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Purpose of Claim

Following orders;

1 The Defendants shall jointly and severally pay to the Plaintiff 100 million yen and the amount
calculated at a rate of 3% per annum from the day following the date of service of this Complaint
to the date of payment; and

2 Litigation expenses shall be borne by the Defendants;

and a provisional execution declaration to such effect are requested.

Cause of Claim

Section 1 Party
1  Plaintiff
The Plaintiff is a professor at the Faculty of Advanced Science and Technology, Kumamoto
University. For many years, Plaintiff has been involved in research and development on field
programmable gate array (Field - programmable gate array, hereinafter referred to as “FPGA”.)

and other computer-related matters.

2 Defendant Intel Corporation
Defendant Intel Corporation (hereinafter referred to as “Defendant Intel US™.) is a
company established under the laws of the United States, and conducts business such as
manufacturing and sales of CPU (central computing processing equipment), FPGA, and other

computer-related semiconductor products, etc. worldwide.

3 Defendant Intel K.K.
Defendant Intel K.K. (hereinafter referred to as “Defendant Intel Japan™.) is a wholly owned
subsidiary of Defendant Intel US, a corporation incorporated under the laws of Japan and

wholly owned by Defendant Intel US. Defendant Intel Japan primarily conducts business in



Japan, including the development and provision of technology and products, and the sale of

products of Defendant Intel US.

Section 2 Plaintiff’s patent rights
1 Patent Rights
The Plaintiff is the inventor of the patented invention referred to as Patent 3,580,785 below
(hereinafter referred to as the “Patent in this Case”). Plaintiff received the patent rights
pertaining to the Patent in this Case (hereinafter referred to as the “Patent Rights”.) from
Semiconductor Technology Academic Research Center, Inc. on July 29, 2014, together with all
rights related to the rights under the Patent Rights, and became the patent holder (Plaintiff’s

Exhibit 1). The Patent Rights expired on June 29, 2021.

Name of Invention LOOK UP TABLE, PROGRAMMABLE LOGIC CIRCUIT DEVICE
HAVING LOOK UP TABLE, AND THE LOOK UP TABLE
CONFIGURATION METHOD

Patent number Patent number 3,580,785

Application No. Patent application 2001-199644

Date of application June 29, 2001

Publication number Japanese Unexamined Patent Application Publication 2003-018000
Publication Date January 17, 2003

Date of Registration July 30, 2004

Lifetime Expiration Date  June 29, 2021

2  Details of the Patent Rights
The text of Claims 1, 5 and 6 of the Patent Rights is as follows (Plaintiff’s Exhibit 2).
Hereinafter, the inventions according to Claims 1, 5, and 6 are referred to as “Case Invention

17, “Case Invention 5”, and “Case Invention 6”, respectively, and together, they are referred to



as “Case Invention”.

(Claim 1).

A lookup table with M inputs and N outputs, characterized in that the table is equipped
with

a plurality of LUT units, and

an internal configuration control means for controlling the internal configuration
of the plurality of LUT units;

the internal configuration control means comprises

a plurality of selectors for selecting input/output signals of the plurality of LUT units and

a selector control means for controlling each selector to define a configuration of the
plurality of LUT units;

the selector control means comprises a memory, and controls the plurality of selectors
according to data stored in the memory;

the selector is equipped with

an input signal selection selector provided at the input of at least one LUT unit for selecting
an input signal, and

an output signal selection selector that is provided at the output of the LUT unit for
selecting an output signal, wherein the input signal selection selector and the output signal
selection selector are controlled according to the data stored in the memory and the input
signal.

(Claim 5)

A programmable logic circuit device, comprising a plurality of logic blocks; a plurality of
wirings connected to each logic block; a plurality of switch means provided at intersections
of the wirings; a connection block provided between the input/output line of each logic block

and each wiring, and 1/0 block for external input/output, characterized in that



The logic block comprises the lookup table according to any one of claims 1-4.
(Claim 6)

A method of constructing a look-up table, an M-input N-output lookup table,
characterized in that,

multiple LUT units are prepared,

the input/output signals of the plurality of LUT units are selectively controlled to set a
predetermined internal configuration mode,

and the signal input to at least one of the LUT units and the signal output by the LUT unit
are each selectively controlled by a predetermined function of the data stored in the lookup

table and the input signal.”

Configuration of the Case Invention
(1) Configuration of the Case Invention 1

The Case Invention 1 is explained as the following structural elements.

1A Alookup table with M inputs and N outputs, characterized in that the table is
equipped with
1B aplurality of LUT units, and
1C  aninternal configuration control means for controlling the internal configuration of
the plurality of LUT units;
1D  the internal configuration control means comprises
1D-1 a plurality of selectors for selecting input/output signals of the plurality of LUT
units, and
1D-2 a selector control means for controlling each selector to define a configuration
of the plurality of LUT units;
1E the selector control means comprises a memory, and controls the plurality of

selectors according to data stored in the memory;



1F  the selector is equipped with

1F-1 an input signal selection selector provided at the input of at least one LUT unit for
selecting an input signal, and
1F-2 an output signal selection selector that is provided at the output of the LUT

unit for selecting an output signal,

1G wherein the input signal selection selector and the output signal selection selector
are controlled according to the data stored in the memory and the input signal.
1H [Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

(2) Configuration of the Case Invention 5

The Case Invention 5 is explained as the following structural elements.

5A A programmable logic circuit device, comprising a plurality of logic blocks;

5B  aplurality of wirings connected to each logic block;

5C  aplurality of switch means provided at intersection of the wirings;

5D  aconnection block provided between the input/output line of each logic block and
each wiring; and

5E I/0 block for external input/output,

5F  [aprogrammable logic circuit device] characterized in that

5G  the logic block comprises the lookup table according to any one of claims 1 - 4.

5H [Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

(3) Configuration of the Case Invention 6

The Case Invention 6 is explained as the following structural elements.



6A A method of constructing a look-up table, an M-input N-output lookup table,
characterized in that

6B  multiple LUT units are prepared,

6C  the input/output signals of the plurality of LUT units are selectively controlled to
set a predetermined internal configuration mode, and

6D  the signal input to at least one of the LUT units and the signal output by the LUT
unit are each selectively controlled by a predetermined function of the data stored in
the lookup table and the input signal.

6E  [Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

4 Overview of the Case Invention
(1) Technical background

The Case Invention relates to programmable logic circuit devices.

Programmable logic circuit devices are devices that can achieve logic circuits according to
various user requirements by electrically programming internal circuits, and are generally
referred to as "PLD" and "FPGA" (Patent Specification (refers to the content described in the
Plaintiff’s Exhibit 2. The same applies hereinafter.) Paragraph [0001]). Programmable logic
circuit devices have a circuit to execute the true value that is referred to as a lookup table
(hereinafter also referred to as “LUT”), so an overview of LUT is described below.

The LUT comprises a memory table defining a logical value that determines what output
is to be made to the input signal. The function of the LUT is described below by using the
example of an LUT with 3 inputs A, B, and C. For each of these, if the input signal “1”
means that the vote is one vote, and the input signal "0" means that the vote against is one

‘Gl”

vote, consider creating a circuit to adopt a majority vote. In this case, if “1” input signal is 3

or 2, the output must be passed, and if “1” input signal is 1 or 0, it must be rejected. If the

‘Gl”

passage is shown as and the rejection is shown as “0,” the patterns of the output f for the



input signals A to C can be expressed in the following 8 ways (2 to the 3rd power)

(Plaintiff’s Exhibit 3). This type of table is referred to as “Truth Table.”

- — = =0 0 0 O|>»
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(a) Expression by Truth Table

When the relationship between the input signal and the output with respect to the above

truth table is expressed in logic circuits, the following occurs.

C B ;A

0

1J 40
et

0 1
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(b) Expression by LUT

In this way, a “lookup table” (LUT) is a logic circuit that executes the true value, with a



memory table that stores the logic value shown on the left side of the above figure (those in
the figure that are aligned with “0, 0, 0, 1, 0, 1, 1, 1” from the top to the bottom) (Patent

Specification Paragraph [0005]).

In the above figure, if C is 0, B is 0, and A is 0, the logic value of “0” at the top appears as
the output of f. In other words, if all of A, B, and C are votes against, “0” will be output,
which means a rejection. When C is 1, Bis 1, and A is 0, the logic value of “1”, which is the
4th value from the top, appears as the output of f. In other words, if A is the vote against and
B and C are the votes (in favor), “1”, which means passage, will be output. In order to
determine the processing of the above output, it is necessary to prepare the eight cases (2 to
the 3rd power) of combination of voting in the same manner as in the truth table, so eight
numbers are arranged in the memory table (LUT mask).

The above LUT defines the logic value for one output (f) from 3 inputs (A, B, and C).
Therefore, it isan LUT for 3-input 1-output. In addition, for example, in the case of LUT with

4-input 1-output, it is necessary to determine the logic value of 16 cases (2 to the 4th power).

(2) Purpose of the Case Invention
At the time of the invention of the Case Invention, there was a strong desire to reduce the
circuit area of LUT (Patent Specification Paragraph [0001]).

Prior to the Case Invention, it was known that increasing the input size of the LUT
contributed to speeding up the processing speed, but in exchange, [the field] faced the
problem of reduced implementation efficiency. That is, in the conventional FPGA both the
number of inputs M and the number of outputs N of the LUT were fixed values (in reality, N
was 1), and the implementation of any arbitrary logic circuit was made using a plurality of
LUTSs divided into M inputs and N outputs (N is 1) circuit units. Therefore, if a circuit with

less than M bits input is generated due to circuit division, one LUT must be assigned to the



circuit with less than M bits input, which reduced the implementation efficiency and caused
an increase in the mounting area and power consumption (Patent Specification paragraphs
[0004] and [0005]).

When implementing a logic circuit in an LUT, it is generally advantageous to reduce the
circuit area because increasing the number of inputs in the LUT can reduce the number of
LUTs used, but low implementation efficiency will not be advantageous.

The Case Invention was made in light of such circumstances, and was made with the
objective of reducing circuit area and reducing power consumption by increasing the
implementation efficiency of the LUT, i.e. programmable logic circuit equipment (Patent

Specification Paragraph [0005]).

(3) Summary of the Case Invention

The Plaintiff is currently a professor at the Faculty of Advanced Science and Technology,
Kumamoto University. When he was studying at the doctoral course of Faculty of Advanced
Science and Technology, Kumamoto University, during his research of FPGA, he focused on
the fact that the larger the size of the LUT, the larger the size of the unused area (for example,
if only 3 inputs are used in the case of 8-input LUT, 5 inputs will be unused), and conceived
of a method for effectively utilizing the unused area, which led to the completion of the Case
Invention. Hereinafter referred to as “M input” for M units of inputs and “N output” for N
units of outputs (M represents the number of inputs and N represents the number of outputs).
In addition, the LUT of the M input is referred to as “MLUT” (for example, if it is an LUT of
8 inputs, it is referred to as “8LUT™.).

In short, the Case Invention is configured so that the internal configuration mode can be
set so that the single LUT with M input N output operates not only as a single LUT but also
as a plurality of LUTs (Patent Specification paragraphs [0006] to [0008]). This makes it

possible to configure the LUT suitable for the number of input signals required by the divided



circuit, and prevents the increase in the mounting area (Patent Specification paragraph
[0008]).

In the embodiment of the Case Invention, a specific example of a configurable internal
configuration mode is shown in Figure 3 (below figure) of the Patent Specification. Among
these, for example, in the example of Figure 3(a), the internal configuration mode was set to
operate by dividing the 6-input 3-output LUT (M input, N output LUT) into three 2-input 1-
output LUTSs (Patent Specification paragraph [0012]). Figure 3(b) is an example in which the
internal configuration mode is set so that a 6-input 3-output LUT (M-input N-output LUT) is
divided into two 3-input 1-output LUTs (Patent Specification paragraph [0014]). (Note that

figure 3 was rotated 90 degrees to the right for ease of viewing.)

Block diagram showing the internal configuration mode of the 6-input, 3-output LUT

T
shown in Figure 2 ‘fo
(a) (b) (c)
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In the case of conventional LUTS, for example, even 6-input 1-output LUTS, in order to
realize three 2-input 1-output circuits, it was not possible to divide the circuits within the LUT,

so three 6-input 1-output LUTs were required. In addition, in the case of a conventional 6-



input 1-output LUT, two 6-input 1-output LUTSs were required to assign two 3-input 1-output
circuits to the LUT. However, in the case of the 6-input 3-output LUT, which is an
embodiment of the Case Invention, since the internal configuration mode can be set to operate
by dividing the circuit, three 2-input 1-output circuits or two 3-input 1-output circuits can be
realized with one 6-input 1-output LUT (Patent Specification paragraph [0012]).

As stated above, the Case Invention can increase the implementation efficiency of LUT,
and can reduce the mounting area and power consumption, which are the purposes of the

Case Invention (Patent Specification paragraphs [0005], [0013]).

