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PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE
ENABLING TO REDUCE IMPLEMENTATION AREA

5 BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to an
architectural technology for configuring a look up table
that enables implementation area to be reduced.
10 2. Description of the Related Art
Recently, a programmable logic circuit device
has attracted much attention as a device that can realize
various logic circuits which meets diverse needs of users
by programming internal circuits. Such a programmable
15 logic circuit device is known as PLD (Programmable Logic
Device) or FPGA (Field Programmable Gate Array), and
= recently is increasingly used not only for trial

fabrication of hardwares, but also for constructing a
large scale circuit (for example, a microprocessor) that

'éé 20 has various functions in itself. These programmable

- logic circuits comprise look up tables (LUT: Look Up
Table) as major components, and reduction of circuit area
of such LUTs is strongly desired.

A look up table (LUT) as a major component of a

25 programmable logic circuit device (PLD or FPGA) is
composed of memories, and is capable of implementing an
arbitrary logic circuit. Basic architecture of such a
FPGA has been previously disclosed, for example, in U.S.
Patent No. 4,706,216, and U.S. Patent No. 4,870,302.

30 Multi-context and cluster architecture of plural LUTs in
FPGA has been disclosed, for example, in U.S. Patent No.
5,778,439 and U.S. Patent No. 5,905,385, etc. With
regard to evaluation of LUT used in FPGA (for example,
evaluation of functionality and area, as well as

35 performance evaluation, and evaluation of cluster
architecture), study results are found in, for example,
J. Rose et al., "Architecture of Field Programmable Gate
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Arrays: The Effect of Logic Block Functionality on Area
Efficiency", IEEE J. Solid State Circuits, vol. 25, no.
5, pp. 1217 - 1225, Oct. 1990, J. Rose et al., "The
Effect of Logic Block Architecture on FPGA Performance",
IEEE J. Solid State Circuits, vol. 27, no. 3, pp. 281~
287, Mar. 1992, and E. Ahmed et al., "The Effect of LUT
and Cluster Size on Deep Sub-micron FPGA Performance and
Density", FPGA 2000, Monterey, CA USA, 2000.

In a programmable logic circuit device, the
number of bits M of input signal for the logic circuit
that can be implemented corresponds to the number of bits
of the address of memory composing the LUT, and the
number of bits N of output signal corresponds to the
number of output bits of the memory. Thus, a logic
circuit that can be implemented in one LUT is an
arbitrary logic circuit of M inputs and N outputs. Such
a LUT is denoted in the present specification as M-input
N-ocutput LUT.

Conventionally, in FPGA for example, the input
number M and output number N are both fixed value. Any
logic circuit is divided in circuit unit of M inputs and
N outputs, and is implemented using plural LUTs.

Therefore, in a conventional FPGA, even if
circuit division results in a circuit having input bit
number less than M, one LUT needs to be assigned to this
circuit, leading to unnecessary increase of
implementation area (logic and routing circuitry area;
circuit area).

SUMMARY OF THE INVENTION

An object of the present invention is to reduce the
circuit area of a look up table (LUT) and hence of a
programmable logic circuit device. Another object of the
present invention is to reduce power consumption of a
programmable logic circuit device.

According to the present invention, there is
provided a look up table of M inputs and N outputs,
comprising a plurality of LUT units; and an internal
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configuration control circuit controlling an internal
configuration of the plurality of LUT units.

Further, according to the present invention, there
is provided a programmable logic circuit device
comprising a plurality of logic blocks; a plurality of
routing wires connected to each of the logic blocks; a
plurality of switch circuits provided at an intersection
of each of the routing wires; a plurality of connection
blocks provided between an I/0 line of each of the logic
blocks and each of the routing wires; and an I/0O block
performing an input/output operation with external
equipment, wherein each of the logic blocks has a look up
table of M inputs and N outputs, comprising a plurality
of LUT units; and an internal configuration control
circuit controlling an internal configuration of the
plurality of LUT units.

The internal configuration control circuit may
comprise a plurality of selectors selecting I/0 signals
of the plurality of LUT units; and a selector control
circuit controlling the selectors and defining the
internal configuration of the plurality of LUT units.

The selector control circuit may comprise a memory, and
control the plurality of selectors in accordance with
data stored in the memory.

The plurality of selectors may include an input
signal selector provided at an input of at least one of
the LUT units to select an input signal; and an output
signal selector provided at an output of the LUT units
selecting an output signal, the input signal selector and
the output signal selector being controlled in accordance
with the data stored in the memory. The plurality of
selectors may include an input signal selector provided
at an input of at least one of the LUT units to select an
input signal; and an output signal selector provided at
an output of the LUT units selecting an output signal,
the input signal selector and the output signal selector
being controlled in accordance with the input signal.
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The look up table of M inputs and N outputs may be a
6-input 3-output look up table. The 6-input 3-output
look up table may comprise eight 3-input l-output LUT
units. The é-input 3-output look up table may comprise
four 3-input 2-output LUT units.

In addition, according to the present invention,
there is also provided a method of configuring a look up
table of M inputs and N outputs, comprising the steps of
providing a plurality of LUT units; and selectively
controlling I/0 signals of the plurality of LUT units to
set a predetermined mode of an internal configuration.

The I/0 signals of the plurality of LUT units may be
selectively controlled in accordance with data stored in
the corresponding look up table. An input signal input
to at least one of the LUT units and an output signal
output from the LUT unit may be selectively controlled in
accordance with data stored in the corresponding look up
table. An input signal input to at least one of the LUT
units and an output signal output from the LUT unit may
be selectively controlled in accordance with a
predetermined function of the input signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more clearly
understood from the description of the preferred
embodiments as set forth below with reference to the
accompanying drawings, wherein: i

Fig. 1 is a block diagram showing an example of FPGA
to which the present invention is applied;

Fig. 2 is a block diagram showing a 6-input 3-output
LUT as an example of LUTs in the FPGA;

Figs. 3A, 3B, 3C, 3D, 3E, and 3F are block diagrams
showing the mode of internal configuration of the 6-input
3-output LUT shown in Fig. 2;

Fig. 4 is a view useful for explaining an example of
the method of mapping circuits in a look up table;

Fig. 5 is a block diagram showing a 6-input 3-output
LUT as an example of a LUT in FPGA according to the
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present invention in conjunction with input/output
signal;

Fig. 6 is a block diagram showing an example of the
internal configuration of the 6-input 3-output LUT shown
in Fig. 5;

Fig. 7 is a block diagram showing an example of 3-
input l-output LUT unit in the 6-input 3-output LUT of
Fig. 6;

Fig. 8 is a block diagram showing another example of
3-input l-output LUT unit in the 6-input 3-output LUT of
Fig. 6;

Fig. 9 is a block diagram showing another example of
the internal configuration of the 6-input 3-output LUT
shown in Fig. 5;

Fig. 10 is a is a block diagram showing an example
of 3-input 2-output LUT unit in the 6-input 3-output LUT
of Fig. 9;

Fig. 11 is a block diagram showing another example
of 3-input 2-output LUT unit in the 6-input 3-output LUT
of Fig. 9;

Fig. 12 is a block diagram showing still another
example of 3-input 2-output LUT unit in the 6-input 3-
output LUT of Fig. 9;

Fig. 13 is a block diagram showing an example of
configuration of a 8 operation ALU circuit (ALU 16);

Fig. 14 is a view showing difference of the area
ratio for ALU 16 shown in Fig. 13 when implemented with
LUT in conventional FPGA compared to LUT in FPGA
according to the present invention; and

Fig. 15 is a view showing difference of the number
of bits of configuration data for ALU 16 shown in Fig. 13
when implemented with LUT in conventional FPGA compared
to LUT in FPGA according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, a look up table, a programmable logic circuit
device comprising a look up table and a method for
configuring a look up table according to the present
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invention will be described in detail below with
reference to appended drawings.

Fig. 1 is a block diagram showing an example of FPGA
to which the present invention is applied. In Fig. 1,
reference numeral 100 denotes FPGA as an example of a
programmable logic circuit device, 101 is an I/0 block,
102 is a logic block (CLB: Configurable Logic Block), 103
is a connection block (C), 104 is a switch matrix (S),
and 105 denotes routing wires.

As shown in Fig. 1, FPGA 100 is comprised of logic
blocks (CLB) 102 arranged in the form of array, routing
wire (channel area) 105 surrounding these CLB 102, and
I/0 blocks 101. At the intersection of the routing wire
105, switch matrices (S) 104 are disposed for connecting
these components, and connection block (C) 103 is
disposed between the I/0 line of each CLB 102 and the
routing wire 105. Each CLB 102 is comprised of a look up
table (LUT) 121, latches 122, and selectors 123. The
present invention relates mainly to the configuration of
LUT 121.

Fig. 2 is a block diagram showing a 6-input 3-output
LUT as an example of a LUT in a FPGA. This is an example
of a LUT 121 in Fig. 1. Thus, the LUT shown in Fig. 2
corresponds to the configuration of a case of M-input N-
output LUT in which M = 6, N = 3. The case of M = 6, N =
3 is only an example, and value of M and N is not limited
to this case, but may include various other values, and
may include the case M = N, or M < N.

Figs. 3A to 3F are block diagrams showing different
modes of internal configuration of the 6-input 3-output
LUT shown in Fig. 2, and showing that, as will be
described in detail later, by varying the values (X, Y,
Z)of mode changing memory (71), the 6-input 3-output LUT
can be set to different internal configurations as shown
in Figs. 3A to 3F.

Specifically, Fig. 3A shows a case where the 6-input
3-output LUT is set to a mode of three 2-input l-output
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LUT. In conventional FPGA (conventionally composed by
using 4-input l-output LUT as a unit), for example, three
LUTs (4-input l-output LUT) are required to assign three
2-input l-output circuits to LUTs. In the configuration
shown in Fig. 3A, only one 6-input 3-output LUT needs to
be used for this purpose.

Area ratio of 4-input l-output LUT to 6-input 3-
output LUT including routing channel area is about 1 :
1.5. Therefore, as compared to the conventional
configuration using three 4-input l-output LUTs, the
configuration shown in Fig. 3A can reduce the circuit

area ratio to about (1 x 3) : 1.5, that is, to about 1 :

.

0.5. Thus, reduction of circuit area of maximum 50% can
be achieved.

Fig. 3B shows a case where the LUT is set to a mode
of two 3 input 1 output LUTs. In this case, as compared
to the conventional configuration where two 4-input 1-
output LUTs are used, the circuit area ratio can be
reduced to (1 x 2y ¢ 1.5, that is, 1 : 0.75. Thus,
reduction of circuit area of maximum 25% can be achieved.

