . R FIG. 1 is a functional schematic block diagram of a

Pet. at 7 (citing Ex. 1002 44 24-26); Pet. Reply at 1-4 (citing Ex. 1050 44 9-19); POR at 24-25; preferred embodiment of the MCM Controller of the present
EX1001, 1:44-50, 2:34-44; 3:26-30 Invention, 43
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Additional Issue #2: Dehkordi is not “speculative”

Development of a DSP/MCM Subsystem
Assessing Low-volume, Low-cost MCM Prototyping for Universities

Cost & Testing Issues

The purpose of this section is to provide the reader with
a rather realistic cost for this MCM .We have prototyped a
total of 5 MCMs which each MCM costing about $ 2,780.

FPGA and a 6-channel 12-bit ADC. The complete subsystem
is interconnected on a 37 mm by 37 mm MCM-D substrate
and packaged in a 320-pin ceramic quad flat pack. The

to be fabricated by Micro Module Systems. Our experience
shows that low-volume MCM prototyping is achievable and
somewhat affordable for universities. The design flow,

PO’s expert at deposition:

I think a POSITA would have understood D1

and D2 and -- and how those systems operate, and I've

discussed that in my declaration.

Pet. at 9-10; Pet. Reply at 23-24; Ex. 1050 at 4 146; Ex. 1004 at 1, 3; Ex. 1065 (Peck Depo. Tr.) at 26:17-19 44
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Additional Issue #3: Prior art informs the POSITA

Ex. 1025, Halverson: Ex. 1036, Kostranov:
United States Patent (s (111 Patent Number: 5,574,930
Halverson, Jr.etal. (451 Date of Patent:  Nov. 12, 1996 A Reconfigurable Approach to Low Cost Media

Processing

Igor Kostarnow,

3
A processor is a functional unit within a computer that a Xilinx 4013 FPGA
interprets and executes instructions. In serial processors, o assara o e e B T
instructions are processed sequentially, one at a time, even RS — il
when the result or outcome of one instruction is independent - 1
of another instruction. In systems with parallel processors, ao e e b L]

performance is improved by processing unrelated instruc-
tions simultaneously within the same interval of time. —

Traditional parallel data processors execute simulta-
neously with a main processor instructions that are unre-
lated, that is, not dependent on the result of the other.

(FPGA LOCAL BATA3 Confinaratio
; .| AA

U

ADDRESSES
D DATA

the concept of parallel processing and the use of
field programmable gate arrays is not new,

cPy
(LA

ADDRESHES AND DATA

i e

In datapath mode the FPGA can arbitrate to become bus master. The CPU and FPGA
execute as two independent execution units and most of the information that passes
between them is control and synchronisation.

| |

Pet. Reply at 25-26 (citing Ex. 1025, 1036, 1050); Ex. 1050 at 44 147-152

45
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Additional Issue #4: PO'’s expert is entitled to no weight

POPR POR PQ’s Expert Declaration

subsystem that includes a Motorola 96002 DSP processor and Xilinx 4010 series meludes a Motorola 96002 DSP processor and Xilinx 4010 series FPGA shown subsystem that includes a Motorola 96002 DSP processor and Xilinx 4010 series
FPGA shown below: belaw. FX. 2020 69. FPGA shown below:
g .
iar] 1
g
- J,I iL’J
3
- HH
I
il !
b
| masci >
| Ly
e hdess
.—ﬁ H
4 s
e W o e

L2y o
o o

& Diag s Figure 1. The Block Diagram of the DSP Sub-system.
Figues | The Biock Disgrsi of the DER Subeysim: Figure 1. The Block Diagram of the DSP Sub-system. *

A : - 70. As shown above. the DSP processor and the FPGA are connected
As described above, the DSP processor and the FPGA are connected through As shown above. the DSP processor and the FPGA are connected through a i3

a control bus (highlighted in yellow) used to control the processor, which a POSA O T T IR g iy e e through a control bus (highlighted in yellow) used to control the FPGA. with both

would understand includes a common clock signal. As such. the FP( Felying on the same clock. and which a POSA would understand were

Q. All right. Let me ask: When were you

on the processor. and they are necessarily in a reciprocal master/slay] . As such. the FPGA is dependent on the processor. and they are

Given that. no independent processes are possible during ng engage d to start Provi ding exper t services in this h a dependent configuration. Consequently. no independent processes

and neither the Petition nor Dehkordi suggest otherwise. during normal operation and neither the Petition nor D1 suggest

IPR matter?

A. I believe it was September -- around
September of 2023.

Q. And then judging by the date,
September 2023, you weren't involved at all in
drafting the patent owner preliminary response in
this IPR matter, right?

Pet. Reply, 27; Ex. 1065 (Peck Depo Tr.) at
A. That is correct. 11:4-8 & 11:22-12:1

46
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