Section 3 Defendants’ Infringement
1 Defendants’ manufacture and sale of Defendants’ Product
The Defendants are manufacturing, importing and selling FPGA devices (FPGA and SoC
FPGA) including products listed in Appendices List of Defendants’ Products (hereinafter
referred to as “Defendants’ Product”) (Plaintiff’s Exhibit 4 to Plaintiff’s Exhibit 17-3).
Among the Defendants’ Product, those manufactured and sold from around 2004 to around
December 2015 were manufactured and sold by Altera Corporation (hereinafter referred to as
“Altera”). Defendant Intel US acquired and merged with Altera in 2015, and subsequently
continued to manufacture and sell FPGA Devices manufactured by Altera as a business of
Defendant Intel US to date. The manufacturing and sales period for each Defendants’ Product
is found to be as follows based on the date of creation of each Defendants’ Product description

(for descriptions with multiple versions, the date of creation of the earliest version thereof):

Defendants’ Product Manufacturing and sales period
Defendants’ Product 1 (Plaintiff’s Exhibit 5) From around February 2004
Defendants’ Product 2 (Plaintiff’s Exhibit 6) From around August 2006




Defendants’ Product 3 (Plaintiff’s Exhibit 7)

From around November 2006

Defendants’ Product 4 (Plaintiff’s Exhibit 8)

From around May 2008

Defendants’ Product 5 (Plaintiff’s Exhibit 9)

From around July 2010

Defendants’ Product 6 (Plaintiff’s Exhibit 10)

From around October 2016

Defendants’ Product 7 (Plaintiff’s Exhibit 11)

From around May 2007

Defendants’ Product 8 (Plaintiff’s Exhibit 12)

From around February 2009

Defendants’ Product 9 (Plaintiff’s Exhibit 13)

From around May 2011

Defendants’ Product 10 (Plaintiff’s Exhibit 14)

From around December 2013

Defendants’ Product 11 (Plaintiff’s Exhibit 15)

From around October 2011

Defendants’ Product 12 (Plaintiff’s Exhibit 16)

From around May 2017

Defendants’ Product 13 (Plaintiff’s Exhibit 17-1 to -3)

From around April 2019

2  Configuration of Defendants’ Product and Defendants’ Method

As described in Appendices Defendants’ Product/Defendants” Method Description

(hereinafter referred to as “Defendants’ Product / Defendants’ Method Description™),

Defendants’ Product comprises an ALM (means “Adaptive Logic Module” as described in

Defendants’ Product / Defendants’ Method Description) having the following configuration.

la  An ALM with M inputs and N outputs, comprising;

1b  agroup of LUTs comprising a plurality of LUTS, and

1c internal configuration control means for controlling the internal configuration of the

group of LUTSs,

1d  the internal configuration control means, comprising;

1d-1 a plurality of multiplexers for selecting input and output signals of the group of
LUTs, and
1d-2 SRAM for controlling each multiplexer and defining the configuration of the

ALM by the group of LUTs; and

le the SRAM controls a plurality of multiplexers according to the bit values to be

stored, and

1f  the plurality of multiplexers comprising;

1f-1 a multiplexer for input signal selection provided at at least one input of the

group of LUTs to




1f-2

19

1h

select the input signal, and
a multiplexer for output signal selection provided at the output of the group of
LUTs to select the output signal; and
the multiplexer for input signal selection and the multiplexer for output signal
selection are controlled according to the bit value stored in the SRAM and input
signal.
[Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

In addition, the Defendants’ Product comprises the following configuration.

5a
5b
5c
5d

5e

5f

5¢

5h

An FPGA device, comprising a plurality of LABS,

a plurality of LAB wirings connected to each LAB;

a plurality of switch means provided at the intersection of each LAB wiring,

a connection block provided between the input/output lines of each LAB and each
LAB wiring, and

an 1/0 block for input/output to/from the outside, where

[Translator note: Deleted because of Japanese sentence structure. The translation has
already been included in the description above.]

each of the LABs has an ALM.

[Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

In addition, because the Defendants’ Product is an FPGA, it is a device that can achieve logic

circuits according to various demands by electrically programming internal circuits (see

technical background described in Section 2+4¢(1) above.). In order to realize (programming)

logic circuits in accordance with these requirements, it is necessary to implement LUT masks

for Defendants’ Product and control the internal configuration. To this end, the following

method (hereinafter referred to as “Defendants’ Method”) is implemented. Therefore, the only

use of Defendants’ Product is by implementing the Defendants’ Method.



6a A method for configuring an M-input N-output ALM, comprising:

6b  preparing a group of LUTs comprising a plurality of LUTS,

6¢c  selecting and controlling input signals and output signals of the group of LUTSs to
set a predetermined LUT configuration mode, and

6d  the input signal input to at least one LUT of the group of LUTs and the output signal
output from the LUT are, respectively, selected and controlled by the data stored in
the ALM and the predetermined function of the input signal.

6e  [Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

3  Comparison between Case Invention 1 and Defendants’ Product and infringement of
Patent Right 1 (direct infringement)
(1) Configuration Requirement 1A and Configuration 1a

Configuration Requirement 1A of the Case Invention is as follows.
‘A lookup table with M inputs and N outputs,

in contrast, the ALM for the Defendants’ Product comprises Configuration 1a; wherein

An ALM with M inputs and N outputs, comprising;

“M inputs and N outputs” of configuration 1a corresponds to “M inputs and N outputs” of
Configuration Requirement 1A. In addition, “ALM” in Configuration la comprises the
function of a lookup table as a whole due to the combination of a plurality of lookup tables,
so it corresponds to “lookup table” in Configuration Requirement 1A.

Accordingly, the ALM of the Defendants’ Product satisfies Configuration Requirement

1A

(2) Configuration Requirement 1B and Configuration 1b

Configuration Requirement 1B of the Case Invention 1 is as follows.



|a plurality of LUT units; and

in contrast, the ALM for the Defendants’ Product comprises Configuration 1b; wherein
a group of LUTs comprising a plurality of LUTs, and

The “LUT unit” of the Configuration Requirement 1B means an individual LUT.
Therefore, “LUT” in Configuration 1b corresponds to “LUT unit” in Configuration
Requirement 1B, and “a group of LUTs comprising a plurality of LUTs” in Configuration
1b corresponds to “a plurality of LUT units” in Configuration Requirement 1B.

Accordingly, the ALM for the Defendants’ Product satisfies Configuration Requirement
1B.

(3) Configuration Requirement 1C and Configuration 1c

Configuration Requirement 1C of the Case Invention 1 is as follows.

an internal configuration control means for controlling the internal configuration of the
plurality of LUT units;

in contrast, the ALM for the Defendants’ Product comprises Configuration 1¢; wherein

an internal configuration control means for controlling the internal configuration of

the group of LUTS,

As stated in (2), “the group of LUTSs ” of configuration 1¢ corresponds to “the plurality
of LUT units” of Configuration Requirement 1C. In addition, since the “internal
configuration control means for controlling the internal configuration of the group of LUTS”
in Configuration 1c is a means for controlling the internal configuration of the group of
LUTs, it corresponds to “an internal configuration control means for controlling the internal
configuration by a plurality of LUT units” in Configuration Requirement 1C.

Accordingly, the ALM for the Defendants’ Product satisfies Configuration Requirement

1C.



(4) Configuration Requirement 1D, 1D-1 and 1D-2 and Configurations 1d, 1d-1 and 1d
-2

Configuration Requirement 1D, 1D-1, and 1D-2 of the Case Invention 1 are as follows.

1D the internal configuration control means comprises

1D-1 a plurality of selectors for selecting input/output signals of the plurality of
LUT units, and
1D-2 a selector control means for controlling each selector to define a

configuration of the plurality of LUT units;

In contrast, the ALM for the Defendants’ Product comprises Configuration 1d, 1d-1 and

1d-2; wherein

1d the internal configuration control means comprising;
1d-1 a plurality of multiplexers for selecting input and output signals of the
group of LUTSs; and

1d-2 SRAM for controlling each multiplexer and defining the configuration
of the ALM by the group of LUTS;

As described in (3) above, “Internal configuration control means” of Configuration 1d
corresponds to “Internal configuration control means” of Configuration Requirement 1D.
As described in (2) above, “the group of LUTs” of Configuration 1d-1 corresponds to “the
plurality of LUT units” of Configuration Requirement 1D-1.

In addition, the “plurality of multiplexers for selecting input and output signals of the
group of LUTs,” in Configuration 1d-1, corresponds to the “plurality of selectors for
selecting input/output signals of the plurality of LUT units” in Configuration Requirement
1D-1.

Furthermore, the “SRAM” in “for controlling each multiplexer and defining the
configuration of the ALM by the group of LUTs” in Configuration 1d-2 corresponds to
the “selector control means” that comprises the function of defining the configuration of
the ALM by the stored bit values, and therefore, it corresponds to the “selector control
means for controlling each selector to define a configuration of the plurality of LUT units”

in Configuration Requirement 1D-2.



Accordingly, the ALM of the Defendants’ Product meets the Configuration

Requirements 1D, 1D-1, and 1D-2.

(5) Configuration Requirement 1E and Configuration le

Configuration Requirement 1E of the Case Invention 1 is as follows.

the selector control means comprises a memory, and controls the plurality of selectors
according to data stored in the memory;

In contrast, the ALM for the Defendants’ Product comprises configuration 1e; wherein

the SRAM controls a plurality of multiplexers according to the bit values to be

stored,

As stated in (4), “a plurality of multiplexers” in Configuration le correspond to “the
plurality of selectors” in Configuration Requirement 1E. In addition, as the “SRAM” in
Configuration 1e is itself memory, it corresponds to “the selector control means comprises
a memory” in Configuration Requirement 1E. In addition, “the bit values to be stored” in
Configuration le corresponds to “data stored in the memory” in Configuration
Requirement 1E, because it is data stored in SRAM that is memory.

Accordingly, the ALM of the Defendants’ Product satisfies Configuration Requirement
1E.

(6) Configuration Requirements 1F, 1F-1 and 1F-2 and Configurations 1f, 1f-1 and 1f-2

Configuration Requirements 1F, 1F-1 and 1F-2 of the Case Invention 1 are as follows.

1F  the selector is equipped with

1F-1 an input signal selection selector provided at the input of at least one LUT
unit for selecting an input signal, and
1F-2 an output signal selection selector that is provided at the output of the LUT

unit for selecting an output signal,




In contrast, the ALM for the Defendants’ Product comprises of Configuration 1f, 1{-1

and 1f-2; wherein

1f the plurality of multiplexers comprising;

1f-1  a multiplexer for input signal selection provided at at least one input of
the group of LUTSs to select the input signal, and

1f-2  a multiplexer for output signal selection provided at the output of the
group of LUTS to select the output signal.

As stated in (4), “the plurality of multiplexers” in Configuration 1f corresponds to “the
selector” in Configuration Requirement 1F. In addition, the “multiplexer for input signal
selection provided at at least one input of the group of LUTs to select the input signal” in
Configuration 1f-1 constitutes ALUT by selecting the input signal, so it corresponds to the
“input signal selection selector provided at the input of at least one LUT unit for selecting

an input signal” in Configuration Requirement 1F-1.

In addition, the “multiplexer for output signal selection provided at the output of the
group of LUTs to select the output signal “in Configuration 1f-2 constitutes ALUT by
selecting output signals, so it corresponds to the “output signal selection selector that is
provided at the output of the LUT unit for selecting an output signal” in Configuration

Requirement 1F-2.

Accordingly, the ALM for Defendants’ Product meets the Configuration Requirements

1F, 1F-1 and 1F-2.

(7) Configuration Requirements 1G and Configuration 1g

The Configuration Requirement 1G of the Case Invention 1 is as follows.

The input signal selection selector and the output signal selection selector are controlled
according to the data stored in the memory and the input signal.




In contrast, the ALM for Defendants’ Product comprises Configuration 1g; wherein

the multiplexer for input signal selection and the multiplexer for output signal
selection are controlled according to the bit value stored in the SRAM and input

signal.

As stated in (6) above, the “multiplexer for input signal selection and multiplexer for
output signal selection” in Configuration 1g fall under “multiplexer for input signal selection”
and “multiplexer for output signal selection” in Configuration Requirement 1G.

In addition, as explained in (5) above, the “bit values to be stored” in Configuration le
corresponds to the “data stored in the memory” in Configuration Requirement 1E, so the
“... controlled according to bit values stored in SRAM” in Configuration 1g corresponds
to “...controlled according to the data stored in the memory” in Configuration
Requirement 1G.

Furthermore, “controlled according to ... input signal” of Configuration 1g
corresponds to “controlled according to ... the input signal” of Configuration Requirement
1G.

Accordingly, the ALM for the Defendants’ Product satisfies Configuration

Requirement 1G.

(8) Configuration Requirements 1H and Configuration 1h

Configuration Requirement 1H of the Case Invention 1 is as follows.

A lookup table ..., characterized in that [Translator note: Deleted because of Japanese
sentence structure. The translation has already been included in the description above.]

In contrast, the ALM for the Defendants’ Product comprised Configuration 1h; wherein
An ALM ... comprising. [Translator note: Deleted because of Japanese sentence

structure. The translation has already been included in the description above.]

As described in (1) above, “ALM” in Configuration 1h corresponds to the “lookup
table” of Configuration Requirement 1H.
Accordingly, the ALM for the Defendants’ Product satisfies Configuration

Requirement 1H.