Further, Fig. 3C shows a case where the 6-input 3-
output LUT is set to a mode of 6-input l-output LUT.

Fig. 3D shows a case where the 6-input 3-output LUT
is set to a mode of 3-input l-output LUT x 8 planes.

Fig. 3E shows a case where the 6-input 3-output LUT
is set to a mode of 4-input l-output LUT x 4 planes, and
Fig. 3F shows a case where the 6-input 3-output LUT is
set to a mode of 5-input l-output LUT x 2 planes.

Fig. 4 is a view useful for explaining the mapping
method of circuits in the look up table, which shows the
reason why mode setting of Figs. 3D to 3F above is
possible.

As shown in Fig. 4, in the mapping method which
utilizes, for example, the control structure of if ~,

else, case, etc., in RTL (Register Transfer Level)
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description of HDL (Hardware Description Language), since
it is guaranteed that conditional branching is not
explicitly simultaneous operation, processing within each
condition is mapped to each context. Switching between
contexts is performed, for example, by a signal from a
control circuit implemented in other LUT (look up table).

In such a case, as shown in above described Figs. 3D
to 3F, plural LUTs can be configured with one LUT.
Specifically, in the case shown in Fig. 3D, eight 3-input
l-output LUTs can be configured with one LUT (in Fig. 3D,
one 6-input 3-output LUT). In the case shown in Fig. 3E,
four 4-input l-output LUTs can be configured with one
LUT, and in the case shown in Fig. 3F, two 5-input 1-
output LUTs can be configured with one LUT.

Specifically, in the configuration shown in Fig. 3E,
for example, as compared to conventional configuration
using four 4-input l-output LUTs, the circuit area ratio

.

can be reduced to about (1 x 4) : 1.5, that is, 1 :

0.375. Thus, reduction of implementation area (circuit
area) of maximum about 62% can be achieved. 1In other
words, the LUTs shown in Fig. 3E (LUTs configured with
one 6-input 3-output LUT) can be configured in
implementation area of about 32% of conventional LUTs
(four 4-input l-output LUTs), and can also substantially
decrease the power consumption.

Also, if the case where an ALU circuit of 8

-operations is implemented with conventional 4-input 1-

output LUTs, is compared with the case where the 6-input
3-output LUT is used as 4-input l-output LUT x 4 planes
for implementing same ALU circuit, circuit area can be
reduced to about 75%, and achieve considerable
improvement in packaging efficiency.

Fig. 5 is a block diagram showing a 6-input 3-output
LUT 7 as an example of LUT in FPGA according to the
present invention in conjunction with the I/0 signals.
This corresponds to the 6-input 3-output LUT as shown in
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Fig. 2 with six input sigrals A, B, C, D, E, F and three
output signals Q, V, W added thereto.

Fig. 6 is a block diagram showing an example of
internal configuration of the 6-input 3-output LUT shown
in Fig. 5.

As shown in Fig. 6, the 6-input 3-output LUT 7 (121)
is comprised of a mode changing memory 71, selectors 721

~ 726, and 3-input l-output LUT units (memory array) 731

~ 738. The mode changing memory 71 stores 3 bits data X,
Y, Z designated by a user so as to set the relation
between 6 bit input A ~ F and 3 bit output Q, Vv, W in
accordance with user's request.

A predetermined signal within 6 bit input signal is
input to each selector (selector for selecting input
signal) 721 ~ 725, so as to select input signal in

accordance with data stored in the mode changing memory
71. That is, signals A, C are input to the selector 721,
and signals B, D are input to selector 722, and one of
the signals is selected by selection signal FO (X, ¥, Z)
specified by data X, ¥, %, and is output, respectively.
Similarly, signals A, D are input to the selector 723,
and signals B, E are input to the selector 724, and
signals C, F are input to the selector 725, and one of
the signals is selected by selection signal Fl1 (X, Y, 2)
specified by data X, ¥, Z, and is output, respectively.

Each of 3-input l-output LUT units 731 ~ 738 is
comprised of an address decoder, a memory and a selector,
as described later, and outputs 1 bit signal in response
to 3 bit input signal, respectively. Thus, signals A, B,
C are input to each of LUT units 731, 732, 734 ~ 736 and
738, and one of the signals A or C and one of the signals
B or D selected by selection signal F0, and the signal C
is input to the LUT unit 733, and one of the signals A or
D, and one of the signals B or E, and one of the signals
C or F, selected by the selection signal F1 is input to
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the LUT unit 737. Output signals from the LUT units 731
~ 738 are input to a selector (selector for selecting
output signal) 726, and one of the signals is selected by
selection signal F2 (D, E, F, X, Y, Z) specified by
signals D, E, F and data X, Y, Z, and is output as signal
V. The signal Q is the output signal from the LUT unit

731, and the signal W is the output signal from the LUT
unit 737.

Fig. 7 is a block diagram showing an example of 3-
input l-output LUT unit 731 in the 6-input 3-output LUT 7
of Fig. 6. All of the 3-input l-output LUT units 731 ~
738 are of similar configuration.

The LUT unit 731 shown in Fig. 7 is comprised of an
address decoder 7311, a selector 7312, and two sets of 4
bit memory unit groups M1l ~ M14, M21 ~ M24. The address
decoder 7311 decodes 2 bit input signal A, B to designate
each one of the memory unit groups M1l ~ M14 and M21 ~
M24, and further according to the input signal C, selects
one of the sets M1l ~ M14 or M21 ~ M24 to output data.

Fig. 8 is a block diagram showing another example of
3-input l-output LUT unit 731 in the 6-input 3-output LUT
7 of Fig. 6.

The LUT unit 731 shown in Fig. 8 is comprised of an
address decoder 7313, and 8 bit memory unit groups M31 ~
M38. The address decoder 7313 decodes the 3 bit input
signals A, B, C, to designate one of the memory unit
groups M31 ~ M38, and output the data (Q).

The relation of the 3 bit data X, ¥, 2, designated
by the mode changing memory 71 in the 6-input 3-output
LUT shown in Fig 6 as described above and the
corresponding internal configurations (configuration
modes) will be explained below with reference to Figs. 3A
~ 3F.

First, when, as shown in Fig. 3A, the 6-input 3-

output LUT 7 (121) is set to the mode of three 2-input 1-
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output LUTs, the selection signal F0 and Fl select an
input "1" at each of the selectors 721, 722 and 723 ~
725, and further, the selection signal F2 selects an
input "2" at the selector 726.

5 That is, the user designates the 3 bit data X, Y, Z
to be stored in the mode changing memory 71 such that the
selection signal FO0 (X, Y, Z) and Fl1 (X, Y, Z) selects an
input "1" at each of the selectors 721, 722 and 723 ~
725, and that the selection signal F2 (Db, E, F, X, Y, Z)

10 selects an input "2" at the selector 726.
Thus, by using the LUT unit 731 to which signals A,
B, C are input and which outputs signal Q, the LUT unit
733 to which the signals C, D via the selectors 721, 722
and the direct signal C are input and which outputs the
15 signal Vv via the selector 726, and the LUT unit 737 to
which the signals D, E, F are input via the selectors 723
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~ 725 and which outputs the signal W, the three 2-input
l-output LUTs as shown in Fig. 3A can be configured.
Although the input signal C in the LUT unit 731, one of
20 the input signal C in the LUT unit 733, and the input
signal D in the LUT unit 737 via the selector 723 are

extra input signals in each of the LUT units, there is no
problem about it.
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Next, when, as shown in Fig. 3B, the é-input 3-

25 output LUT 7 is set to the mode of two 3-input l-output
LUTs, the 3 bit data X, ¥, 2 to be stored in the mode
changing memory 71 is designated such that the selection
signal Fl selects an input signal "1" at the selectors
723 ~ 725. By using the LUT unit 731 to which the

30 signals A, B, C are input and which outputs the signal Q,
and the LUT unit 737 to which the signals D, E, F are

input via the selector 723 ~ 725 and which outputs the

signal W, the two 3-input l-output LUTs as shown in Fig.
3B can be configured.

35 When, as shown in Fig. 3C, the 6-input 3-output LUT
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is set to the mode of 6-input l-output LUT, the selection
signals FO0 and F1l select an input "0" at each selector,
and the selection signal F2 determines the value of the
selector 726 from input signals D, E, F, and outputs the

5 signal V. Thus, from 6 bit input of the signals A, B, C,
and the signals D, E, F, 1 bit signal V is output.

As shown in Fig. 3D, when the 6~input 3-output LUT
is set to the mode of 3-input l-output LUT x 8 planes,
the selection signals F0 and Fl select an input "0" at

10 each selector, and the selection signal F2 determines the
value of the selector 726 from the signals D, E, F, and
outputs the signal V. In this case, the signals D, E, F,
use plane switching signals.

As shown in Fig. 3E, when the 6-input 3-output LUT

R

15 is set to the mode of 4-input l-output LUT x 4 planes,

the selection signals F0 and Fl select an input "0" at
each selector, and the selection signal F2 determines the

S
b Heredt i vaar T

value of the selector 726 from the signals D, E, F, and
ocutputs the signal V. In this case, the signal D is one

20 of 4 bit input signals together with the signals A, B, C,
and the signals E and F use plane switching signals.
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As shown in Fig. 3F, when the 6-input 3-output LUT
is set to the mode of 5-input l-output LUT x 2 planes,
the selection signals F0 and Fl select an input "0" at

25 each selector, and the selection signal F2 determines the
value of the selector 726 from the signals D, E, F, and
outputs the signal V. 1In this case, the signal D and E
are two of 5 bit input signals together with the signals
A, B, C, and the signals F uses a plane switching signal.

30 As has been described above, according to the
present embodiment, the 6-input 3-output LUT, for
example, may be used in various modes of internal
configuration by varying the values X, Y, Z of the mode
changing memory.

35 Fig. 9 is a block diagram showing another example of
internal configuration, which is different from the above
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described internal configquration of 6-input 3-output LUT
shown in Fig. 6.

As shown in Fig. 9, the 6-input 3-output LUT 8 (121)
is comprised of a mode changing memory 81, selectors 821

~ 826, and 3-input 2-output LUT units 831 ~ 834. The
mode changing memory 81 stores 3 bit data X, Y, Z,
designated by a user, so as to set the relation between 6
bit input A ~ F and 3 bit output Q, V, W in accordance
with user's request.

Thus, in contrast to the above described 6-input 3-
output LUT 7 shown in Fig. 6, which comprises eight 3-
input l-output LUT units 731 ~ 738, the present 6-input
3-output LUT 8 comprises four 3-input 2-output LUT units
831 ~ 834, and except for this, has substantially the
same configuration.

3 bit data X, Y, Z, designated to the mode changing
memory 81 of the LUT 8 shown in Fig. 9, selection signals
FO (X, Y, 2), F1 (X, ¥, Z2), and F2 (D, E, F, X, ¥, 2), as
well as the operation of selectors 821 ~ 826
(corresponding to the selectors 721 ~ 726) controlled by
these selection signals F0, Fl, F2, are the same as has
been described with reference to Fig. 6 and Figs. 3Aa ~

3F, and explanation thereof is therefore omitted.

Fig. 10 is a block diagram showing an example of 3-
input 2-output LUT units in the 6-input 3-output LUT
shown in Fig. 9. All of the 3-input 2-output LUT units
831 ~ 834 have the identical configuration.

The LUT unit 831 shown in Fig. 10 is comprised of an
address decoder 8311, selectors 8312, 8313, and four sets

of 4 bit memory unit group M41 ~ M44, M51 ~ M54, M6l ~
M64, M71 ~ M74. The address decoder 8311 decodes 2 bit
input signal A, B to designate each one for the four sets

of memory unit group M41 ~ M44, M51 ~ M54, M61 ~ M64, M71

~ M74, and by the input signal C, selects and outputs the
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data of one of the two sets of memory unit group M4l ~

M44 or M51 ~ M54 (output signal Q: the signal supplied to
the input "0" of the selector 826), and data of one of
the two sets of memory unit group M6l ~ M64 or M71 ~ M74
(the signal supplied to the input "1" of the selector
826).

Fig. 11 is a block diagram showing another example
of 3-input 2-output LUT units in the 6-input 3-output LUT
shown in Fig. 9.

The LUT unit 831 shown in Fig. 11 is comprised of an
address decoder 8314, and two sets of 8 bit memory unit
group M81 ~ M88 and M91 ~ M98. The address decoder 8314
decodes 3 bit input signal A, B, C to designate each one
for the two sets of memory unit group M81 ~ M88 and M91 ~
M98, and outputs respective data (output signal Q: signal
supplied to the input "0", and signal supplied to the
input "1").

Fig. 12 is a block diagram showing still another
example of 3-input 2-output LUT units in the 6-input 3-
output LUT shown in Fig. 9.

The LUT unit 831 shown in Fig. 12 is comprised of an
address decoder 8315, selectors 8316, 8317, and eight
sets of 2 bit memory unit group M111, M121; M112, M122;
...; M118, M128. The address decoder 8315 decodes 1 bit
input signal A to designate each one for the eight sets
of memory unit group M111, M121 ~ M118, M128, and by 2
bit input signal B, C, selects and outputs the data of
one set of the memory unit group M111, M121 ~ M114, M124
(output signal Q: the signal supplied to the input "0" of
the selector 826), and the data of one set of the memory
unit group M115, M125 ~ M118, M128 (signal supplied to
the input "1" of the selector 826).

Fig. 13 is a block diagram showing an exemplary
configuration of an ALU circuit (ALU 16) 90 of 8
operations. In Fig. 13, reference symbols G and H denote
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16 bit data, I denotes command signal that determines the
operation, and J denotes output signal.

As shown in Fig. 13, the ALU circuit 90 is comprised
of eight operation circuits consisting of OR circuit 91,
AND circuit 92, XOR circuit 93, not circuit 94, +
(addition) circuit 95, NE (Not Equal) circuit 96, GT
(Greater Than) circuit 97 and SHIFT circuit 98 having 16
bit data G and H input therein, respectively, and a
selector 99 for selecting the output from the eight
operation circuits 91 to 98 in accordance with the
command signal I, and outputs the output signal J portion
corresponding to the command signal I.

Cases where the ALU circuit (ALU 16) 90 shown in
Fig. 13 is implemented with 3-input l-output LUT to 7-
input l-output LUT as used in conventional FPGA

(horizontal axis: 3 LUT ~ 7 LUT) is compared with cases
where it is implemented with the 6-input 3-output LUT as
shown in Fig. 6 (configuration comprising eight 3-input
l-output LUT 731 ~ 738, a mode changing memory 71 and
selectors 721 ~ 726: 3 LUT * 8) and with the 6-input 3-
output LUT as shown in Fig. 9 (configuration comprising

four 3-input 2-output LUT 831 ~ 834, a mode changing
memory 81 and selectors 821 ~ 826: 4 LUT * 4) as used in

the FPGA according to the present invention, are compared
in the following Figs. 14 and 15. The ALU 16 is equipped
with, for example, a data selector for switching wire
connection (a circuit which does not regquire LUT), a
random logic (a circuit composed of LUT) and a flip-flop
(a circuit for fixed portion of logic block). It is to
be understood that the comparison in Figs. 14 and 15 is
performed assuming that conditions other than the
configuration of LUT are substantially the same.

Fig. 14 is a view showing the difference of the area
ratio when the ALU 16 as shown in Fig. 13 is implemented
with LUT used in conventional FPGA and in FPGA according
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to the present invention (3 LUT ~ 7 LUT and 6-input 3~
output LUT (3 LUT * 8 and 4 LUT * 4)). Fig. 15 is a view
showing the difference of number of bits of configuration
data when the ALU 16 as shown in Fig. 13 is implemented

5 with LUT used in conventional FPGA and in FPGA according
to the present invention. Vertical axis in Fig. 14
represents the area when the ALU 16 is configured using
various LUTs, expressed as area ratio assuming the area
of the case when configured with commonly used 4-input 1-

10 output LUT (4 LUT) to be equal to 1. Vertical axis in
Fig. 15 represents the number of bits of configuration
data when the ALU 16 is configured using various LUTs.

As can be seen from Fig. 14, when the ALU 16 as

shown in Fig. 13 is implemented with the 6-input 3-output

15 LUT used in FPGA according to the present invention (3
LUT * 8 and 4 LUT * 4), for example, the area ratio is
greatly reduced compared to the case where the same ALU
16 is implemented with LUT used in conventional FPGA (3

LUT ~ 7 LUT). More specifically, it can be seen that the
ai 20 case of 3 LUT * 8 where the 6-input 3-output LUT is
implemented as 3-input l-output LUT x 8 planes gives an

area about 75% of that for the case where 4-input 1-
output LUT (4 LUT) is used to implement the ALU 16 and
gives the smallest area in conventional LUTs.

25 Further, as can be seen from Fig. 15, the number of
bits of configuration data for the case where the ALU 16
is implemented with the 6-input 3-output LUT used in FPGA
according to the present invention (3 LUT * 8 and 4 LUT *
4) is comparable to that for the case of 4 LUT that gives

30 the smallest value among the conventional cases. Thus,
although the 6-input 3-output LUT of the present
invention requires 4 times as much configuration data as,
for example, 4~input l-output LUT, the number of bits of
the configuration data can be made comparable. This is

35 due to the fact that the conventional LUT constructs the
selectors in output stage with LUTs while the present
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invention achieves it by switching of routing wires so
that number of LUTs used can be reduced.

In the above description, the 6-input 3-output LUT
used in the FPGA according to the present invention is
only an example, and the present invention can be equally
applied to M-input N-output (e.g., 8-input 4-output) LUT.
Further, it is to be understood that configuration of the
6-input 3-output LUT itself, for example, is not limited
to the eight 3-input l-output LUT units shown in Fig. 6,
or to the four 3-input 2-output LUT units shown in Fig.
9, and various modification is possible within the scope
of the invention.

As has been described above in detail, according to
the present invention, the circuit area of a look up
table (LUT) or a programmable logic circuit device can be
reduced. Further, according to the present invention,
the power consumption of a programmable logic circuit
device can also be reduced.

Many different embodiments of the present invention
may be constructed without departing from the spirit and
scope of the present invention, and it should be
understood that the present invention is not limited to
the specific embodiments described in this specification,
except as defined in the appended claims.
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What is claimed is:

1. A look up table of M inputs and N outputs,
comprising:

a plurality of LUT units; and

5 an internal configuration control circuit
controlling an internal configuration of said plurality
of LUT units.

2. The look up table as claimed in claim 1,
wherein said internal configuration control circuit

10 comprises:

a plurality of selectors selecting I/O
f signals of said plurality of LUT units; and
: a selector control circuit controlling
35 said selectors and defining the internal configuration of
Eé 15 said plurality of LUT units.
?3 3. The look up table as claimed in claim 2,
%} wherein said selector control circuit comprises a memory,
gt and controls said plurality of selectors in accordance
with data stored in said memory.
i 20 4. The look up table as claimed in c¢laim 3,
ﬁ; wherein said plurality of selectors include:
an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

25 an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
being controlled in accordance with the data stored in
said memory.

30 5. The look up table as claimed in claim 3,

wherein said plurality of selectors include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

35

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
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being controlled in accordance with the input signal.

6. The look up table as claimed in claim 1,
wherein said look up table of M inputs and N outputs is a
6-input 3-output look up table.

7. The look up table as claimed in claim 6,
wherein said 6-input 3-output look up table comprises
eight 3-input l-output LUT units.

8. The look up table as claimed in claim 6,
wherein said 6-input 3-output look up table comprises
four 3-input 2-output LUT units.

9. A programmable logic circuit device comprising:

a plurality of logic blocks;

a plurality of routing wires connected to
each of said logic blocks;

a plurality of switch circuits provided at
an intersection of each of said routing wires;

a plurality of connection blocks provided
between an I/0 line of each of said logic blocks and each
of said routing wires; and

an I/0 block performing an input/output
operation with external equipment, wherein each of said
logic blocks has a look up table of M inputs and N
outputs, comprising:

a plurality of LUT units; and

an internal configuration control circuit
controlling an internal configuration of said plurality
of LUT units.

10. The programmable logic circuit device as
claimed in claim 9, wherein said internal configuration
control circuit comprises:

a plurality of selectors selecting I/0
signals of said plurality of LUT units; and

a selector control circuit controlling
said selectors and defining the internal configuration of
said plurality of LUT units.

11. The programmable logic circuit device as
claimed in claim 10, wherein said selector control
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circuit comprises a memory, and controls said plurality
of selectors in accordance with data stored in said
memory.

12. The programmable logic circuit device as
claimed in claim 11, wherein said plurality of selectors
include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
being controlled in accordance with the data stored in
said memory.