(99 Summary
As stated in (1) - (8) above, the ALM of the Defendants’ Product satisfies all the
Configuration Requirements of Case Invention 1. Therefore, the Defendants’ Product
comprising the ALM belong to the technical scope of the Case Invention 1. Therefore, the
actions of the Defendant described in 1 above correspond to actions that infringe the Patent

Rights.

4  Comparison between Case Invention 5 and Defendants’ Product and infringement of
Patent Right 5 (direct infringement)
(1) Configuration Requirement 5A and Configuration 5a

Configuration Requirement 5A of the Case Invention 5 is as follows.

‘ a plurality of logic blocks;

in contrast, Defendants’ Product comprises Configuration Sa
a plurality of LABs,

“LAB” in Configuration 5a is a logic array block, and therefore falls under “logic block”

in Configuration Requirement 5A.

Accordingly, the Defendants’ Product meet Configuration Requirement SA.

(2) Configuration Requirement 5B and Configuration 5b

Configuration Requirement 5B of the Case Invention 5 is as follows.
‘ a plurality of wirings connected to each logic block;

In contrast, Defendants’ Product comprises Configuration 5b

a plurality of LAB wirings connected to each LAB;



As stated in (1) above, “each LAB” of configuration 5b corresponds to “each logic block”
of Configuration Requirement 5B. In addition, “a plurality of LAB wirings” in Configuration
5b corresponds to “a plurality of wirings” in Configuration Requirement 5B.

Accordingly, Defendants’ Products meet Configuration Requirement 5B.

(3) Configuration Requirement 5C and Configuration 5¢

Configuration Requirement 5C of the Case Invention 5 is as follows.

‘ a plurality of switch means provided at intersection of the wirings;

in contrast, Defendants’ Product comprises Configuration 5S¢
a plurality of switch means provided at the intersection of each LAB wiring.

As stated in (1) and (2) above, “each LAB wiring” of configuration 5c corresponds to “the
wirings” of Configuration Requirement 5C. In addition, “a plurality of switch means provided
at the intersection” in Configuration 5c¢ corresponds to “a plurality of switch means provided
at the intersection ” in Configuration Requirement 5C.

Accordingly, the Defendants’ Product meets the Configuration Requirement 5C.

(4) Configuration Requirements 5D and 5d

Configuration Requirement 5D of the Case Invention 5 is as follows.

a connection block provided between the input/output line of each logic block and each
wiring; and

in contrast, Defendants’ Product comprises Configuration 5d; wherein
a connection block provided between the input/output lines of each LAB and each LAB

wiring, and



As stated in (1) above, “LAB” corresponds to “logic block”, so “input/output line of each
LAB” in the Configuration 5d corresponds to “input/output line of each logic block™ in
Configuration Requirement 5D. In addition, “a connection block provided between ...” in the

2

Configuration 5d corresponds to the “connection block provided between ...” in the

Configuration Requirement 5D.

Accordingly, the Defendants’ Product meet Configuration Requirement 5D.

(5) Configuration Requirement 5E and Configuration 5e

Configuration Requirement 5E of the Case Invention 5 is as follows.

‘ 1/0 block for external input/output,

in contrast, Defendants’ Product comprises Configuration Se

an 1/0 block for input/output to/from the outside, where

Because there is no difference between Configuration 5e and Configuration 5E, the

Defendants’ Product meet Configuration SE.

(6) Configuration Requirements 5F and 5f

Configuration Requirement 5F of the Case Invention 5 is as follows.

‘ [a programmable logic circuit device] characterized in that

in contrast, Defendants’ Product with configuration 5f is

an FPGA device. [Translator note: Deleted because of Japanese sentence structure. The

translation has already been included in the description above.]



“FPGA device” of Configuration 5f is “programmable logic circuit device” of

Configuration Requirement 5F.

Accordingly, Defendants’ Product meets Configuration Requirement SF.

(7) Configuration Requirements 5G and Configuration 5¢

Configuration Requirement 5G of the Case Invention 5 is as follows.

‘the logic block comprises the lookup table according to any one of claims 1 - 4.

In contrast, Defendants’ Product comprises Configuration 5g

each of the LABs has an ALM.

As stated in (1) above, “LAB” of configuration 5g corresponds to “the logic block” of
Configuration Requirement 5G. In addition, “ALM” of Configuration 5g is “ALM” of
Configuration 1a, so this corresponds to “the lookup table according to ... claim[s] 1...” of
Configuration Requirement 5G.

Accordingly, Defendants’ Product meet Configuration Requirement 5G.

(8) Configuration Requirements 5H and Configuration 5h

Configuration Requirement 5H of the Case Invention 5 is as follows.
A programmable logic circuit device, comprising [Translator note: Deleted because of
Japanese sentence structure. The translation has already been included in the description
above.]

In contrast, Defendants’ Product is of Configuration Sh, where it is

A FPGA device, comprising [Translator note: Deleted because of Japanese
sentence structure. The translation has already been included in the description above.]




As described in (6) above, “FPGA device” of Configuration Sh corresponds to
“programmable logic circuit device” of Configuration Requirement SH.

Accordingly, Defendants’ Product meet Configuration Requirement SH.

(99 Summary
As described in (1) - (8) above, the Defendants’ Product satisfy all the Configuration
Requirements of the Case Invention 5, and therefore fall within the technical scope of the
Case Invention 5. Therefore, the actions of the Defendant described in 1 above correspond to

actions that infringe the Patent Rights.

5 Comparison between Case Invention 6 and the Defendants’ Method and infringement
of Patent Right 6(indirect infringement)
(1) Configuration Requirement 6A and Configuration 6a

Configuration Requirement 6A of the Case Invention 6 is as follows.

A method of constructing a look-up table, an M-input N-output lookup table, characterized
in that

in contrast, the Defendants’ Method comprises configuration 6a; wherein

A method for configuring an M-input N-output ALM, comprising:

“ALM” in Configuration 6a corresponds to the “lookup table” in Configuration
Requirement 6A based on the description 3 « (1) above.

Accordingly, the Defendants” Method satisfies Configuration Requirement 6A.

(2) Configuration Requirement 6B and Configuration 6b

Configuration Requirement 6B of the Case Invention 6 is as follows.

‘ multiple LUT units are prepared,

In contrast, the Defendants” Method comprises Configuration 6b; wherein



preparing a group of LUTs comprising a plurality of LUTs, ...

Based on the description in 3¢(2) above, the “group of LUTs comprising a plurality of
LUTs” of Configuration 6b corresponds to “multiple LUT units” of Configuration
Requirement 6B.

Accordingly, the Defendants’ Method satisfies Configuration Requirement 6B.
(3) Configuration Requirement 6C and Configuration 6¢

Configuration Requirement 6C of the Case Invention 6 is as follows.
the input/output signals of the plurality of LUT units are selectively controlled to set a
predetermined internal configuration mode, and

in contrast, the Defendants’ Method comprises Configuration 6¢, wherein
selecting and controlling input signals and output signals of the group of LUTS to set
a predetermined LUT configuration mode, and

As described in (2) above, “the group of LUTS” of Configuration 6¢ corresponds to “the
plurality of LUT units” of Configuration Requirement 6C. Then, “selecting and controlling
input signals and output signals of the group of LUTS” in Configuration 6¢ corresponds to
“the input/output signals of the plurality of LUT units are selectively controlled” in
Configuration Requirement 6C.

In addition, “to set a predetermined LUT configuration mode” in Configuration 6¢
corresponds to “to set a predetermined internal configuration mode” in Configuration
Requirement 6C, since it is to configure the ALUT by setting the internal configuration of a
group of LUTSs.

Accordingly, the Defendants’ Method satisfies Configuration Requirement 6C.

(4) Configuration Requirement 6D and Configuration 6d

Configuration Requirement 6D of the Case Invention 6 is as follows.




the signal input to at least one of the LUT units and the signal output by the LUT unit are
each selectively controlled by a predetermined function of the data stored in the lookup table
and the input signal

In contrast, the Defendants’ Method comprises Configuration 6d, wherein
the input signal input to at least one LUT of the group of LUTs and the output signal
output from the LUT are, respectively, selected and controlled by the data stored in the
ALM and the predetermined function of the input signal
As described in (2) above, the group of LUTs in the Defendants’ Method corresponds to
“multiple LUT units” in Configuration Requirement 6B. Therefore, “at least one LUT of the
group of LUTSs” in Configuration 6d corresponds to “at least one of the LUT units” in
Configuration Requirement 6D. In addition, as stated in (1) above, “ALM” of Configuration
6d corresponds to “the lookup table” of Configuration Requirement 6D.

Accordingly, the Defendants’ Method satisfies Configuration Requirement 6D.

(5) Configuration Requirement 6E and Configuration 6e

Configuration Requirement 6E of the Case Invention 6 is as follows.
A method of constructing a look-up table ... characterized in that [Translator note: Deleted
because of Japanese sentence structure. The translation has already been included in the
description above.]

In contrast, the Defendants’ Method in configuration 6e is

A method for configuring an ... ALM, comprising [Translator note: Deleted because of
Japanese sentence structure. The translation has already been included in the description
above.]

As stated in (1) above, “ALM” of Configuration 6e corresponds to the “look-up table” of
Configuration Requirement 6E.

Accordingly, the Defendants’ Method satisfies Configuration Requirement 6E.




(6) Summary

As described in (1) through (5) above, the Defendants’ Method implemented when the
Defendants or the persons who obtained the Defendants’ Product programing the Defendants’
Product satisfy all the Configuration Requirements of the Case Invention 6, and therefore fall
within the technical scope of the Case Invention 6. As described in 2 above, using Defendants’
Product by implementing Defendants’ Method is the only use of the Defendants’ Product, so
it corresponds to the product used only for the use of the method of the Case Invention 6.
Therefore, the acts of the defendant described in 1 above are acts of producing, transferring,
or importing items used only for the use of the method of the Case Invention 6, and therefore

are considered to infringe the Patent Rights (Article 101 Item 4 of the Patent Act).

Section 4 Right to Claim for Compensatory Damages and Right to Claim Unjust
Enrichment
1 Rightto Claim for Compensatory Damages
The Defendants manufactured, imported, and sold Defendants’ Products as a business that
infringed or were deemed to infringe the Patent Rights without paying royalties to the Plaintiff
from at least February 2004 to June 29, 2021, which is the expiration date of the Patent in this
Case. The Defendants’ FPGA sales in Japan from February 2004 to June 29, 2021, totaled no
less than 378,109,040,000 yen. The amount equivalent to the licensing fee for the Patent Rights
does not fall below 3% of the sales of FPGAs by Defendants in Japan that is 11,343,271,200
yen.
Therefore, the Plaintiff has the right to claim compensation for damages against the
Defendant in an amount not less than 11,343,271,200 yen as the amount equivalent to the
reasonable licensing fee for the Patent Rights (Article 102, Paragraph 3 of the Patent Act) and

in attorneys’ fees (Article 709 of the Civil Code).

2  Right to Claim Unjust Enrichment
Defendants received a benefit equivalent to such amount without cause under law without

paying the amount equal to the reasonable license fees for the Patent Rights described in 1 above.



Therefore, the Plaintiff suffered losses equal to the same amount. This amount does not fall
below 11,343,271,200 yen, as described in 1 above.

Therefore, the Plaintiff has the right to claim payment from the Defendant of unjust
enrichment not to fall below JPY 11,343,271,200 (Article 703 of the Civil Code) and interest

(Article 704 of the Civil Code).

Section 5 Conclusion
Therefore, the Plaintiff claims joint and several payment from Defendants of 100 million yen as
part of the right to claim damages based on tort (Section 4 +1 above) and the right to claim unjust
enrichment (Section 4 2 above) and payment of money (interest on the right to claim damages for
delay and the right to claim unjust enrichment) at a rate of 3% per annum from the day following

the date of service of this Complaint to the date of payment.

Method of Evidence

As stated in the Description of Evidence (1)

Attached Documents

1 Complaint: 2 duplicates, 4 copies

2  Explanatory statement of evidence (1): 1 original, 2 duplicates and 4 copies

3 Plaintiff’s Exhibits: 7 copies each

4 Power of attorney for the lawsuit: 2 originals

5  Certificate of Corporate Citizenship (Defendant Intel US, English and translation): 1 original
6 Certificate of Eligibility (for Defendant Intel Japan): 1 original

7  Certificate of supplementary note of specific infringement lawsuit counsel: 1 copy



End of document



(Appendices)
List of Defendants’ Products

Section 1 Defendants’ Product 1 (Stratix II Series) (Plaintiff’s Exhibit 5)
All FPGA devices with part number prefix (String preceded by part number. The same
applies hereinafter.) “EP2S” (Plaintiff’s Exhibit 18). However, it does not include those whose

part number prefix is “EP2SGX”.

Section 2 Defendants’ Product 2 (Stratix II GX Series) (Plaintiff’s Exhibit 6)

All FPGA devices with part number prefix "EP2SGX" (Plaintiff’s Exhibit 18).

Section 3 Defendants’ Product 3 (Stratix III series) (Plaintiff’s Exhibit 7)

All FPGA devices whose part number prefix includes "EP3S" (Plaintiff’s Exhibit 18).