13. The programmable logic circuit device as
claimed in claim 11, wherein said plurality of selectors
include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
being controlled in accordance with the input signal.

14. The programmable logic circuit device as
claimed in claim 9, wherein said look up table of M
inputs and N outputs is a 6-input 3-output look up table.

15. The programmable logic circuit device as
claimed in claim 14, wherein said 6-input 3-output look
up table comprises eight 3-input l-output LUT units.

16. The programmable logic circuit device as
claimed in claim 14, wherein said 6-input 3-output look

up table comprises four 3-input 2-output LUT units.

17. 2 method of configuring a look up table of M

inputs and N outputs, comprising the steps of:
providing a plurality of LUT units; and
selectively controlling I/O signals of
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said plurality of LUT units to set a predetermined mode
of an internal configuration.

18. The method of configuring a look up table as
claimed in claim 17, wherein the I/O signals of said
plurality of LUT units are selectively controlled in
accordance with data stored in the corresponding loock up
table.

19. The method of configuring a look up table as
claimed in claim 17, wherein an input signal input to at
least one of said LUT units and an output signal output
from said LUT unit are selectively controlled in
accordance with data stored in the corresponding look up
table.

20. The method of configuring a look up table as
claimed in claim 17, wherein an input signal input to at
least one of said LUT units and an output signal output
from said LUT unit are selectively controlled in

accordance with a predetermined function of the input
signal.
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PROGRAMMABLE ILOGIC CTIRCUIT DEVICE HAVING LOOK UP TABLE
ENABLING TO_ REDUCE TMPTEMENTATION AREA

ABSTRACT OF THE DISCLOSURE

A programmable logic circuit device has a plurality
of logic blocks, a plurality of routing wires, a
plurality of switch circuits, a plurality of connection
blocks, and an I/O block performing an input/output
operation with external equipment. The routing wires are
connected to each of the logic blocks, the switch
circuits are provided at an intersection of each of the
routing wires, and the connection blocks are provided
between an I/O line of each of the logic blocks and each
of the routing wires. Each of the logic blocks has a
look up table of M inputs and N outputs, which has a
plurality of LUT units; and an internal configuration
control circuit controlling an internal configuration of
the plurality of LUT units.
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HAN-J406

PROGRAMMABLE I.OGIC CIRCUIT DEVICE HAVING LOOK UP TABLE
ENABLING TO REDUCE IMPLEMENTATION AREA

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an
architectural technology for configuring a look up table
that enables implementation area to be reduced.

2. Description of the Related Art

Recently, a programmable logic circuit device
has attracted much attention as a device that can realize
various logic circuits which meets diverse needs of users
by programming internal circuits. Such a programmable
logic circuit device is known as PLD (Programmable Logic
Device) or FPGA (Field Programmable Gate Array), and
recently is increasingly used not only for trial
fabrication of hardwares, but also for constructing a
large scale circuit (for example, a microprocessor) that
has various functions in itself. These programmable
logic circuits comprise look up tables (LUT: Look Up
Table) as major components, and reduction of circuit area
of such LUTs is strongly desired.

A look up table (LUT) as a major component of a
programmable logic circuit device (PLD or FPGA) is
composed of memories, and is capable of implementing an
arbitrary logic circuit. Basic architecture of such a
FPGA has been previously disclosed, for example, in U.S.
Patent No. 4,706,216, and U.S. Patent No. 4,870,302.
Multi-context and cluster architecture of plural LUTs in
FPGA has been disclosed, for example, in U.S. Patent No.
5,778,439 and U.S. Patent No. 5,905,385, etc. With
regard to evaluation of LUT used in FPGA (for example,
evaluation of functionality and area, as well as
performance evaluation, and evaluation of cluster
architecture), study results are found in, for example,
J. Rose et al., "Architecture of Field Programmable Gate
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Arrays: The Effect of Logic Block Functionality on Area
Efficiency”, IEEE J. Solid State Circuits, vol. 25, no.
5, pp. 1217 - 1225, Oct. 1990, J. Rose et al., "The
Effect of Logic Block Architecture on FPGA Performance",
IEEE J. Scolid State Circuits, vol. 27, no. 3, pp. 281-
287, Mar. 1992, and E. Ahmed et al., "The Effect of LUT
and Cluster Size on Deep Sub-micron FPGA Performance and
Density"”, FPGA 2000, Monterey, CA USA, 2000.

In a programmable logic circuit device, the
number of bits M of input signal for the logic circuit
that can be implemented corresponds to the number of bits
of the address of memory composing the LUT, and the
number of bits N of output signal corresponds to the
number of output bits of the memory. Thus, a logic
circuit that can be implemented in one LUT is an
arbitrary logic circuit of M inputs and N outputs. Such
a LUT is denoted in the present specification as M-input
N-output LUT.

Conventionally, in FPGA for example, the input
number M and output number N are both fixed value. Any
logic circuit is divided in circuit unit of M inputs and
N outputs, and is implemented using plural LUTSs.

Therefore, in a conventional FPGA, even if
circuit division results in a circuit having input bit
number less than M, one LUT needs to be assigned to this
circuit, leading to unnecessary increase of
implementation area (logic and routing circuitry area;
circuit area).

SUMMARY OF THE INVENTION

An object of the present invention is to reduce the
circuit area of a look up table (LUT) and hence of a
programmable logic circuit device. Another object of the
present invention is to reduce power consumption of a
programmable logic circuit device.

According to the present invention, there is
provided a look up table of M inputs and N outputs,

comprising a plurality of LUT units; and an internal
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configuration control circuit controlling an internal
configuration of the plurality of LUT units.

Further, according to the present invention, there
is provided a programmable logic circuit device
comprising a plurality of logic blocks; a plurality of
routing wires connected to each of the logic blocks; a
plurality of switch circuits provided at an intersection
of each of the routing wires; a plurality of connection
blocks provided between an I/0O line of each of the logic
blocks and each of the routing wires; and an I/0O block
performing an input/output operation with external
equipment, wherein each of the logic blocks has a look up
table of M inputs and N outputs, comprising a plurality
of LUT units; and an internal configuration control
circuit controlling an internal configuration of the
plurality of LUT units.

The internal configuration control circuit may
comprise a plurality of selectors selecting I/0 signals
of the plurality of LUT units; and a selector control
circuit controlling the selectors and defining the
internal configuration of the plurality of LUT units.

The selector control circuit may comprise a memory, and
control the plurality of selectors in accordance with
data stored in the memory.

The plurality of selectors may include an input
signal selector provided at an input of at least one of
the LUT units to select an input signal; and an output
signal selector provided at an output of the LUT units
selecting an output signal, the input signal selector and
the output signal selector being controlled in accordance
with the data stored in the memory. The plurality of
selectors may include an input signal selector provided
at an input of at least one of the LUT units to select an
input signal; and an output signal selector provided at
an output of the LUT units selecting an output signal,
the input signal selector and the output signal selector
being controlled in accordance with the input signal.
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The look up table of M inputs and N outputs may be a
6-input 3-output look up table. The 6-input 3-output
look up table may comprise eight 3-input 1l-output LUT
units. The 6-input 3-output look up table may comprise
four 3-input 2-output LUT units.

In addition, according to the present invention,
there is also provided a method of configuring a look up
table of M inputs and N outputs, comprising the steps of
providing a plurality of LUT units; and selectively
controlling I/O signals of the plurality of LUT units to
set a predetermined mode of an internal configuration.

The I/O signals of the plurality of LUT units may be
selectively controlled in accordance with data stored in
the corresponding look up table. An input signal input
to at least one of the LUT units and an output signal
output from the LUT unit may be selectively controlled in
accordance with data stored in the corresponding look up
table. An input signal input to at least one of the LUT
units and an output signal output from the LUT unit may
be selectively controlled in accordance with a
predetermined function of the input signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more clearly
understood from the description of the preferred
embodiments as set forth below with reference to the
accompanying drawings, wherein:

Fig. 1 is a block diagram showing an example of FPGA
to which the present invention is applied;

Fig. 2 is a block diagram showing a 6-input 3-output
LUT as an example of LUTs in the FPGA;

Figs. 3A, 3B, 3C, 3D, 3E, and 3F are block diagrams
showing the mode of internal configuration of the 6é-input
3-output LUT shown in Fig. 2;

Fig. 4 is a view useful for explaining an example of
the method of mapping circuits in a look up table;

Fig. 5 is a block diagram showing a 6-input 3-output
LUT as an example of a LUT in FPGA according to the
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present invention in conjunction with input/output
signal;

Fig. 6 is a block diagram showing an example of the
internal configuration of the 6-input 3-output LUT shown
in Fig. 5;

Fig. 7 is a block diagram showing an example of 3-
input l-output LUT unit in the 6-input 3-output LUT of
Fig. 6;

Fig. 8 is a block diagram showing another example of
3-input 1-output LUT unit in the 6-input 3-output LUT of
Fig. 6;

Fig. 9 is a block diagram showing another example of
the internal configuration of the 6-input 3-output LUT
shown in Fig. 5;

Fig. 10 is a is a block diagram showing an example
of 3-input 2-output LUT unit in the 6-input 3-output LUT
of Fig. 9;

Fig. 11 is a block diagram showing another example
of 3-input 2-output LUT unit in the 6-input 3-output LUT
of Fig. 9;

Fig. 12 is a block diagram showing still another
example of 3-input 2-output LUT unit in the 6-input 3-
output LUT of Fig. 9;

Fig. 13 is a block diagram showing an example of
configuration of a 8 operation ALU circuit (ALU 16);

Fig. 14 is a view showing difference of the area
ratio for ALU 16 shown in Fig. 13 when implemented with
LUT in conventional FPGA compared to LUT in FPGA
according to the present invention; and

Fig. 15 is a view showing difference of the number
of bits of configuration data for ALU 16 shown in Fig. 13

when implemented with LUT in conventional FPGA compared
to LUT in FPGA according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, a look up table, a programmable logic circuit
device comprising a look up table and a method for

configuring a look up table according to the present
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invention will be described in detail below with
reference to appended drawings.

Fig. 1 is a block diagram showing an example of FPGA
to which the present invention is applied. 1In Fig. 1,
reference numeral 100 denotes FPGA as an example of a
programmable logic circuit device, 101 is an I/O block,
102 is a logic block (CLB: Configurable Logic Block), 103
is a connection block (C), 104 is a switch matrix (S),
and 105 denotes routing wires.

As shown in Fig. 1, FPGA 100 is comprised of logic
blocks (CLB) 102 arranged in the form of array, routing
wire (channel area) 105 surrounding these CLB 102, and
I/0 blocks 101. At the intersection of the routing wire
105, switch matrices (S) 104 are disposed for connecting
these components, and connection block (C) 103 is
disposed between the I/O line of each CLB 102 and the
routing wire 105. Each CLB 102 is comprised of a look up
table (LUT) 121, latches 122, and selectors 123. The
present invention relates mainly to the configuration of
LUT 121.

Fig. 2 is a block diagram showing a 6-input 3-output
LUT as an example of a LUT in a FPGA. This is an example
of a LUT 12! in Fig. 1. Thus, the LUT shown in Fig. 2
corresponds to the configuration of a case of M-input N-
output LUT in which M = 6, N = 3. The case of M = 6, N =
3 is only an example, and value of M and N is not limited
to this case, but may include various other values, and
may include the case M = N, or M < N.

Figs. 3A to 3F are block diagrams showing different
modes of internal configuration of the 6-input 3-output
LUT shown in Fig. 2, and showing that, as will be
described in detail later, by varying the values (X, Y,
Z)of mode changing memory (71), the 6-input 3-output LUT
can be set to different internal configurations as shown
in Figs. 3A to 3F.

Specifically, Fig. 3A shows a case where the 6-input
3-output LUT is set to a mode of three 2-input l-output
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LUT. 1In conventional FPGA (conventionally composed by
using 4-input l-output LUT as a unit), for example, three
LUTs (4-input l-output LUT) are required to assign three
2-input l-output circuits to LUTs. In the configuration
shown in Fig. 3A, only one 6-input 3-output LUT needs to
be used for this purpose.

Area ratio of 4-input l-output LUT to 6-input 3-
output LUT including routing channel area is about 1 :
1.5. Therefore, as compared to the conventional
configuration using three 4-input l-output LUTs, the

configuration shown in Fig. 3A can reduce the circuit
area ratio to about (1 x 3) : 1.5, that is, to about 1 :

0.5. Thus, reduction of circuit area of maximum 50% can
be achieved.

Fig. 3B shows a case where the LUT is set to a mode
of two 3 input 1 output LUTs. In this case, as compared
to the conventional configuration where two 4-input 1-
output LUTs are used, the circuit area ratio can be
reduced to (1 x 2) : 1.5, that is, 1 : 0.75. Thus,
reduction of circuit area of maximum 25% can be achieved.

Further, Fig. 3C shows a case where the 6-input 3-
output LUT is set to a mode of 6-input l-output LUT.

Fig. 3D shows a case where the 6-input 3-output LUT
is set to a mode of 3-input l-output LUT x 8 planes.

Fig. 3E shows a case where the 6-input 3-output LUT
is set to a mode of 4-input l-output LUT x 4 planes, and
Fig. 3F shows a case where the 6-input 3-output LUT is
set to a mode of 5-input l-output LUT x 2 planes.

Fig. 4 is a view useful for explaining the mapping
method of circuits in the look up table, which shows the

reason why mode setting of Figs. 3D to 3F above is
possible.

As shown in Fig. 4, in the mapping method which
utilizes, for example, the control structure of if ~,

else, case, etc., in RTL (Register Transfer Level)
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description of HDL (Hardware Description Language), since
it is guaranteed that conditional branching is not
explicitly simultaneous operation, processing within each
condition is mapped to each context. Switching between
contexts is performed, for example, by a signal from a
control circuit implemented in other LUT (look up table).

In such a case, as shown in above described Figs. 3D
to 3F, plural LUTs can be configured with one LUT.
Specifically, in the case shown in Fig. 3D, eight 3-input
l-output LUTs can be configured with one LUT (in Fig. 3D,
one 6-input 3-ocutput LUT). In the case shown in Fig. 3E,
four 4-input l-output LUTs can be configured with one
LUT, and in the case shown in Fig. 3F, two 5-input 1-
output LUTs can be configured with one LUT.

Specifically, in the configuration shown in Fig. 3E,
for example, as compared to conventional configuration
using four 4-input l-output LUTs, the circuit area ratio
can be reduced to about (1 x 4) : 1.5, that is, 1 :

0.375. Thus, reduction of implementation area (circuit
area) of maximum about 62% can be achieved. 1In other
words, the LUTs shown in Fig. 3E (LUTs configured with
one 6-input 3-output LUT) can be configured in
implementation area of about 32% of conventional LUTs
(four 4-input l-output LUTs), and can also substantially
decrease the power consumption.

Also, if the case where an ALU circuit of 8
operations is implemented with conventional 4-input 1-
output LUTs, is compared with the case where the 6-input
3-output LUT is used as 4-input l-output LUT x 4 planes
for implementing same ALU circuit, circuit area can be
reduced to about 75%, and achieve considerable
improvement in packaging efficiency.

Fig. 5 is a block diagram showing a 6-input 3-output
LUT 7 as an example of LUT in FPGA according to the
present invention in conjunction with the I/0 signals.
This corresponds to the 6-input 3-output LUT as shown in
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Fig. 2 with six input signals A, B, C, D, E, F and three
output signals Q, V, W added thereto.

Fig. 6 is a block diagram showing an example of
internal configuration of the 6-input 3-output LUT shown
in Fig. 5.

As shown in Fig. 6, the 6-input 3-output LUT 7 (121)
is comprised of a mode changing memory 71, selectors 721

~ 726, and 3-input l-output LUT units (memory array) 731

~ 738. The mode changing memory 71 stores 3 bits data X,
Y, 2 designated by a user so as to set the relation
between 6 bit input A ~ F and 3 bit output Q, V, W in
accordance with user's regquest.

A predetermined signal within 6 bit input signal is
input to each selector (selector for selecting input
signal) 721 ~ 725, so as to select input signal in

accordance with data stored in the mode changing memory
71. That is, signals A, C are input to the selector 721,
and signals B, D are input to selector 722, and one of
the signals is selected by selection signal FO (X, Y, Z)
specified by data X, ¥, Z, and is output, respectively.
Similarly, signals A, D are input to the selector 723,
and signals B, E are input to the selector 724, and
signals C, F are input to the selector 725, and one of
the signals is selected by selection signal F1 (X, Y, 2Z)
specified by data X, Y, Z, and is output, respectively.
Each of 3-input l-output LUT units 731 ~ 738 is
comprised of an address decoder, a memory and a selector,
as described later, and outputs 1 bit signal in response
to 3 bit input signal, respectively. Thus, signals A, B,
C are input to each of LUT units 731, 732, 734 -~ 736 and

738, and one of the signals A or C and one of the signals
B or D selected by selection signal F0, and the signal C
is input to the LUT unit 733, and one of the signals A or
D, and one of the signals B or E, and one of the signals
C or F, selected by the selection signal F1 is input to
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the LUT unit 737. Output signals from the LUT units 731
~ 738 are input to a selector (selector for selecting
output signal) 726, and one of the signals is selected by
selection signal F2 (D, E, F, X, Y, Z) specified by
signals D, E, F and data X, Y, Z, and is output as signal
V. The signal Q is the output signal from the LUT unit

731, and the signal W is the output signal from the LUT
unit 737.

Fig. 7 is a block diagram showing an example of 3-
input l-output LUT unit 731 in the 6-input 3-output LUT 7
of Fig. 6. All of the 3-input l-output LUT units 731 ~
738 are of similar configuration.

The LUT unit 731 shown in Fig. 7 is comprised of an
address decoder 7311, a selector 7312, and two sets of 4
bit memory unit groups M11 ~ M14, M21 ~ M24. The address
decoder 7311 decodes 2 bit input signal A, B to designate
each one of the memory unit groups M1l1] ~ M14 and M21 ~
M24, and further according to the input signal C, selects
one of the sets M1l ~ M14 or M21 ~ M24 to output data.

Fig. 8 is a block diagram showing another example of

3-input l-output LUT unit 731 in the 6-input 3-output LUT
7 of Fig. 6.

The LUT unit 731 shown in Fig. 8 is comprised of an
address decoder 7313, and 8 bit memory unit groups M31 ~
M38. The address decoder 7313 decodes the 3 bit input
signals A, B, C, to designate one of the memory unit
groups M31 ~ M38, and output the data (Q).

The relation of the 3 bit data X, ¥, Z, designated
by the mode changing memory 71 in the 6-input 3-output
LUT shown in Fig 6 as described above and the
corresponding internal configurations (configuration
modes) will be explained below with reference to Figs. 3A
~ 3F.

First, when, as shown in Fig. 3A, the 6-input 3-
output LUT 7 (121) is set to the mode of three 2-input 1-
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output LUTs, the selection signal F0O and F1 select an
input "1" at each of the selectors 721, 722 and 723 -~
725, and further, the selection signal F2 selects an
input "2" at the selector 726.

That is, the user designates the 3 bit data X, Y, Z
to be stored in the mode changing memory 71 such that the
selection signal FO (X, Y, Z2) and F1 (X, Y, Z) selects an
input "1" at each of the selectors 721, 722 and 723 -~
725, and that the selection signal F2 (D, E, F, X, ¥, 2)
selects an input "2" at the selector 726.

Thus, by using the LUT unit 731 to which signals 3,
B, C are input and which outputs signal Q, the LUT unit
733 to which the signals C, D via the selectors 721, 722
and the direct signal C are input and which outputs the
signal V via the selector 726, and the LUT unit 737 to
which the signals D, E, F are input via the selectors 723

~ 725 and which outputs the signal W, the three 2-input

l-output LUTs as shown in Fig. 3A can be configured.
Although the input signal C in the LUT unit 731, one of
the input signal C in the LUT unit 733, and the input
signal D in the LUT unit 737 via the selector 723 are
extra input signals in each of the LUT units, there is no
problem about it.

Next, when, as shown in Fig. 3B, the 6-input 3-
output LUT 7 is set to the mode of two 3-input l-output
LUTs, the 3 bit data X, Y, Z to be stored in the mode
changing memory 71 is designated such that the selection
signal F1 selects an input signal "1" at the selectors

723 ~ 725. By using the LUT unit 731 to which the

signals A, B, C are input and which outputs the signal Q,
and the LUT unit 737 to which the signals D, E, F are

input via the selector 723 ~ 725 and which outputs the

signal W, the two 3-input l-output LUTs as shown in Fig.
3B can be configured.