Section 4 Defendants’ Product 4 (Stratix IV Series) (Plaintiff’s Exhibit 8)

All FPGA devices whose part number prefix includes “EP4S” (Plaintiff’s Exhibit 18).

Section 5 Defendants’ Product 5 (Stratix V Series) (Plaintiff’s Exhibit 9)

All FPGA devices whose part number prefix includes “5S” (Plaintiff’s Exhibit 18).

Section 6 Defendants’ Product 6 (Stratix 10 Series) (Plaintiff’s Exhibit 10)

Each product shown in the table below (Plaintiff’s Exhibit 19-1 to Plaintiff’s Exhibit 19-6).



Product Collection

Product Name

Stratix 10 DX FPGA

Stratix 10 DX 1100 FPGA
Stratix 10 DX 2100 FPGA
Stratix 10 DX 2800 FPGA

Stratix 10 GX FPGA

Stratix 10 GX 400 FPGA

Stratix 10 GX 650 FPGA

Stratix 10 GX 850 FPGA

Stratix 10 GX 1100 FPGA
Stratix 10 GX 1650 FPGA
Stratix 10 GX 1660 FPGA
Stratix 10 GX 2100 FPGA
Stratix 10 GX 2110 FPGA
Stratix 10 GX 2500 FPGA
Stratix 10 GX 2800 FPGA
Stratix 10 GX 10M FPGA

Stratix 10 MX FPGA

Stratix 10 MX 1650 FPGA
Stratix 10 MX 2100 FPGA

Stratix 10 SX SoC FPGA

Stratix 10 SX 400 FPGA
Stratix 10 SX 650 FPGA
Stratix 10 SX 850 FPGA
Stratix 10 SX 1100 FPGA
Stratix 10 SX 1650 FPGA
Stratix 10 SX 2100 FPGA
Stratix 10 SX 2500 FPGA
Stratix 10 SX 2800 FPGA

Stratix 10 TX FPGA

Stratix 10 TX 400 FPGA

Stratix 10 TX 850 FPGA

Stratix 10 TX 1100 FPGA
Stratix 10 TX 1650 FPGA
Stratix 10 TX 2100 FPGA
Stratix 10 TX 2500 FPGA
Stratix 10 TX 2800 FPGA

Stratix 10 NX FPGA

Stratix 10 NX 2100 FPGA

Section 7 Defendants’ Product 7 (Arria GX Series) (Plaintiff’s Exhibit 11)

All FPGA devices with part number prefix “EP1AGX” (Plaintiff’s Exhibit 18).

Section 8 Defendants’ Product 8 (Arria II series) (Plaintiff’s Exhibit 12)

All FPGA devices with part number prefix “EP2AGX” (Plaintiff’s Exhibit 18).



Section 9 Defendants’ Product 9 (Arria V series) (Plaintiff’s Exhibit 13)

Each product shown in the table below (Plaintiff’s Exhibit 20-1 to Plaintiff’s Exhibit 20-5).

Product Collection

Product Name

Arria V GT FPGA

Arria V SAGTC3 FPGA
Arria V SAGTC7 FPGA
Arria V SAGTD3 FPGA
Arria V SAGTD7 FPGA

Arria V GX FPGA

Arria V SAGXA1 FPGA
Arria V 5AGXA3 FPGA
Arria V SAGXAS FPGA
Arria V 5AGXA7 FPGA
Arria V 5AGXB1 FPGA
Arria V 5SAGXB3 FPGA
Arria V SAGXB5 FPGA
Arria V SAGXB7 FPGA

Arria V GZ FPGA

Arria V 5AGZE] FPGA
Arria V 5AGZE3 FPGA
Arria V 5AGZES FPGA
Arria V SAGZE7 FPGA

Arria V ST SoC FPGA

Arria V SASTD3 FPGA
Arria V SASTDS FPGA

Arria V SX SoC FPGA

Arria V SASXB3 FPGA
Arria V SASXBS5 FPGA

Section 10 Defendants’ Product 10 (Arria 10 Series) (Plaintiff’s Exhibit 14)
Each product shown in the table below (Plaintiff’s Exhibit 21-1 to Plaintiff’s Exhibit 21-3).

| Product Collection

Product Name

Arria 10 GT FPGA

Arria 10 GT 900 FPGA
Arria 10 GT 1150 FPGA

Arria 10 GX FPGA

Arria 10 GX 160 FPGA
Arria 10 GX 220 FPGA
Arria 10 GX 270 FPGA
Arria 10 GX 320 FPGA
Arria 10 GX 480 FPGA
Arria 10 GX 570 FPGA
Arria 10 GX 660 FPGA
Arria 10 GX 900 FPGA
Arria 10 GX 1150 FPGA

Arria 10 SX SoC FPGA

Arria 10 SX 160 FPGA
Arria 10 SX 220 FPGA
Arria 10 SX 270 FPGA




Arria 10 SX 320 FPGA
Arria 10 SX 480 FPGA
Arria 10 SX 570 FPGA
Arria 10 SX 660 FPGA

Section 11 Defendants’ Product 11 (Cyclone V Series) (Plaintiff’s Exhibit 15)

Each product shown in the table below (Plaintiff’s Exhibit 22).

Product Collection

Product Name

Cyclone V E FPGA

Cyclone V SCEA2 FPGA
Cyclone V SCEA4 FPGA
Cyclone V SCEAS FPGA
Cyclone V SCEA7 FPGA
Cyclone V SCEA9 FPGA

Cyclone V GT FPGA

Cyclone V 5SCGTDS FPGA
Cyclone V 5CGTD7 FPGA
Cyclone V SCGTD9 FPGA

Cyclone V GX FPGA

Cyclone V 5CGXC3 FPGA
Cyclone V 5CGXC4 FPGA
Cyclone V 5CGXC5 FPGA
Cyclone V 5SCGXC7 FPGA
Cyclone V 5CGXC9 FPGA

Cyclone V SE SoC FPGA

Cyclone V SCSEA2 FPGA
Cyclone V SCSEA4 FPGA
Cyclone V SCSEAS FPGA
Cyclone V SCSEA6 FPGA

Cyclone V ST SoC FPGA

Cyclone V 5CSTDS FPGA
Cyclone V 5SCSTD6 FPGA

Cyclone V SX SoC FPGA

Cyclone V 5SCSXC2 FPGA
Cyclone V 5CSXC4 FPGA
Cyclone V 5CSXC5 FPGA
Cyclone V SCSXC6 FPGA

Section 12 Defendants’ Product 12 (Cyclone 10 Series) (Plaintiff’s Exhibit 16)

Each product shown in the table below (Plaintiff’s Exhibit 23).

Product Collection

Product Name

Cyclone 10 GX FPGA

Cyclone 10 10CX085 FPGA
Cyclone 10 10CX105 FPGA
Cyclone 10 10CX150 FPGA
Cyclone 10 10CX220 FPGA

Section 13 Defendants’ Product 13 (Agilex Series) (Plaintiff’s Exhibit 17-1 to Plaintiff’s

Exhibit 17-3)




Each product shown in the table below (Plaintiff’s Exhibit 24).

Product Collection

Product Name

Agilex F-Series FPGAs and SoC FPGAs

AGF 004
AGF 006
AGF 008
AGF 012
AGF 014
AGF 022
AGF 027

Agilex I-Series SoC FPGA

AGI 022
AGI 027

Agilex M-Series FPGA

AGM 032
AGM 039




(Appendices)

Defendants’ Product/Defendants’ Method Description

Section 1 Configuration common to Defendants’ Product
1  Overall configuration of the ALM for Defendants’ Product
(1) All the Defendants’ Products have high logic efficiency LUT modules (meaning those that can
be divided into a plurality of LUTSs, the same applies hereinafter) named Adaptive Logic

Module (Adaptive Logic Module, hereinafter referred to as “ALM”) by Altera.

(2) The configuration of the ALM for the Defendants’ Product is disclosed in “FPGA Architecture”
(Plaintiff’s Exhibit 25) which is the white paper (document explaining technical information)
published by Altera in 2006. ALM for Defendants’ Products as shown in explanation and
Figure 1 of Plaintiff’s Exhibit 25 (red frame and explanation added) cited below, is configured
with eight inputs, an LUT which can be fractured (the area described as “Combinational
Logic”) and four outputs (however, the number of outputs may vary depending on the product,

as described below.) .

LogiceFabric

ALM is the key to realize a high-performance, area-efficient architecture. As shown in
Figure 1, the ALM consists of combinational logic, 2 registers, and 2 adders. The
combinational part has eight inputs and includes an LUT that can be divided into 2 adaptive
LUTs by using Altera’s proprietary LUT technology (ALUTSs). While the entire ALM is
required to implement any arbitrary 6-input function, a combinational logic block has eight
inputs, allowing a diverse combination of 2 functions to be implemented in one ALM.

(Plaintiff’s Exhibit 25, Page 1, Lines 14 to 19)



Fracturable LUT

Input Output

regout(0)

combout(0)
ALM Inputs

regout(1)

combout(l)

B 8dnput Fracturable LUT ] Two Adders ] Two Registers

(Plaintiff’s Exhibit 25, Figure 1)

In addition to a full 6-input LUT, you can implement, for example, two independent 4-
input functions, or one 5-input function and one 3-input function with independent inputs.
-+ With 1 ALM, you have the flexibility to implement 2.5 logic elements (LE) of a classic
4-input LUT (4-LUT) architecture, consisting of one 4-LUT, carry-logic, and one register.
(Plaintiff’s Exhibit 25, Page 1, Lines 20-25)

(3) Inthis way, a fracturable LUT comprises a plurality of LUTS therein, which can be configured
in any arbitrary combination to realize a plurality of LUTs with various input/output counts

within a single LUT.

(4) The ALM described in (2) above is shown in Figure 6 on page 7 of Plaintiff’s Exhibit 25, with
the following detailed block diagram (explanation, frames, etc. in red are added), and the
fracturable LUT of (2) above is shown to have a plurality of LUTSs (in the following figure, a

total of six LUTSs, two 4LUTs and four 3LUTS, are described as shown in the red frame).
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(Plaintiff’s Exhibit 25, Figure 6)

(5) ALM may configure two LUTSs with varying input numbers by arbitrary combining the above
mentioned plurality of LUTs (six [LUTs] in the example of Figure 6 on page 7 of Plaintiff’s
Exhibit 25). The LUT composed of a combination of LUTs (in other words, LUT configured
by fracturing ALM) in this way is referred to as “[bilingual text],” “Adaptive LUT” or “ALUT”
in Plaintiff’s Exhibit 25, as shown in (2) above. ALM can thus be used by fracturing in two

ALUTSs.

(6) Prior to Plaintiff’s Exhibit 25, the paper regarding ALM, “Fracturable FPGA Logic Elements”
(Plaintiff’s Exhibit 26), published by M. Hutton, et al, researchers at Altera, also explains in
detail the basic configuration and advantages of the ALM which are also introduced in

Plaintiff’s Exhibit 25.

2 Combination of LUTSs that can be achieved with ALM modules
As set forth in 1 above, the ALM of the Defendants’ Product can be configured as one ALUT
or two ALUTSs. Specifically, as shown in Table 1 of Plaintiff’s Exhibit 25, the following seven

types of ALUT can be configured.



First LUT configuration mode: one 6-input 1-output ALUT

Second LUT configuration mode: two 4-input 1-output ALUTS

Third LUT configuration mode: one 5-input 1-output ALUT and one 3-input 1-output
ALUT

Fourth LUT configuration mode: one 5-input 1-output ALUT and one 4-input 1-output
ALUT (however, one input is shared between two
ALUTSs.)

Fifth LUT configuration mode: two 5-input 1-output ALUTs (however, two inputs are
shared between two ALUTS.)

Sixth LUT configuration mode: two 6-input 1-output ALUTs (however, four inputs are

shared between two ALUTS.)
*Seventh LUT configuration mode: One 7-input 1-output ALUT



Table 1. Flexibility of the ALM
Configuration Description

It is possible to enter any 6-input function in one Stratix |1 ALM.

| 6-inputs 1-output x 1 |

One Stratix Il ALM can be configured to implement 2 independent 4 inputs, or thereby small LUTSs.
This configuration has a “backward compatibility mode”. It makes possible to easily migrate
traditional 4-input LUT FPGA designs to the Stratix Il family.

| 4-inputs 1-output x 2 |

One Stratix Il ALM can be configured to implement one 5-input LUT and one 3-input LUT. The
inputs to the two LUTs are independent of each other. You can use a 3-input LUT to implement any
logic function with no more than 3 inputs. Therefore, a combination of 5 input LUT/2-input LUT is
also possible.

| 5-inputs 1-output + 3-inputs 1-output |

One Stratix |1 ALM can be configured to implement one 5-input LUT and one 4-input LUT. You must
have one of the inputs to be shared between the two LUTSs. The 5-input LUT has up to 4 independent
inputs. The 4-input LUT has up to 3 independent inputs. Input sharing between LUTSs is very common
in FPGA designs, and the Quartus® 11 software automatically detects logic functions structured in this
way.

| 5-input 1-output + 4-input 1-output |

One Stratix |1 ALM can be configured to implement two 5-input LUTS. In this case, 2 of the inputs
between the LUTs are common, and up to 3 independent inputs are allowed for each of the 5 input
LUT.

| 5-inputs 1-output x 2 |

If there are two 6-input functions with the same logic operation and 4 shared inputs, these two 6-input
functions can be implemented in one Stratix I1 ALM.

For example, a 4x2 crossbar switch with 4 data input lines and 2 sets of unique select signals requires
four LEs in the Stratix family. In the Stratix Il family, only one ALM is required for this same
function. [illegible], 6-input AND data. ALM implements the same function on a 6-input [illegible]
with 4 shared inputs. 3 [illegible]

| 6-inputs 1-output x 2 |

You can implement a subset of seven variable functions in one Stratix Il ALM in the extended mode.
The Quartus 11 software automatically recognizes the applicable 7-input function and fits it into one
ALM. For more information on the types of seven-input functions that can be implemented in a single
ALM, see “Stratix 11 Device Handbook™.

7-inputs 1-output x 1 |

SHE TR D L

3 Concept of Configuring a combined LUT from a plurality of LUTs

(1>  Based on Plaintiff’s Exhibit 25, we will explain the concept of configuring a combined
LUT from a plurality of LUTSs, which is one of the common characteristics of the Case
Invention and the Defendants’ Product. Plaintiff’s Exhibit 25 contains the following text

(underlines were added by the Plaintiff.).

Building Look-up Tables (LUTS)



Knowing an overview of how LUTs are built will help explain ALM’s innovative
functions. LUTs are typically built from SRAM bits to hold the configuration memory
(CRAM) LUT mask and a multiplexer set to select the bit of CRAM that is to drive the
output. To implement a k-input LUT (k-LUT) - a k-input LUT that can perform any
function- 2“SRAM bits and a 2% : 1 multiplexer are required. Figure 2 shows a 4-LUT,
which consists of a 16-bits of SRAM and a 16:1 multiplexer implemented as a tree of 2:1
multiplexers. The 4-LUT can implement any function of the 4 inputs (A, B, C, D) by setting
the appropriate values for the LUT mask. To simplify the 4-LUT in Figure 2, it can also be
built from two 3-LUTSs connected by a 2:1 multiplexer.

(Plaintiff’s Exhibit 25, Page 3, Lines 1 to 9)

LUT-Mask

(Plaintiff’s Exhibit 25, Left figure of Figure 2 on page 3)

(2) In the above, LUT of 4-input 1-output is described. Here, “LUT mask” refers to an array of
logical values, as described in the body of the Complaint Section 2=4=(1), which is the bit
value (0 or 1) of SRAM, that is static random access memory.

(3) In the above figure, A, B, C, and D refer to 4 input signals, and one output called Y is made
for these 4 input signals. What output is made to these 4 input signals is determined by

referring to the bit value stored in configuration memory (CRAM), and the part that determines



(4)

()

(6)

which CRAM bit value is selected in response to the specific input signal is referred to as

“multiplexer” and depicted in the figure above in the trapezoidal form as shown below.

Multiplexer

In Plaintiff’s Exhibit 25, the set built with a plurality of multiplexers is described as
“multiplexer set”.

The operation of the LUT mask and the multiplexer set is as described in Section 2=4=(1) of
the body of the Complaint, and if the input signal A is "0", the LUT mask value corresponding
to "0" of each multiplexer under A is selected. As a result of the same being performed in B,
C, and D, one LUT mask value corresponding to the combination of the inputs of said A to D
is selected, and the selected LUT mask value is output as Y.

In addition, in the right figure of Figure 2 on page 3 of Plaintiff’s Exhibit 25, it is stated that

the above 4LUT can be composed of two 3LUTs as follows.

T 0 L e e e

(Plaintiff’s Exhibit 25, Page 3, Figure 2, Right)



(7) In addition, Figure 3 on page 4 of Plaintiff’s Exhibit 25 describes a method of configuring a
larger 6LUT with a plurality of 4LUTs.

(Plaintiff’s Exhibit 25, Page 4, Figure 3)

(8) In the case of the figure above, 3 multiplexers are provided outside the four 4LUTs. Four signals,
a (a0 to a3), b (b0 to b3), ¢ (cO to ¢3), and d (dO to d 3) are inputs to the each of four 4LUTSs.
In addition, it is configured that e (e0 and e1) and f are input for the 3 multiplexers on the right

side of the 4LUTs.

(9) In such a configuration, each 4LUT is properly mapped by the LUT mask, and by inputting
the same input signals to all 4LUTs and inputting the input signals of e and f into the 3
multiplexers in the latter stage of the LUT, an output signal of a 6LUT is output (selection of

input signals and output signals by mapping is described in 4 below.).

4 Switching of input signal and output signal

(1) Introduction



In the ALM of the Defendants’ Product, it is not sufficient to set the LUT mask described
above alone to configure two or more LUTs (ALUTS) with different input and output
numbers described in 1 above, and a means to realize the concept of combining a plurality
of LUTs (hereinafter also referred to as the “group of LUTs”) described in 3 above is required.
For this purpose, it is necessary to appropriately select the input signals and output signals
for the group of LUTSs according to the method of combining the group of LUTSs.

In other words, as explained in 2 above, there are a plurality of methods for configuring
ALUT by combining the group of LUTs in ALM of the Defendants’ Product, and the
combination can be changed (hereinafter, the pattern of the combination of the group of
LUTs is referred to as “LUT configuration mode”). For this reason, the ALM of the
Defendants’ Product has the internal configuration control means to change the combination
of the group of LUTs according to the LUT configuration mode, i.e., to control the internal
configuration, at the red framed area in Figure 6 of Plaintiff’s Exhibit 25 below (red frame
added.), etc. The internal configuration control means comprises a memory for controlling

according to the LUT configuration mode.
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(Plaintiff’s Exhibit 25, Page 7, Figure 6)

The selection of input signals and output signals for the group of LUTs is made by at least

a portion of a plurality of multiplexers provided in the former and latter stages of the group



of LUTSs. In Figure 6 of Plaintiff’s Exhibit 25, which is repeated below (frame has been
added.), the multiplexers in the red frame area are multiplexers provided in the former stage
of the group of LUTSs, and the multiplexers in the blue frame area are multiplexers provided
in the latter stage of the group of LUTSs. At least some of these multiplexers are controlled

by the internal configuration control means described above to achieve the desired internal

configuration.
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(Plaintiff’s Exhibit 25, Page 7, Figure 6)

The operation of the internal configuration control means is described below.

(2) Oneindependent 6LUT (first LUT configuration mode)
In the case of the first LUT configuration mode (one 6-input 1-output ALUT) shown in
Table 1 of Plaintiff’s Exhibit 25, the ALM of the Defendants’ Product realizes a single 6-
input 1-output LUT, i.e. 6LUT, in which case the remaining other 2-inputs out of the above

eight inputs are set to be unused.



nMO 0w >

In the figure below, an example of a state for realizing the first LUT configuration mode

(an example of one of multiple possible combinations.) is added to Figure 6 on page 7 of

Plaintiff’s Exhibit 25. For clarity, the signal lines and LUTs used are shown in red, and the

six input signals of the ALM are marked with A to F, and framed, etc. for other explanations.

Altera Corporation

FPGA Architecture

Figure 6. Adaptive Logic Module (ALM) Biock Diagram
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In the above state, the selection of the input signals to the group of LUTs is made by at

least 2 multiplexers shown in the figure with a green circle, and the selection of the output

signal from the group of LUTSs is made by at least a portion of the multiplexers included in

the region framed in the figure with a blue border.

In addition, in the generation of a circuit on the FPGA, if it is mapped to a first LUT

configuration mode, i.e., one 6LUT, in order to achieve this, multiplexers for input signal
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Nt XE

selection (green circled) and multiplexers for output signal selection (at least multiplexers
provided in the latter stage of the orange circled multiplexer) are controlled by, at least, data
for controlling internal configuration stored in the vicinity of two green-circled multiplexers
and one orange-circled multiplexer, etc. to select and output the values required to configure

this first configuration mode.

(3) When 2 independent 4LUTs are configured (second LUT configuration mode).

An example of a state for realizing the second LUT configuration mode (two 4-input 1-
output ALUTSs) shown in Table 1 of Plaintiff’s Exhibit 25 (an example of one of multiple
possible combinations.) is shown in the following figure. The signal lines and LUTS used for
the two 4-input 1-output ALUTSs are shown separately in red and purple, and the input signals

are marked A-D and W-Z, and framed, etc. for other explanations.

Altera Corporation FPGA Architecture

i Figure 6. Adaptive Logic Module (ALM) Biock Diagram

4-LUT

p—

e

.

-

4-LUT — ~ <

In the above state, the selection of the input signals to the group of LUTSs is made by at

least 2 multiplexers shown in the figure with a green circle, and the selection of the output



signals from the group of LUTSs is made by at least a portion of the multiplexers included in
the region framed in the figure with a blue border.

Also, in the generation of a circuit on the FPGA, if it is mapped to a second LUT
configuration mode i.e., two 4LUTSs, in order to achieve this, at least the data for controlling
the internal configuration stored in the vicinity of the 2 multiplexers circled in green and the
2 multiplexers circled in orange, etc., controls the multiplexers for input signal selection (the
ones circled in green) and the multiplexers for output signal selection (at least the
multiplexers connected to the latter stage of the multiplexers circled in orange) to select and

output the values required to configure this second configuration mode.

(4) Configuration mode of 5LUT and 3LUT (third LUT configuration mode)

An example of a state for realizing the third LUT configuration mode shown in Table 1
of Plaintiff’s Exhibit 25 (one 5-input 1-output ALUT and one 3-input 1-output LUT) (an
example of one of multiple possible combinations.) is shown in the following figure. Color
coded for each ALUT in the same way as the second LUT configuration mode above.
Descriptions for 5LUT are shown in red and those for 3LUT are shown in purple,
respectively. In addition, the input signals are marked A-E and X-Z, and framed, etc., for

other explanations.
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Altera Corporation FPGA Architecture
Figure 6. Adaptive Logic Module (ALM) Block Diagram
5-LUT
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In the above state, the selection of the input signals to the group of LUTs is made by at
least 2 multiplexers shown in the figure with a green circle, and the selection of the output

signals from the group of LUTSs is made by at least a portion of the multiplexers included in

3-LUT

the region framed in the figure with a blue border.

In addition, if it is mapped to the third LUT configuration mode, i.e., one 5LUT and one
3LUT, when generating the circuit on the FPGA, at least the data for controlling the internal
configuration stored in the vicinity of 2 multiplexers surrounded by green circles and 2
multiplexers surrounded by an orange circle, etc. controls the multiplexers for input signal
selection (2 multiplexers surrounded by green circles) and the multiplexers for output signal

selection (at least multiplexers connected to the latter stage of the multiplexers surrounded

by orange circles) to output the required values.

(5) Select input/output signals by multiplexer and control multiplexer




a. As described in (2) through (4) above, when configuring ALUT in the ALM of the Defendants’
Product, in addition to setting the LUT mask, a plurality of multiplexers for selecting the input
signals to the group of LUTs and the output signal from the group of LUTSs (together referred to as

“input/output signal”) are controlled.

b. A plurality of multiplexers for the selection of these input/output signals is controlled by the bit
value stored in the SRAM (SRAM configuration bit: SRAM setting bit). The SRAM referred to
here is a memory that exists at least in the vicinity of the green circled multiplexers and orange
circled multiplexers described in (2) through (4) above, and stores data for controlling the desired
internal configuration (configuration mode) described above. At a minimum, this SRAM is present
in the vicinity of the multiplexers with a green circle and the multiplexers with an orange circle in

the following figure.

c. A specific explanation regarding the presence of SRAM that stores bit values for setting and

controlling the multiplexers is described in Plaintiff’s Exhibit 26. In other words, on page 4 of



Plaintiff’s Exhibit 26, the operation of the multiplexer was explained as “switched multiplexer”

(Swap MUX) as follows (Underlines were added by the Plaintiff.).

(Plaintiff’s Exhibit 26, right column, lines 26 to 28 on page 4)
*--When in fractured mode setting the configuration SRAM-bit to 0 disconnects the
upper ALM-half from the lower.

(Comparative translation)

e+ [bilingual:] When in fractured mode setting the configuration SRAM - bit to O disconnects
the upper ALM-half from the lower.

(Plaintiff’s Exhibit 26, Page 4, Right column, Bottom line 17 to Bottom line)

--+ A final modification is to introduce introduce swap muxes controlled by SRAM
configuration bits R and T, for reasons which will become clear shortly.

The operation of the logic module of Figure 9 is now a bit more complex. There
are still two outputs and 8 inputs, and all previous properties. However there is an
additional benefit from the latter transformation that makes it particularly powerful.
Note that when a 6,2 ALM is used in 6-LUT mode, there are two outputs unused
(wasted). With the additional circuitry, which denoted shared LUT-mask or SLM.,
the logic module can now be configured to implement two 6-input functions that
share 4 inputs as long as they share the identical LUT-mask function. By setting
R=1 and T=1, S=0 and U=1, and reorganizing the LUT mask appropriately, SLM1
becomes a 6-LUT function of (al,a2,b1,b2.c1.d1) and SLM2 becomes the same
function, only of (al,a2.b1.b2.c2.d2).