When, as shown in Fig. 3C, the 6-input 3-output LUT
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is set to the mode of 6-input l-output LUT, the selection
signals FO0 and Fl select an input "0" at each selector,
and the selection signal F2 determines the value of the
selector 726 from input signals D, E, F, and outputs the
signal V. Thus, from 6 bit input of the signals A, B, C,
and the signals D, E, F, 1 bit signal V is output.

As shown in Fig. 3D, when the 6-input 3-output LUT
is set to the mode of 3-input l-output LUT x 8 planes,

the selection signals F0 and Fl select an input "0" at
each selector, and the selection signal F2 determines the
value of the selector 726 from the signals D, E, F, and
outputs the signal V. In this case, the signals D, E, F,
use plane switching signals.

As shown in Fig. 3E, when the 6-input 3-output LUT
is set to the mode of 4-input l-ocutput LUT x 4 planes,
the selection signals F0 and Fl select an input "0" at
each selector, and the selection signal F2 determines the
value of the selector 726 from the signals D, E, F, and
outputs the signal V. In this case, the signal D is one
of 4 bit input signals together with the signals A, B, C,
and the signals E and F use plane switching signals.

As shown in Fig. 3F, when the 6-input 3-output LUT
is set to the mode of 5-input l-output LUT x 2 planes,

the selection signals F0O and Fl select an input "0" at
each selector, and the selection signal F2 determines the
value of the selector 726 from the signals D, E, F, and
outputs the signal V. In this case, the signal D and E
are two of 5 bit input signals together with the signals
A, B, C, and the signals F uses a plane switching signal.

As has been described above, according to the
present embodiment, the 6-input 3-output LUT, for
example, may be used in various modes of internal
configuration by varying the values X, Y, Z of the mode
changing memory. '

Fig. 9 is a block diagram showing another example of
internal configuration, which is different from the above
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described internal configuration of 6-input 3-output LUT
shown in Fig. 6.

As shown in Fig. 9, the 6-input 3-output LUT 8 (121)
is comprised of a mode changing memory 81, selectors 821

~ 826, and 3-input 2-output LUT units 831 ~ 834. The
mode changing memory 81 stores 3 bit data X, Y, Z,
designated by a user, so as to set the relation between 6
bit input A ~ F and 3 bit output Q, V, W in accordance
with user's request.

Thus, in contrast to the above described 6-input 3-
output LUT 7 shown in Fig. 6, which comprises eight 3-

input 1l1-output LUT units 731 ~ 738, the present 6-input
3-output LUT 8 comprises four 3-input 2-output LUT units
831 ~ 834, and except for this, has substantially the
same configuration.

3 bit data X, Y, Z, designated to the mode changing
memory 81 of the LUT 8 shown in Fig. 9, selection signals
FO (X, ¥, 2), F1 (X, ¥, z), and F2 (D, E, F, X, ¥, Z2), as
well as the operation of selectors 821 ~ 826
(corresponding to the selectors 721 ~ 726) controlled by
these selection signals F0, Fl, F2, are the same as has
been described with reference to Fig. 6 and Figs. 3A ~

3F, and explanation thereof is therefore omitted.

Fig. 10 is a block diagram showing an example of 3-
input 2-output LUT units in the 6-input 3-ocutput LUT
shown in Fig. 9. All of the 3-input 2-output LUT units
831 ~ 834 have the identical configuration.

The LUT unit 831 shown in Fig. 10 is comprised of an
address decoder 8311, selectors 8312, 8313, and four sets

of 4 bit memory unit group M41 ~ M44, M51 ~ M54, M61 ~
Mé64, M71 ~ M74. The address decoder 8311 decodes 2 bit
input signal A, B to designate each one for the four sets

of memory unit group M41 ~ M44, M51 ~ M54, M61 ~ Mé64, M71

~ M74, and by the input signal C, selects and outputs the
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data of one of the two sets of memory unit group M41 -~

M44 or M51 ~ M54 (output signal Q: the signal supplied to
the input "0" of the selector 826), and data of one of
the two sets of memory unit group M6l ~ M64 or M71 ~ M74
(the signal supplied to the input "1" of the selector
826).

Fig. 11 is a block diagram showing another example
of 3-input 2-output LUT units in the 6é-input 3-output LUT
shown in Fig. 9.

The LUT unit 831 shown in Fig. 11 is comprised of an
address decoder 8314, and two sets of 8 bit memory unit
group M81 ~ M88 and M91 ~ M98. The address decoder 8314
decodes 3 bit input signal A, B, C to designate each one
for the two sets of memory unit group M81 ~ M88 and M91 ~
M98, and outputs respective data (output signal Q: signal
supplied to the input "0", and signal supplied to the A
input "1").

Fig. 12 is a block diagram showing still another

example of 3-input 2-output LUT units in the 6-input 3-
output LUT shown in Fig. 9.

The LUT unit 831 shown in Fig. 12 is comprised of an
address decoder 8315, selectors 8316, 8317, and eight
sets of 2 bit memory unit group M111, M121; M112, M122;
.+..; M118, M128. The address decoder 8315 decodes 1 bit
input signal A to designate each one for the eight sets
of memory unit group M111, M121 ~ M118, M128, and by 2
bit input signal B, C, selects and outputs the data of
one set of the memory unit group M111, M121 -~ M114, M124
(output signal Q: the signal supplied to the input "0" of
the selector 826), and the data of one set of the memory
unit group M115, M125 ~ M118, M128 (signal supplied to
the input "1" of the selector 826).

Fig. 13 is a block diagram showing an exemplary
configuration of an ALU circuit (ALU 16) 90 of 8

operations. In Fig. 13, reference symbols G and H denote
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16 bit data, I denotes command signal that determines the
operation, and J denotes output signal.

As shown in Fig. 13, the ALU circuit 90 is comprised
of eight operation circuits consisting of OR circuit 91,
AND circuit 92, XOR circuit 93, not circuit 94, +
(addition) circuit 95, NE (Not Equal) circuit 96, GT
(Greater Than) circuit 97 and SHIFT circuit 98 having 16
bit data G and H input therein, respectively, and a
selector 99 for selecting the output from the eight
operation circuits 91 to 98 in accordance with the
command signal I, and outputs the output signal J portion
corresponding to the command signal I.

Cases where the ALU circuit (ALU 16) 90 shown in
Fig. 13 is implemented with 3-input l-output LUT to 7-
input l-output LUT as used in conventional FPGA
(horizontal axis: 3 LUT ~ 7 LUT) is compared with cases

where it is implemented with the 6-input 3-output LUT as
shown in Fig. 6 (configuration comprising eight 3-input
l-output LUT 731 ~ 738, a mode changing memory 71 and
selectors 721 ~ 726: 3 LUT * 8) and with the 6-input 3-
output LUT as shown in Fig. 9 (configuration comprising

four 3-input 2-output LUT 831 ~ 834, a mode changing
memory 81 and selectors 821 ~ 826: 4 LUT * 4) as used in

the FPGA according to the present invention, are compared
in the following Figs. 14 and 15. The ALU 16 is equipped
with, for example, a data selector for switching wire
connection (a circuit which does not require LUT), a
random logic (a circuit composed of LUT) and a flip-flop
(a circuit for fixed portion of logic block). It is to
be understood that the comparison in Figs. 14 and 15 is
performed assuming that conditions other than the
configuration of LUT are substantially the same.

Fig. 14 is a view showing the difference of the area
ratio when the ALU 16 as shown in Fig. 13 is implemented
with LUT used in conventional FPGA and in FPGA according



NESERTOT

ChEy ®

ok el

M
Huack Hopk

o theael

A

s
e

10

15

20

25

30

35

- 16 -

to the present invention (3 LUT ~ 7 LUT and 6-input 3-
output LUT (3 LUT * 8 and 4 LUT * 4)). Fig. 15 is a view
showing the difference of number of bits of configuration

" data when the ALU 16 as shown in Fig. 13 is implemented

with LUT used in conventional FPGA and in FPGA according
to the present invention. Vertical axis in Fig. 14
represents the area when the ALU 16 is configured using
various LUTs, expressed as area ratio assuming the area
of the case when configured with commonly used 4-input 1-
output LUT (4 LUT) to be equal to 1. Vertical axis in
Fig. 15 represents the number of bits of configuration
data when the ALU 16 is configured using various LUTs.

As can be seen from Fig. 14, when the ALU 16 as
shown in Fig. 13 is implemented with the 6-input 3-output
LUT used in FPGA according to the present invention (3
LUT * 8 and 4 LUT * 4), for example, the area ratio is
greatly reduced compared to the case where the same ALU
16 is implemented with LUT used in conventional FPGA (3
LUT ~ 7 LUT). More specifically, it can be seen that the
case of 3 LUT * 8 where the 6-input 3-output LUT is
implemented as 3-input l-output LUT x 8 planes gives an
area about 75% of that for the case where 4-input 1-
output LUT (4 LUT) is used to implement the ALU 16 and
gives the smallest area in conventional LUTs.

Further, as can be seen from Fig. 15, the number of
bits of configuration data for the case where the ALU 16
is implemented with the 6-input 3-output LUT used in FPGA
according to the present invention (3 LUT * 8 and 4 LUT *
4) is comparable to that for the case of 4 LUT that gives
the smallest value among the conventional cases. Thus,
although the 6-input 3-output LUT of the present
invention requires 4 times as much configuration data as,
for example, 4-input l-output LUT, the number of bits of
the configuration data can be made comparable. This is
due to the fact that the conventional LUT constructs the
selectors in output stage with LUTs while the present
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invention achieves it by switching of routing wires so
that number of LUTs used can be reduced.

In the above description, the 6-input 3-output LUT
used in the FPGA according to the present invention is
only an example, and the present invention can be equally
applied to M-input N-output (e.qg., 8—input 4-output) LUT.
Further, it is to be understood that configuration of the
6-input 3-output LUT itself, for example, is not limited
to the eight 3-input l-output LUT units shown in Fig. 6,
or to the four 3-input 2-output LUT units shown in Fig.
9, and various modification is possible within the scope
of the invention.

As has been described above in detail, according to
the present invention, the circuit area of a look up
table (LUT) or a programmable logic circuit device can be
reduced. Further, according to the present invention,
the power consumption of a programmable logic circuit
device can also be reduced.