(Comparative translation)

[bilingual:] The --final change is to introduce swap muxes controlled by SRAM configuration
bits R and T, for the reasons which will become clear shortly.

The operation of the logic element of Figure 9 is now a bit more complex. There are still
two outputs, the 8 inputs, and all previous properties. However, there is an additional benefit
from the latter transformation that makes it particularly powerful. Note that when a 6, 2 ALM is
used in 6-LUT mode, there are two outputs unused (wasted). With the additional circuity, which
denoted shared LUT-mask or LSM, the logic module can now be configured to implement two
6-input functions that share 4 inputs, as long as they share the identical LUT mask function. By
setting R=1 and T=I, S=0 and U=1, and reorganizing the LUT mask appropriately, SLM 1
becomes a 6-LUT function of (al, a2, b1, b2, c1, d1), and SLM2 becomes the same function,




only of (al, a2, bl, b2, c2, d2).

(Plaintiff’s Exhibit 26, Figure 9)
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Figure 9. 6.2 ALM with 2 outputs and SLM

(Caption translation)
Figure 9. 6,2 ALM with 2 outputs and SLM

d. First, from the description that “[w]hen in fractured mode setting the configuration SRAM - bit
to 0 disconnects the upper ALM-half from the lower,” it is understood that the upper and lower
parts of the ALM are separated by the configuration SRAM bit setting, i.e., by controlling the
input signal, the upper and lower parts are divided and operated as separate LUTS.

e. From the statements “*--- to introduce swap muxes controlled by SRAM configuration bits R

and T” and “Note that when a 6, 2 ALM is used in 6-LUT mode, there are two outputs unused



(wasted). ... By setting R=1 and T=l, S=0 and U=1, and reorganizing the LUT mask
appropriately, SLM 1 becomes a 6-LUT function of (al, a2, b1, b2, c1, d1), and SLM2 becomes
the same function, only of (al, a2, b1, b2, c2, d2).” above and from Figure 9, it is understood
that the selection of the 2 output signals that were not used in ALM is controlled by the bit values
R, T, S and U, which are bit values stored in the SRAM (SRAM configuration bits: SRAM
setting bits).

f Figure 9 is an example constructed with eight 3-LUTSs, and four multiplexers for selecting
output signals are provided. The bit values for controlling four multiplexers R, T, S, and U for
the output signal selection are set to R=l, T=1, S=0, and U=1, respectively, and thus operate as
two 6LUTs, provided that the LUT mask is properly mapped.

In the same way in the Defendants’ Product as well, there are multiplexers for input signal
selection and multiplexers for output signal selection that are controlled by the bit values stored

in the SRAM.

5 Defendants’ Product Configuration 1
(1) Configurations 1a and 1h
As described in 1=(1) through (3) above, the ALM of the Defendants’ Product can be said

to be M input N output (Configurations 1a and 1h described below).

(2) Configurations 1b and 1c
As described in 1=(4) above, the ALM of the Defendants’ Product comprises a group of
LUTs consisting of a plurality of LUTs (Configuration 1b).
In addition, as described in 4=(1) through (5) above, the ALM of Defendants’ Product can
be configured internally in a plurality of modes of ALM by setting the LUT mask and an

internal configuration control means.



Accordingly, the ALM of the Defendants’ Product comprises an internal configuration control
means that controls the internal configuration of the group of LUTs (Configuration 1c

described below).

(3) Configurations 1d, 1d-1, and 1d-2

As described in 4=(1) and (2) above, the ALM of the Defendants’ Product comprises an
internal configuration control means (Configuration 1d described below), and has a plurality
of multiplexers for selecting input signals to and output signals from the group of LUTSs at the
former and the latter stages of the group of LUTSs (limited to those whose LUT configuration
mode is set and their operation controlled by the bit values stored in the SRAM as described
in (6) below. Hereinafter the same shall apply when referring to “a plurality of multiplexers”
in this Defendants’ Product/Defendants’” Method Description). (Configuration 1d - 1

described below).

Also, as described in 4=(5) above, the ALM of the Defendants’ Product controls the
aforementioned plurality of multiplexers by means of bit values stored in SRAM, and defines
how the ALM is configured from the aforementioned group of LUTs (Configuration 1d-2

described below).

(4) Configuration 1e
As described in 4=(5) above, the ALM of the Defendants’ Product comprises SRAM, and
the setting of the multiplexer is made by the bit value stored in the SRAM (Configuration le

described below).

(5) Configuration 1f, 1f-1, and 1f-2
As described in 4=(2) through (4) above, the plurality of multiplexers of the ALM of
Defendants’ Product (Configuration 1f described below) comprises at least one input signal
selection multiplexer provided for input of the group of LUTs to select an input signal

(Configuration 1f-1 described below) and an output signal selection multiplexer provided for



output of the group of LUTSs to select an output signal (Configuration 1f - 2 described below).

(6) Configuration1g

As described in 4=(5) above, the multiplexer for input signal selection and multiplexer for
output signal selection in the plurality of multiplexers of the ALM of the Defendants’ Product
are set to LUT configuration mode based on the bit value stored in SRAM, and its operation
is controlled. In addition, these multiplexers output the output signal in response to the input
signals input to the group of LUTS, and are therefore also controlled in response to input
signals. Therefore, the multiplexer for input signal selection and the multiplexer for output
signal selection in the plurality of multiplexers of the ALM of the Defendants’ Product are
controlled according to the bit value stored in SRAM and input signal (Configuration 1g

described below).

(7) Configuration of Defendants’ Product
It had been established that, based on (1)-(6) above, ALM for Defendants’ Product has the

following configuration.

la  An ALM with M inputs and N outputs, comprising

1b  agroup of LUTs comprising a plurality of LUTS, and

1c internal configuration control means for controlling the internal configuration of the
group of LUTSs,

1d  the internal configuration control means comprising;

1d-1 a plurality of multiplexers for selecting input and output signals of the group of
LUTs, and
1d-2 SRAM for controlling each multiplexer and defining the configuration of the

ALM by the group of LUTSs; and
le  the SRAM controls a plurality of multiplexers according to the bit values to be stored,

and



1f  the plurality of multiplexers comprising;

1f-1 a multiplexer for input signal selection provided at at least one input of the
group of LUTS to select the input signal, and

1f-2 a multiplexer for output signal selection provided at the output of the group of
LUTs to select the output signal; and

1g the multiplexer for input signal selection and the multiplexer for output signal

selection are controlled according to the bit value stored in SRAM and input signal.
lh  [Translator note: Deleted because of Japanese sentence structure. The translation

has already been included in the description above.]

6 Defendants’ Product Configuration 5
(1) Configuration 5a
The Defendants’ Product is an FPGA device that is configured by connecting a plurality
of logic array blocks (hereinafter referred to as “LAB”). For example, as seen in Figure 3-47
of Defendants’ Product 2 (Plaintiff’s Exhibit 6), Defendants’ Product has a plurality of LABs

(parts with red boxes added in the following figure) (Configuration 5a as described below).



Figure 3-47. Connecting the Column 1/O Block to the Interconnect
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(2) Configuration 5b

The wiring connected to the LAB is shown in Figure 13 of Plaintiff’s Exhibit 25. In the

following figure (Red circles were added.), the arrows circled in red correspond to the wires

connecting “LAB” in the center to “Vertical” and “Horizontal” in the surrounding area. On

page 12, lines 5 and 6 of Plaintiff’s Exhibit 25, it states, “This wiring architecture provides

connections between logic block clusters called logic array blocks (LABs),” and on line 8, it

states, “The wiring consists of wires connecting a number of rows and columns.” As stated,

each arrow in Figure 13 does not mean a single wire, but rather a conceptual representation

of a plurality of wires. Therefore, the LAB of the Defendants’ Product is connected with a

plurality of wiring (hereinafter referred to as “LAB wiring”) (Configuration 5b described

below).



Figure 13 Number of sides of the wiring architecture
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(3) Configurations 5¢ and 5d

The state of the plurality of wires described in (2) above is shown in Figure 8 of Plaintiff’s

Exhibit 26, for example.
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(Plaintiff’s Exhibit 26, Figure 8)

In the above figure, the intersection point in the area encircled by the red frame refers to
the switch means provided at the intersection of each LAB wiring, and the intersection point
in the area encircled by the blue frame refers to the connection block provided between the
input/output line of LAB (line in longitudinal direction) and the LAB wiring (line in lateral
direction). Therefore, the Defendants’ Product have a plurality of switch means provided at

the intersection of each LAB wiring (Configuration 5c described below) and a connection



block provided between the input/output lines of each LAB and each LAB wiring

(Configuration 5d described below).

(4) Configuration 5e
The Defendants’ Product contains an I/O block for input and output to and from the outside
of the Defendants’ Product. For example, in Figure 3-47 of Plaintiff’s Exhibit 6, Defendants’
Product 2 is shown to have a “vertical I/O block” in the section marked with the following

red frame.

Figure 3-47. Connecting the Column 1/0 Block to the Interconnect
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Therefore, the Defendants’ Product comprises an I/O block that performs input/output

with the external (Configuration 5e).



(5) Configuration 5f and 5h

As described in 1 above, the Defendants’ Product are FPGA devices (Configurations 5f

and 5h described below).

(6) Configuration 5g

The LAB for the Defendants’ Product comprises ALM, for example, as shown in Figure

3-1 of Plaintiff’s Exhibit 6 (Configuration 5g described below).

(7) Configuration of Defendants’ Product

From (1) through (6) above, in addition to 5 above, the Defendants’ Product also has the

following configuration.

5a
5b
5C
5d

Se
5f

59
5h

An FPGA device, comprising a plurality of LABS,

a plurality of LAB wirings connected to each LAB;

a plurality of switch means provided at the intersection of each LAB wiring,

a connection block provided between the input/output lines of each LAB and each
LAB wiring; and

an 1/0 block for input/output to/from outside;

[Note from translator: In Japanese, 5f states “FPGA device”, but in English it
makes sense to include this 5a.]

each of the LABs has an ALM.

[Note from translator: In Japanese, 5h states “FPGA device”, but in English it

makes sense to include this in 5a.]

7  Configuration 6 of Defendants’ Method

(1) Configuration 6a

As stated in Configuration 1a (5=(1) above), the ALM of the Defendants’ Product is the M

input N output. Therefore, when programming the Defendants’ Product, the ALM of the M

input N output is configured (Configuration 6a described below), i.e., the internal

configuration is controlled.



(2) Configuration 6b

As described in Configuration 1b (5%(2) above), the ALM of Defendants’ Product
comprises a group of LUTs consisting of a plurality of LUT units. Therefore, the Defendants’
Product are prepared with a group of LUTSs consisting of a plurality of LUTs (Configuration

6b described below).

(3) Configuration 6¢
As described in Configurations 1d through 1f-2 (5=(3) through (5) above), when
programming Defendants’ Product, the ALM of Defendants’ Product selects and controls
input and output signals of the Group of LUTSs using a plurality of multiplexers to set the
prescribed LUT configuration mode. Thus, for the Defendants’ Product, the prescribed LUT
configuration mode is set by selecting and controlling the input signal and output signal of

the Group of LUTSs (configuration 6c).

(4) Configuration 6d

As described in Configuration 1g (5=(6) above), in programming the Defendants’ Product,
the input signal input to at least one LUT of the group of LUTSs and the output signal output
from the LUT are each selected and controlled by SRAM provided in the internal
configuration control means of the ALM. In addition, the input and output signals of the LUT
are subject to selection and control by the relationship of input and output according to the
LUT mask, i.e., function, due to the nature of the LUT. Therefore, in controlling the internal
configuration of the Defendants’ Product, the input signal input to at least one LUT of the
group of LUTs and the output signal output from the LUT will be selected and controlled by
data stored in the ALM and a predetermined function of input signal, respectively

(Configuration 6d).



(5) Configuration 6e

ALM is configured by programming the Defendants’ Product (Configuration 6e).

(6) Configuration of Defendants’ Method
Based on the above (1)-(5), it had been established that the Defendants’ Method executed
when programming the internal circuits of the Defendants’ Products has the following

configuration.

6a A method for configuring an M-input N-output ALM, comprising;

6b  preparing a group of LUTs comprising a plurality of LUTS,

6¢c  selecting and controlling input signals and output signals of the group of LUTSs to
set a predetermined LUT configuration mode, and

6d  the input signal input to at least one LUT of the group of LUTSs and the output signal
output from the LUT are, respectively, selected and controlled by the data stored in
the ALM and the predetermined function of the input signal.

6e  [Translator note: Deleted because of Japanese sentence structure. The translation has

already been included in the description above.]

Section 2 Description of each Defendants’ Product

In the following, we will individually explain that each Defendants’ Product of Defendants’

Product 1 through 13 comprises the configuration described in Section 1 above.

1 Defendants’ Product 1 (Stratix II series) (Plaintiff’s Exhibit 5)
The basic configuration of the ALM for Defendants’ Product 1 is explained in Plaintiff’s
Exhibit 5.
As follows, the basic configuration of the ALM for Defendants’ Product 1 is described in

Figure 2-5 of Plaintiff’s Exhibit 5 (Red frame and explanation were added by the Plaintiff.).
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(Excerpt and translation from Plaintiff’s Exhibit 5, Figure 2-5)

Each of the 8 signals on the left “data f0” through “data f1” represents the input signals. In
addition, the four signals on the right marked “To General or Local Wiring” represents the
output signal. In this regard, the configuration shown in Figure 2-5 of Plaintiff’s Exhibit 5 is the
same as the configuration shown in Figure 1 of Plaintiff’s Exhibit 25, in that the ALM of 8 input
4 output, that is M input N output, and the fracturable LUT configured by a combination of
LUTs has a plurality of LUTs within it, and by configuring them in any combination, a plurality

of LUTSs with various input/output numbers can be realized within one LUT.

Furthermore, in Figure 2-6 of Plaintiff’s Exhibit 5, details of the ALM for the Stratix II

architecture are shown below (Frames and circles were added.).
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(Extracted translation of Plaintiff’s Exhibit 5, Figure 2-6)

In Figure 2-6 of Plaintiff’s Exhibit 5, each of the two "4-input LUT" corresponds to a 4LUT,
and each of the four "3-input LUT" corresponds to a 3LUT. Accordingly, the ALM of

Defendants’ Product 1 comprises a group of LUTSs consisting of six LUTSs.

In Figure 2-6 of Plaintiff’s Exhibit 5, the multiplexers in the red frame area are multiplexers
provided in the former stage of the group of LUTSs, and the multiplexers in the blue frame area
is a multiplexer provided in the latter stage of the group of LUTSs. In addition, there are
multiplexers for input signal selection in the red frame area and multiplexers for output signal

selection in the blue frame area, respectively.

In addition, the input signal selection multiplexer is controlled by the bit value stored in the
SRAM that exists near the multiplexer circled in green at least, and the output signal selection
multiplexer is controlled by the bit value stored in the SRAM that exists near the multiplexer

circled in orange at least.



The configuration shown in Figure 2-6 of Plaintiff’s Exhibit 5, including these points, is the
same as the configuration shown in Figure 6 of Plaintiff’s Exhibit 25 in that it comprises a group
of LUTs consisting of a plurality of LUTs and a plurality of multiplexers for selecting input
signals to and output signals from the group of LUTSs, and these plurality of multiplexers are
controlled by bit values stored in SRAM and input signals.

Therefore, the ALM of Defendants’ Product 1 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 1 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, it has been established that the Defendants” Method executed when programming
Defendants’ Product 1 comprises Configuration 6a through 6e of the Defendants’ Method

described in Section 1=7=(6).

2 Defendants’ Product 2 (Stratix II GX Series) (Plaintiff’s Exhibit 6)
The basic configuration of the ALM for Defendants’ Product 2 is explained in Plaintiff’s
Exhibit 6.
As follows, the basic configuration of the ALM for Defendants’ Product 2 is described in

Figure 3-4 of Plaintiff’s Exhibit 6 (Red frame and explanation were added by the Plaintiff.).
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(Plaintiff’s Exhibit 6, Figure 3-4)

In addition, in Figure 3-5 of Plaintiff’s Exhibit 6, details of the ALM for the Stratix IT GX

architecture are shown below (Frames and circles were added.).

(Plaintiff’s Exhibit 6, Figure 3-5)

As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 6 is the

same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 as follows.

(DEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 6 represents the input signals, and each of the four signals shown as
“output signals” on the right side [of Plaintiff’s Exhibit 6] represents the output signals.
Therefore, the ALM of Defendants’ Product 2 is an ALM of 8-input 4-output, that is, M-
input N-output.

(2) There are multiplexers for input signal selection in the red frame area of Plaintiff’s Exhibit
6, Figure 3-5 and they are controlled by the bit values stored in SRAM, at least which

exists in vicinity of multiplexers surrounded by green circles, etc., and input signals.



(3There are multiplexers for selecting output signals in the blue frame region of Plaintiff’s
Exhibit 6, Figure 3-5, and they are controlled by the bit values stored in the SRAM, at
least which exists in vicinity of the multiplexers surrounded by orange circles, etc., and
input signals.

In addition, the ALM of Defendants’ Product 2 has the characteristics shown in Plaintiff’s

Exhibit 25.

Therefore, the ALM of Defendants’ Product 2 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 2 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 2 has
been established to have Configuration 6a through 6e of the Defendants’ Method described in

Section 1=7=(6).

3  Defendants’ Product 3 (Stratix III series) (Plaintiff’s Exhibit 7)
The basic configuration of the ALM for Defendants’ Product 3 is explained in Plaintiff’s
Exhibit 7.
As follows, the basic configuration of the ALM for Defendants’ Product 3 is described in

Figure 2-5 of Plaintiff’s Exhibit 7 (Red frame and explanation were added by the Plaintiff.).
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(Plaintiff’s Exhibit 7, Figure 2-5)

In addition, in Figure 2-6 of Plaintiff’s Exhibit 7, the details of the ALM for the Stratix III

architecture are shown as follows (Description, frame, etc. were added.).
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(Plaintiff’s Exhibit 7, Figure 2-6)

As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 7 is the

same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 as follows.

(TEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 7, Figure 2-5, represents the input signals, and each of the four signals
shown as “output signals” on the right side [of Plaintiff’s Exhibit 7, Figure 2-5] represents
the output signals. Therefore, the ALM for Defendants’ Product 3 is ALM for 8-input 4-



output, that is M-input N-output.

(2JThere are multiplexers for input signal selection in the red frame area of Plaintiff’s Exhibit
7, Figure 2-6, and they are controlled by the bit values stored in the SRAM, at least which
exists in vicinity of the multiplexers surrounded by green circles, etc., and input signals.

(3)There are multiplexer for output signal selection in the blue frame area of Plaintiff’s
Exhibit 7, Figure 2-6, and they are controlled by the bit values stored in the SRAM, at
least which exists in vicinity of the multiplexers surrounded by orange circles, etc., and

input signals.

In addition, the ALM of Defendants’ Product 3 has the characteristics shown in Plaintiff’s
Exhibit 25.
Therefore, the ALM of Defendants’ Product 3 comprises Configuration la through 1h of

Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 3 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 3 has
been established to have Configuration 6a through 6e of the Defendants’ Method described in

Section 1=7=(6).

4  Defendants’ Product 4 (Stratix IV Series) (Plaintiff’s Exhibit 8)
The basic configuration of the ALM for Defendants’ Product 4 is explained in Plaintiff’s
Exhibit 8.
As shown below, Figure 2-5 of Plaintiff’s Exhibit 8 describes the basic configuration of the

ALM for Defendants’ Product 4 (Red frame and explanation were added by the Plaintiff.).
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(Plaintiff’s Exhibit 8, Figure 2-5)

In addition, in Figure 2-6 of Plaintiff’s Exhibit 8, the details of the ALM of the Stratix IV

architecture are shown as follows (Description, frame, etc. were added.).
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(Plaintiff’s Exhibit 8, Figure 2-6)

The basic configuration of the ALM shown in Plaintiff’s Exhibit 8 as described above is the

same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 as follows.

(DEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 8, Figure 2-5, represents the input signals, and each of the four signals
shown as “output signals” on the right side [of Plaintiff’s Exhibit 8, Figure 2-5] represents
the output signals. Therefore, the ALM for Defendants’ Product 4 is ALM for 8-input 4-
output, that is M-input N-output.

(2)There are multiplexers for input signal selection in the red frame area of Plaintiff’s
Exhibit 8, Figure 2-6 and they are controlled by the bit values stored in the SRAM, at least
which exists in vicinity of the multiplexers surrounded by green circles, etc., and input
signals.

(3)There are multiplexers for selecting output signals in the blue frame region of Plaintiff’s



Exhibit 8, Figure 2-6, and they are controlled by the bit values stored in the SRAM, at
least which exists in vicinity of the multiplexers surrounded by orange circles, etc., and

input signals.

In addition, the ALM of Defendants’ Product 4 has the characteristics shown in Plaintiff’s
Exhibit 25.

Therefore, the ALM of Defendants’ Product 4 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 4 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, it has been established that the Defendants’ Method executed when programming
Defendants’ Product 4 comprises Configuration 6a through 6e of the Defendants’ Method

described in Section 1=7=(6).

5 Defendants’ Product 5 (Stratix V series) (Plaintiff’s Exhibit 9)
The basic configuration of the ALM for Defendants’ Product 5 is explained in Plaintiff’s
Exhibit 9.
As follows, the basic configuration of the ALM for Defendants’ Product 5 is described in

Figure 1-5 of Plaintiff’s Exhibit 9 (Red frame and explanation were added by the Plaintiff.).
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(Plaintiff’s Exhibit 9, Figure 1-5)

In addition, the details of the ALM for the Stratix V architecture are shown below in Figure

1-6 of Plaintiff’s Exhibit 9 (Description, frame, etc. were added.).
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(Plaintiff’s Exhibit 9, Figure 1-6)
As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 9 is the

same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 as follows.

(D Each of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 9, Figure 1-5 corresponds to the input signals, and each of the eight
signals shown as “output signals” on the right side [of the Plaintiff’s Exhibit 9, Figure
1-5] corresponds to the output signals. However, Plaintiff’s Exhibit 9, Figure 1- 6
depicted these output signals as six [signals]. Accordingly, the ALM of Defendants’
Product 5 is an ALM of 8-input 6-output or 8-output, that is, M-input N-output.

(2)There are multiplexers for input signal selection in the red frame area of Plaintiff’s

Exhibit 9, Figure 1-6, and they are controlled by the bit values stored in SRAM, at least
which exists in vicinity of the multiplexers surrounded by green circles, etc., and input
signals.

(3) There are multiplexers for output signal selection in the blue frame region of Plaintiff’s

Exhibit 9, Figure 1-6, and they are controlled by the bit values stored in SRAM, at least



which exists in vicinity of the multiplexers surrounded by orange circles, etc., and input
signals.
In addition, the ALM of Defendants’ Product 5 has the characteristics shown in Plaintiff’s
Exhibit 25
Therefore, the ALM of Defendants’ Product 5 comprises Configuration la through 1h of

Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 5 comprises

Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 5 has
been established to have Configuration 6a through 6¢ of the Defendants’ Method described in

Section 1=7=(6).

6 Defendants’ Product 6 (Stratix 10 series) (Plaintiff’s Exhibit 10)
The basic configuration of the ALM for Defendants’ Product 6 is described in Plaintiff’s
Exhibit 10.
As follows, the basic configuration of the ALM for Defendants’ Product 6 is described in

Figure 6 of Plaintiff’s Exhibit 10 (Red frame and explanation were added by the Plaintiff.).
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(Plaintiff’s Exhibit 10, Figure-6)



In addition, in Figure-7 of Plaintiff’s Exhibit 10, details of the ALM for Defendants’ Product

6 are shown below (Explanation, frame, etc. were added.).
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(Plaintiff’s Exhibit 10, Figure-7)

The basic configuration of the ALM shown in Plaintiff’s Exhibit 10 is the same as the basic

configuration of the ALM shown in Plaintiff’s Exhibit 25 as follows.

(DEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 10, Figure-6 corresponds to the input signals, and each of the four
signals shown as “output signals” on the right side [of Plaintiff’s Exhibit 10, Figure-6]
corresponds to the output signals. Therefore, the ALM for Defendants’ Product 6 is ALM
for 8-input 4-output, that is, M-input N-output.

(2)There are multiplexers for input signal selection in the red frame area of Plaintiff’s
Exhibit 10, Figure-7, and they are controlled by the bit values stored in the SRAM, at least
which exists in vicinity of the multiplexer surrounded by green circles, etc., and input
signals.

(3)There are multiplexers for output signal selection in the blue frame region of Plaintiff’s



Exhibit 10, Figure-7, and they are controlled by the bit values stored in the SRAM, at least
which exists in vicinity of the multiplexer surrounded by an orange circles, etc., and input
signals.
In addition, the ALM of Defendants’ Product 6 has the characteristics shown in Plaintiff’s
Exhibit 25
Therefore, the ALM of Defendants’ Product 6 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 6 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).
In addition, the Defendants’ Method executed when programming Defendants’ Product 6 has
been established to have Configuration 6a through 6e of the Defendants’ Method described in

Section 1=7=(6).

7  Defendants’ Product 7 (Arria GX series) (Plaintiff’s Exhibit 11)
The basic configuration of the ALM for Defendants’ Product 7 is described in Plaintiff’s
Exhibit 11.
As follows, the basic configuration of the ALM for Defendants’ Product 7 is described in

Figure 2-28 of Plaintiff’s Exhibit 11 (Red frame and explanation were added by the Plaintiff.).
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(Abridged translation of Plaintiff’s Exhibit 11, Figure 2-28)

In addition, in Figure 2-29 of Plaintiff’s Exhibit 11, details of the ALM for Defendants’



Product 7 are shown as follows (Explanation, frame, etc. were added.).
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(Abridged translation of Plaintiff’s Exhibit 11, Figure 2-29)
As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 11 is the
same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 in the following

points.

(TEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 11, Figure 2-28, represents the input signals, and each of the four
signals shown as “output signals” on the right side [of Plaintiff’s Exhibit 11, Figure 2-28]
represents the output signals. Therefore, the ALM for Defendants’ Product 7 is the ALM
for 8-input 4-output, that is, M-input N-output.