Many different embodiments of the present invention
may be constructed without departing from the spirit and
scope of the present invention, and it should be
understood that the present invention is not limited to
the specific embodiments described in this specification,
except as defined in the appended claims.
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What is claimed is:
A look up table of M inputs and N outputs,
comprisinyg: ‘
a plurality of LUT units; and
an internal configuration control circuit
controlling an internal configuration of said plurality
of LUT units.
2. The look up table as claimed in claim 1,

wherein said internal configuration control circuit
comprises:

a plurality of selectors selecting 1I/0
signals of said plurality of LUT units; and
a selector control circuit controlling
said selectors and defining the internal configuration of
said plurality of LUT units.

3. The look up table as claimed in claim 2,
wherein said selector control circuit comprises a memory,
and controls said plurality of selectors in accordance
with data stored in said memory.

4. The look up table as claimed in claim 3,
wherein said plurality of selectors include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector

being controlled in accordance with the data stored in
said memory.

WVs The look up table as claimed in claim 3,

wherein said plurality of selectors include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector

i
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being controlled in accordance with the input signal.

6. The look up table as claimed in claim 1,
wherein said look up table of M inputs and N outputs is
6-input 3-output look up table.

7. The look up table as claimed in claim 6,
wherein said 6-input 3-output look up table comprises
eight 3-input 1l-output LUT units.

8. _The look up table as claimed in claim 6,
wherein said 6-input 3-output look up table comprises
four 3—input'2—output LUT units.

. A programmable logic circuit device comprising:
a plurality of logic blocks;

a plurality of routing wires connected to
each of said logic blocks;

a plurality of switch circuits provided at
an intersection of each of said routing wires;

a plurality of connection blocks provided
between an I/0 line of each of said logic blocks and each
of said routing wires; and

an I/0 block performing an input/output
operation with external equipment, wherein each of said
logic blocks has a look up table of M inputs and N
outputs, comprising:
a plurality of LUT units; and

an internal configuration control circuit

controlling an internal configuration of said plurality
of LUT units.

10. The programmable logic circuit device as
claimed in claim 9, wherein said internal configuration

control circuit comprises:

a plurality of selectors selecting I/O
signals of said plurality of LUT units; and

a selector control circuit controlling
said selectors and defining the internal configuration of
said plurality of LUT units.

11. The programmable logic circuit device as

claimed in claim 10, wherein said selector control
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<’ circuit comprises a memory, and controls said plurality
of selectors in accordance with data stored in said
memory.

12. The programmable logic circuit device as
claimed in claim 11, wherein said plurality of selectors
include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
being controlled in accordance with the data stored in
said memory.

\\%'13. The programmable logic circuit device as
claimed in claim 11, wherein said plurality of selectors
include:

an input signal selector provided at an
input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an
output of said LUT units selecting an output signal, said
input signal selector and said output signal selector
being controlled in accordance with the input signal.

14. The programmable logic circuit device as
claimed in claim 9, wherein said look up table of M
inputs and N outputs is a 6-input 3-output look up table.

15. The programmable logic circuit device as
claimed in claim 14, wherein said 6-input 3-output look
up table comprises eight 3-input l-output LUT units.

16. The programmable logic circuit device as
claimed in claim 14, wherein said 6-input 3-output look
up table comprises four 3-input 2-output LUT units.

%k17. A method of configuring a look up table of M
inputs and N outputs, comprising the steps of:

providing a plurality of LUT units; and
selectively controlling I/0 signals of
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said plurality of LUT units to set a predetermined mode
of an internal configuration.

18. The method of configuring a look up table as
claimed in claim 17, wherein the I/O signals of said
plurality of LUT units are selectively controlled in
accordance with data stored in the corresponding look up
table.

19. The method of configuring a look up table as
claimed in claim 17, wherein an input signal input to at
least one of said LUT units and an output signal output
from said LUT unit are selectively controlled in
accordance with data stored in the corresponding loock up
table.

20. The method of configuring a loock up table as
claimed in claim 17, wherein an input signal input to at
least one of said LUT units and an output signal output
from said LUT unit are selectively controlled in

accordance with a predetermined function of the input
signal.
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PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE
ENABLING TO REDUCE IMPLEMENTATION AREA

ABSTRACT OF THE DISCLOSURE

A programmable logic circuit device has a plurality
of logic blocks, a plurality of routing wires, a

plurality of switch circuits, a plurality of connection
blocks, and an I/O block performing an input/output

operation with external equipment. The routing wires are
connected to each of the logic blocks, the switch

circuits are provided at an intersection
routing wires, and the connection blocks
between an I/O line of each of the logic
of the routing wires. Each of the logic
look up table of M inputs and N outputs,

of each of the
are provided
blocks and each
blocks has a

which has a

plurality of LUT units; and an internal configuration

control circuit controlling an internal configuration of

the plurality of LUT units.
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PCT international Application Number
and was amended on

(it applicable).

{ hereby state that | have reviewed and undersiand the t of
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t hereby claim foreign priority under Title 35, United States Code,
Section 112 (a){d) or 365(b) of any foreign applic&ion{s) for patent
or inventor's' certificate, or 365(a) of any PCT International
application which designated at least one country other than the
United States, listed below and have also identified below, by
checking the box, any foreign application for patent or inventor’s
certificate, or PCT International appiication having a filing date

before that of the application on which priority is claimed.
Prior Foreign Application(s)

Priority Not Claimed
AFHTOEITEM . . 52 £ 230
2001-199644 (Pat. Appln.) Japan 29/June/2001
{Number) {Country) (Day/Month/Y ear Filed) o
(&) (=4) (EM% 8 B)
{Number) {Country) (Day/Month/Year Filed)
€ 2°5) (%) (#mepe) o
3 U M3ISKKAEREM1 19% () HITEVTTIE®OX | hereby clakm the beneft under Title 35, United States Code,
Ll ENEFEHRZIETREN A EAHE IR EMVELET. Section 119(e) of any United States provisional application{s) listed
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i {Application No.) (Filing Date) {Application No.) (Filing Date)
2 () (LHHR) (HH BHF5) (HMB)
z:;”‘ ﬂci‘ TROXKEERBISK 1 2 0RITEVTTFRONK | hereby claim the benefit under Title 35, United States Code,
£ii FENFUBCRHRINATCER. XRIRBEE2HEZTL THWI%8K Section 120 of any United States application(s}, or 365(c) of any
£ BHEMN3I65 REEOKEVCHAMEIZERLET. £ PCTinternational application designating the United States, Kisted
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below and, insofar as the subject matter of each of the claims of
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URTAHESO R REREAISHFREHOLHERBHA
TOMMPRAFREIN, ERRAWEREI TH1IHRS56H
TERINTBRRBROAN BT TIRRL2ENZSWTHR
TREBBIHLT L XERLTWET.

this application is not disclosed In the prior United States or PCT
International application in the manner provided by the first
paragraph of Title 35, United States Code Section 112, |
acknowledge the duty to disciose information which is material to
patentabiiity as defined in Title 37, Code of Federal Regulations,
Section 1.5 which became available between the filing date of the

prior application and the national or PCT international filing date of
application.

(Application No.) {Filing Date) (Status: Patented, Pending, Abandoned)
(HRFES) (HEEA) (RO : GHHFTH. KRP. KWEH)
(Application No.) (Filing Date) - (Status: Patented, Pending, Abandoned)
(I (Hma) (BN : {HEHFTA. REP. HEX)

2, HASOFNREE TV TATASPCHENBTLIR
HEARETEY, 2OHOAFLARALEORLIEZ A
REICERABLSTHARTHILMUTDIZ . EHRE
ERZEINI-BAORARUETNLNNFIOTARIKBEARS
I18HWEL00 1R IETE, Pl LLRE
OUFIRIVBAIADZ L, ELTEOLILMBILS
BAOMELIFLAE, HHLL, XBHIHTINHH
DAIMEYKRbNDIZLEERL, LTI RO
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{ hereby declare that all statements made herein of my own
knowledge are true and that all ststements made on information
and belief are believed to be true; and further that these
statements were made with the knowledge that willful false
statements and the like 30 made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such wiilful falss statements may

jeopardize the validity of the application or any patent issued
thereon.
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IR : ARTREOBHELL T. XYM T 3—Y]0>  POWER OF ATTORNEY: As 3 named inventor, | hersby appoint
FREIALTEBAGHILAL TRETTIHBLEINLIIARIA the foliowing attomey(s) and/or agent(s) to prosecute this
ELT. TROEXZELAWRLET. (FB L. T-RKE application and transact ail business in the Patent and Trademark
ANKRBRAUBRZIELTHATOZ L) Office connectad therswith (¥st name and registration number}

James D. Halsey. Jr., 22,729; Harry John Staas, 22,010; David M. Pitcher, 25,908; John C. Garvey, 28.607:}. Randall Beckers,
30.358: William F. Herbert, 31,024; Richard A. Gollhofer, 31,106; Mark J. Henry, 36.162; Gene M. Garner 11, 34,172; Michael D.
Stein, 37.240: Paul [. Kravetz, 35,230: Gerald P. Joyce, 1II. 37.648: Todd E. Marlette, 35,269; Harlan B. Williams, Jr., 34.756;
George N. Stevens, 36.938; Michael C. Soldner, 41.455; Norman L. Ourada, 41,235: Kevin R. Spivak. P-43.148: and William M.
Schertler, 35,348 (agenr)
b33 356 Send Correspondence to:

STAAS & HALSEY

700 Eleventh Street, N.W,

Suite 500

Washington, D.C. 20001

ARTEIERL: (HAMARAUVBEES) ) Direct Telsphone Calis to: (name and telephone number)

STAAS & HALSEY
(202) 434-1500

H—fhixB—RETS Full name of sole or first inventor
Toshinori Sueyoshi -
A ‘ Inventor's signatur Dat =
RAFOHE 4 ik Sy 0, fuoyg s June 19, 2002
&er - Residence .
Kumamoto-shi, Kumamoto, Japan
=N Citizenship
Japanese
EiN¥ ) Post Office Address )
7-763-2-1, Kurockami, Kumamoto-shi,
Kumamoto 860-0862. Japan
FoERHE Full name of second joint inventor, If any
Masahiro Iida
WREIRAN Bt Second inventor's signature Date
: - June 19, 2002
e Resifie_nce
Fujisawa-shi, Kanagawa, Japan
= Citizenship
Japanese
Post Office Addr
nEw 5512102, Takaya, Fujisawa-shi,
Kanagawa 250-0017, Japan

(BELURBROXRIBHAICSVTLERICEZRL. BT {Supply similar information and signature for third and subsequent
2T &) joint inventors.)
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Attorney Docket No. 1687.1001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

o =

= =2
In re Patent Application of: ="
o w3 =%
Toshinori SUEYOSHI, et al. 2% =]
N"é;*i;
Application No.: Group Art Unit: %r" =°

™ —_

Filed: June 28, 2002 Examiner:

For: PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

INFORMATION DISCLOSURE STATEMENT

Assistant Commissioner for Patents
Washington, D.C. 20231

Si[:

In accordance with the duty of disclosure provisions of 37 CFR § 1.56, there is hereby
provided certain information which the Examiner may consider material to the examination of
the subject U.S. patent application. It is requested that the Examiner make this information of
record if it is deemed material to the examination of the subject application.