(2There are multiplexers for input signal selection in the red frame area of Plaintiff’s Exhibit
11, Figure 2-29, and they are controlled by the bit values stored in SRAM, at least which
exists in vicinity of the multiplexers surrounded by green circles, etc., and input signals.

(3There are multiplexers for output signal selection in the blue frame region of Plaintiff’s

Exhibit 11, Figure 2-29 and they are controlled by the bit values stored in SRAM, at least



which exists in vicinity of the multiplexers surrounded by orange circles, etc., and input
signals.

In addition, the ALM of Defendants’ Product 7 has the characteristics shown in Plaintiff’s
Exhibit 25.

Therefore, the ALM of Defendants’ Product 7 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 7 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 7 is
founded to have Configuration 6a through 6e of the Defendants’ Method described in Section

1+7=(6).

8 Defendants’ Product 8 (Arria II series) (Plaintiff’s Exhibit 12)
The basic configuration of the ALM for Defendants’ Product 8 is described in Plaintiff’s
Exhibit 12.
As shown below, Figure 2-5 of Plaintiff’s Exhibit 12 describes the basic configuration of the

ALM for Defendants’ Product 8 (Red frame and explanation were added by the Plaintiff.).
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(Abridged translation of Plaintiff’s Exhibit 12, Figure 2-5)

In addition, in Figure 2-6 of Plaintiff’s Exhibit 12, details of the ALM for Defendants’

Product 8 are shown as follows (Explanation, frame, etc. were added.).
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(Abridged translation of Plaintiff’s Exhibit 12, Figure 2-6)

As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 12 is the
same as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 in the following
points.

(DEach of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 12, Figure 2-5, represents the input signals, and each of the four signals
shown as “output signals” on the right side [of Plaintiff’s Exhibit 12, Figure 2-5] represents
the output signals. Therefore, the ALM of Defendants’ Product 8 is an ALM of 8-input 4-
output, that is, M-input N-output.

(2) There are multiplexers for input signal selection in the red frame area of Plaintiff’s Exhibit
12, Figure 2-6, and they are controlled by the bit values stored in SRAM, at least which
exists in vicinity of the multiplexers surrounded by green circles, etc., and input signals.

(3) There are multiplexers for output signal selection in the blue frame region of Plaintiff’s



Exhibit 12 Figure 2-6, and they are controlled by the bit values stored in SRAM, at least

which exists in vicinity of the multiplexers circled by orange circles, etc., and input signals.

In addition, the ALM of Defendants’ Product 8 has the characteristics shown in Plaintiff’s
Exhibit 25.

Therefore, the ALM of Defendants’ Product 8 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 8 comprises
Configuration 5a through Sh of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 8 is
founded to have Configuration 6a through 6¢ of the Defendants” Method described in Section

157=(6).

9  Defendants’ Product 9 (Arria V series) (Plaintiff’s Exhibit 13)

The basic configuration of the ALM for Defendants’ Product 9 is explained in Plaintiff’s
Exhibit 13.

As shown below, the basic configuration of the ALM for Defendants’ Product 9 is shown in
Figure 1-7 of Plaintiff’s Exhibit 13 (regarding each of “Arria V GX FPGA”, "Arria V GT FPGA",
"Arria V SX SoC FPGA", and "Arria V ST SoC FPGA" product collections), and Figure 1-8 [of
Plaintiff’s Exhibit 13] (regarding “Arria V GZ FPGA” product collection) (Red frame and

explanation added by the Plaintiff.).
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(Excerpt from Plaintiff’s Exhibit 13, Figure 1-7)
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In addition, in Plaintiff’s Exhibit 13, Figure 1-9 (regarding each of “Arria V GX FPGA”, “Arria
V GT FPGA”, “Arria V SX SoC FPGA” and “Arria V ST SoC FPGA” product collections) and
Figure 1-10 (regarding “Arria V GZ FPGA” product collection) show the following details of the

ALM of Defendants’ Product 9 (Explanations, frames, etc. were added.).
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(Excerpt from Plaintiff’s Exhibit 13, Figure 1-9)
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(Abridged translation from Plaintiff’s Exhibit 13, Figure 1-10)

As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 13 is the same

as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 in the following points.

(1) Each of the eight signals in the red frame shown as “input signals” on the left side of
Plaintiff’s Exhibit 13, Figure 1-7 and Figure 1-8, represents the input signals, and each of
the four signals shown as “output signals” on the right side of [Plaintiff’s Exhibit 13, Figure
1-7 and Figure 1-8] represents the output signals. Therefore, the ALM for Defendants’
Product 9 is ALM for 8-input 4-output, that is, M-input N-output.

(2) Plaintiff’s Exhibit 13, Figure 1-9 and Figure 1-10 have multiplexers for input signal
selection in the red frame region, and are controlled by the bit values stored in SRAM, at
least which exists in vicinity of the multiplexers surrounded by green circles, etc., and input
signals.

(3)Plaintiff’s Exhibit 13, Figure 1-9 and Figure 1-10 have multiplexers for output signal

selection in the blue frame region, and are controlled by the bit values stored in SRAM, at



least which exists in vicinity of the multiplexers surrounded by orange circles, etc., and input

signals.

In addition, the ALM of Defendants’ Product 9 has the characteristics shown in Plaintiff’s
Exhibit 25.

Therefore, the ALM of Defendants’ Product 9 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5%(7), and Defendants’ Product 9 comprises
configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, the Defendants’ Method executed when programming Defendants’ Product 9 has
been established to have Configuration 6a through 6e of the Defendants’ Method described in

Section 1=7=(6).

10 Defendants’ Productl0 (Arria 10 series) (Plaintiff’s Exhibit 14)

The basic configuration of the ALM for Defendants’ Product 10 is described in Plaintiff’s
Exhibit 14.
As follows, Plaintiff’s Exhibit 14 states that the basic configuration of the ALM of Defendants’

Product 10 is the same as the previous generation, that is Arria V Series (Defendants’ Product 9).

1.5. Adaptive Logic Modules

The Arria 10 device uses 20 nm ALM as a basic building block for logic fabrics.

The ALM architecture uses the same architecture as the previous generation FPGA,
making it easy to implement efficient logic functions and change IP across device
generations.

(Plaintiff’s Exhibit 14, Page 17, Line 1 from the bottom to Page 18, Line 2 from the top)

Furthermore, the previous generation of the Arria 10 series (Defendants’ Product 10) was the
Arria V series (Defendants’ Product 9), as “Arria V GZ FPGA” is listed before “Intel Arria 10
FPGA” in Plaintiff’s Exhibit 27, which shows “all generations of the Arria series”. Therefore, it is
found that the ALM of Defendants’ Product 10 comprises Configuration la through lh of

Defendants’ Product as described in Section 1=5#(7), and Defendants’ Product 10 comprises



Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).
In addition, the Defendants’ Method executed when programming Defendants’ Product 10 has
been established to have Configuration 6a through 6¢ of the Defendants’ Method described in

Section 1=7=(6).

11 Defendants’ Product 11 (Cyclone V series) (Plaintiff’s Exhibit 15)
The basic configuration of the ALM for Defendants’ Product 11 is described in Plaintiff’s
Exhibit 15.
As follows, the basic configuration of the ALM for Defendants’ Product 11 is described in

Figure 1-5 of Plaintiff’s Exhibit 15 (Red frame and explanation were added by the Plaintiff.).
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(Plaintift’s Exhibit 15, Figure 1-5)

In addition, in Plaintiff’s Exhibit 15, Figure 1-6 details the ALM for Defendants’ Product 11 as

shown below (Explanation, frame, etc. were added.).
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As stated above, the basic configuration of the ALM shown in Plaintiff’s Exhibit 15 is the same

as the basic configuration of the ALM shown in Plaintiff’s Exhibit 25 in the following points.

(D Each of the eight signals in the red frame shown as “input signals” on the left side of

Plaintiff’s Exhibit 15, Figure 1-5, represents the input signals, and each of the eight signals

shown as “output signals” on the right side [of Plaintiff’s Exhibit 15, Figure 1-5] represents

the output signals. However, these output signals are depicted as six in Plaintiff’s Exhibit 15,

Figure 1-6. Accordingly, the ALM of Defendants’ Product 11 is the ALM of 8-input 6-output

or 8-input 8-output; that is, M-input N-output.

(2) There are multiplexers for input signal selection in the red frame area of Plaintiff’s Exhibit



15, Figure 1-6, and they are controlled by the bit values stored in the SRAM, at least which
exists in vicinity of the multiplexer surrounded by green circles, etc., and input signals.

(3) There are multiplexers for output signal selection in the blue frame area of Plaintiff’s Exhibit
15, Figure 1-6, and they are controlled by the bit values stored in SRAM, at least which exists

in vicinity of the multiplexer surrounded by orange circles, etc., and input signals.

In addition, the ALM of Defendants’ Product 11 has the characteristics shown in Plaintiff’s
Exhibit 25.
Therefore, the ALM of Defendants’ Product 11 comprises Configuration la through 1h of

Defendants’ Product as described in Section 1=5=(7) and Defendants’ Product 11 comprises
Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, it has been established that the Defendants” Method executed when programming
Defendants’ Product 11 comprises Configuration 6a through 6e of the Defendants’ Method as

described in Section 1=7=(6).

12 Defendants’ Product 12 (Cyclone 10 series) (Plaintiff’s Exhibit 16)
The basic configuration of the ALM for Defendants’ Product 12 is described in Plaintiff’s

Exhibit 16 as follows.

Plaintiff’s Exhibit 16 states that the basic configuration of the ALM of Defendants’ Product 12
is the same as the previous generation; namely, the Cyclone V series (Defendants’ Product 11), as
follows.

Adaptive Logic Modules
The Intel Cyclone10 GX device uses 20 nm ALM as a basic building block for logic fabrics.
The ALM architecture uses the same architecture as the previous generation FPGA, making

it easy to implement efficient logic functions and change IP across device generations.
(Plaintiff’s Exhibit 16, Page 8, line 5 from the bottom to the Bottom line)

The fact that the previous generation of the Cyclone 10 series (Defendants’ Product 12) was the

Cyclone V series (Defendants’ Product 11) is indicated in Plaintiff’s Exhibit 28, which shows “all



generations of Cyclone FPGAs,” where “Cyclone V FPGA” is listed before “Intel Cyclone 10
FPGA”. Therefore, the ALM of Defendants’ Product 12 comprises Configuration 1a through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 12 comprises

Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, it has been established that the Defendants’ Method executed when programming
Defendants’ Product 12 comprises Configuration 6a through 6e of the Defendants’ Method

described in Section 1=7=(6).

13 Defendants’ Product 13 (Agilex series) (Plaintiff’s Exhibit 17-1 to Plaintiff’s Exhibit 17-
3)
The basic configuration of the ALM for Defendants’ Product 13 is explained in Plaintiff’s

Exhibit 17-1 to Plaintiff’s Exhibit 17-3.

As shown below, in Plaintiff’s Exhibit 17-2, it is stated that the ALM of Defendants’ Product
13 is the same as the Stratix 10 Series (Defendants’ Product 6) and Arria 10 Series (Defendants’
Product 10).

1.10. Adaptive Logic Module (ALM)
Intel® Agilex™ devices use the Enhanced Adaptive Logic Module (ALM). This is similar
to previous generations of Intel® Stratix®10 and Intel® Arria®10 FPGAs. This enables
efficient implementation of logic functions and makes it easier to convert IP between
devices.

(Plaintiff’s Exhibit 17-2, lines 1 through 4 of the main body of text)

Therefore, the ALM of Defendants’ Product 13 comprises Configuration la through 1h of
Defendants’ Product as described in Section 1=5=(7), and Defendants’ Product 13 comprises

Configuration 5a through 5h of Defendants’ Product as described in Section 1=6=(7).

In addition, it has been established that the Defendants’ Method executed when programming
Defendants’ Product 13 comprises Configuration 6a through 6e of the Defendants” Method

described in Section 1=7=(6).
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Figure 6. Adaptive Logic Module (ALM) Block Diagram
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---When in fractured mode setting the configuration SRAM-bit to 0 disconnects the
upper ALM-half from the lower.

(xHaR)
- SHElE— RIZBWT, B SRAM By M2 Pl ETsE. ALM D

EES B TEHNLUVEESN S,

(26 - 4AHAMT 1 77~&T17)
---A final modification is to introduce introduce swap muxes controlled by SRAM
configuration bits R and T. for reasons which will become clear shortly.

The operation of the logic module of Figure 9 is now a bit more complex. There
are still two outputs and 8 inputs, and all previous properties. However there is an
additional benefit from the latter tfransformation that makes it particularly powerful.
Note that when a 6,2 ALM is used in 6-LUT mode. there are two outputs unused
(wasted). With the additional circuitry, which denoted shared LUT-mask or SLM,
the logic module can now be configured to implement two 6-input functions that
share 4 inputs as long as they share the identical LUT-mask function. By setting
R=1 and T=1, S=0 and U=1, and reorganizing the LUT mask appropriately, SLM1
becomes a 6-LUT function of (al,a2.b1.b2,c1,d1) and SLM2 becomes the same
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Figure 9. 6.2 ALM with 2 outputs and SLM
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