1. Enclosures accompanying this Information Disclosure Statement are:
1a. X Form PTO-1449.
1b. [X] Copies of IDS citations.
1c. [ An English language copy of search report(s) from a counterpart foreign
application or a PCT International Search Report.
1d. [

English language translation (complete or relevant portion(s)) attached to
each non-English language publication.
1e. [] Explanations of Relevancy of References (ATTACHMENT 1(e), hereto) for
providing a concise explanation of each non-English publication.
2. [ Inaccordance with 37 CFR § 1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is

(Check appropriate ltems 2a, 2b, 2c and/or 2d)

2a. [] satisfied because all non-English language publications were cited on the
enclosed “English-language version of the search report or action which
indicates the degree of relevance found by the foreign office”. (See MPEP
609, Minimum Requirements for an Information Disclosure Statement, Part

A(3): Concise Explanation of Relevance, pp. 600-100 to 600-101, Rev. 1,
Feb. 2000.)

2b. [] set forth in the application.

©2001 Staas & Halsey LLP



2c. [] satisfied because an English language translation (complete or relevant
portion(s)) is attached to each non-English language publication.
2d. [[] enclosed as Attachment 1(e), hereto.

3. No admission is made that the information cited in this Statement is, or is considered
to be, material to patentability nor a representation that a search has been made
(other than search report(s) from a counterpart foreign application or a PCT
International Search Report, if submitted herewith). 37 CFR §§ 1.97(g) and (h).

Respectfully submitted,
STAAS & HALSEY LLP

Dated: June 28, 2002 By: / %&4”’

700 Eleventh Street, N.W., Suite 500 H. J. Stﬁs
Washington, D.C. 20001 Registrdtion No. 22,010
Telephone: (202) 434-1500

Facsimile: (202) 434-1501

®2001 Staas & Halsey LLP
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Attorney Docket No. 1687.1001
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE o %
In re Patent Application of: 6‘ ;@
Toshinori SUEYOSHI, et al. A=
Application No.: Group Art Unit: a =
Filed: June 28, 2002 Examiner:

For:  PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN
APPLICATION IN ACCORDANCE
WITH THE REQUIREMENTS OF 37 C.F.R. § 1.55

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
In accordance with the provisions of 37 C.F.R. § 1.55, the applicant(s) submit(s)
herewith a certified copy of the following foreign application:
Japanese Patent Application No(s). 2001-199644
Filed: June 29, 2001

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing
date(s) as evidenced by the certified papers attached hereto, in accordance with the
requirements of 35 U.S.C. § 119.

Respectfully submitted,
STAAS & HALSEY LLP

Date: June 28, 2002 By: W &ff

H. J. St
Registration No. 22,010

700 11th Street, N.W., Ste. 500
Washington, D.C. 20001
(202) 434-1500
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JAPAN PATENT OFFICE

FIBBMAOEFERCREREINTWVWIFERRETEOHBTFRICER SN T
WORHELR—THDI LEEAT S,

This is to certify that the annexed is a true copy of the following application as filed

with this Office

H B 4 A H o =
Date of Application: 20014 6H29H :“E’ g
a5 =8
W B &5 ey
Application Number: BE2001—19964 4 Seo=o
. o— =0
[ ST.10/C }: [JP2001—199644] - =
HOE A
Applicant(s): - RS LERBT2HEE X —

2002%# 1H11H

HMEFETFRE '
" Commissioner, ’,
Japan Patent Office

HItHS HEF2001-3114049




(FH4)
(BEEZ]
({2HiH)
(3 T %]
(EIBR%EF 5 )

(388 D& F5)

(EFREHDE]
(FREE] ‘
- [fEF IR
(4]

(3HH#E]
(7 X BT
(K4]

(HFET HIBEA)
(FBAlE =]
(K% X3 4]

(fREA)
(#5315 5)
(Fpx+)

[ R4 X34 %5)
(BEFEHEF)
(BELUZREA]
(BHEZ]
[€:5: 80

(R4 X134 75)

¥2001—1996414

T

0100295
SERR134E 65 29H
RHFTFRE R #HE B
HO3K 19/177
HOIL 21/82
W9 T POTF—=TI. W I 7y TF—TIVEHAS
TarSeTIVRBEREE, BT, VW I7v ST
— TV DRERTT L

11

REARBATEEZ7—763—-2—1
KE HBHI

HRNEBERTEHES5S5-1—-102
tRH £JA ‘

396023993
A FEERT2HERY X —

100077517

AH
03-5470-1900

100092624

Be B

1 HiEFF2001—-31140409



(BELZREA]
(FBHIE =]

(AEt])

(4 ST & FR)
(BELEZREA]
(A=)

(2 1]

[Fds X 1% £ 75)
GRIEL 72 REA]
(BHIE D]

(AEL]

(K4 XX &#)

(FEBDFRR]

(FHBIRES]

(RS &%)

(2 o 5 8%]

CED
(4 )
[%#zl

[BEEARES]
(N —TDEF)

2001—199644

100100871
B %

100082898
wEil - FE

100081330

i

036135
21,000

HHME 1
Bm 1
EE 1

9903088
C-3

HEE¥2001—-31140409



2001—199644

(4] =
(REODEMH] W I 7V TT—TN, W I 7y T5Fr—TNVEHAZ TS
ST TINVREERBEE. BLXU, Wi 7y S5 —FVOHEKEE
(5FEFFEROHR]

(HRE1] MAANHADOLVY V7Y TF—TNTH>T.
HEOLUT2Z=Y M &,
BHEBOLUTIZy MOk AEEBREHET 5 NBRRHEER L 2 Hx

BZLERBMETINYITYITT—TI,

[(FRE2)] FRELICEBONVY I 7Y TTF—TNITBWT. Bist AL
BB, |

MEEROLUTZIoy hOABABEEERT2HBOEL Y 2L,

BEELZAERHBEUTHEERKOLUTI-y Nk ABREBEET L
JAFEAFREEWMADZILEREMETEIUVVITY ST —T ),

[(#HRE3] FRA2KEBEBOLY IV 7y TF—TNICBNWT. BiEEL
JRAEEEREIATY M. ZXATVICEHT LT - RIS CTHEEEOY
L7 R EHET AL 2 BELE T By I Ty T —T I, |

(#HRE4] WRESKEMONY 77y FF—TNICBWT., BEEL
» R, . |

PRLBVIODHELUTIZ Y FOARICRITONTAHBEORIRET |
SAAEERBRARL Y &L,

BERLUTZZy NOEACRISATHAEEDOBRET O HAESERA
L7 AL EHA. ZANESERAL VI ABIUCEHEAESERARLVI X
iF. BIRABVICRMT BF— A BEU/ FEEMEAAESICHE U THE S
BILEREMETAENY YT YT —T I, '

[(FRE5] HRELCHBONVY I 7y TIF—TNICBWT. BIEMA
ANBHADIVY 77y TF—T Nk, 6 AHSHADVY I Py IF—TILTH
BILEREETIINYITYITF—T I,

[(#RE6] WFRESKHFBOLY IV 7Yy IF—TNICBNWT. BT 6 A
AIBADNVY I Py FF—TNiE, 82D3IAHAIHEALUTZIZy MEHA

1 HiEd$¥2001—-3114049



¥2001—199644

BZLERBLIBINVITZVIST—TI,

(HFRET] WRESCERONY I 7Y TF—TNICBNT, BIEE A
FHIHBHDOIVY IV Py TF—TNVE., 4DD3AHA2HALUT 2=y M EHA
BILERBLETBNY VT Y TT—T . '

[HRE8) WKOREIOv /&, ZEARETOv 7 ICERSNSEK
DOEME ., ZEERORE[EFICRISNEABEORS vFERE. ZERET
Oy Y DAHAREFHREESE ORI OAEER IO 7 2. ABEDA
HAEF>1 /070y 7 LR fAZTOTSY T NAEEREERETH > T.

BEHRHE SOy 7R, BREL1~TO0WTFhHh1EFICEROILY 2 7Y T5—
CTNERABZLERBLT A IO ST I NREERIEE,

[HRFEI] MAANHAONY Z 7y IF— TV EBRT B HETH -
. |

BEEOLUTZ=y b 2#HL.

ZHEBOLUTI=Yy POAEIESEEBREBL CHEOHNIBEERKE—F%E
BETDIDICUEZLERBEIZINY I 7Y TTF—T VOB F .

(HRE10) BBREQIBBONY V7Y TIF—TVOBERFEICEN
T, BFIE#EBOLUTaI=Yy POABAEER. HZIVv 77y S5 —TIVAIK
BMENGF— 21U RIS NG 2 L 2 BT BNV Y 7y TF— T
NOBBRFE, ’

C[#EKRE11)] FIREQICHEBEONY V7Y TF—TIVDORERFEICBW
C. AR LH 1 OOMELUTIZy NCANTBEE. BET. HLUTZ
—y MAHATIERE. TAENSELY 77y TF— T VRICRBHEND T
—RBEV/EEEADEEOFEORRIC & VRRHEENG 2 L 2 BHLT
BV T T7TF—TI,

(355 O BEMH 7 B89 ]
(0001]

(BB DBET 5 K5 5]

AR T EEEROBIBATERRN Y 7 7 v F5— T VORREHRICET 5,

M, FO07ST I NREEREEL. AREELBERNCTOSSLTET
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ETCA—HFORARBERICG U ERBEEREEHRIDZIZENTELZTNAIREL
TEEEATWS, 2070V ST )VABEREREIE. PLD (Programmable
Logic Device) Bt iZ F PG A (Field Programmable Gate Array) & U TCHID
DNTVEHN, BATEH. N—F7z70RMEICHITZFHEBERAT, EhEEKT
RA2BREPETIRABEELREIR (FIAE. (7070 yy%) 28KT5
EDICEHEHAINBEELDICRSTRTWS, ZD&D>aTnrS5< JIVREER
EEIX. WPy TF—F) (LUT : Look Up Table) ¥ FELERERL
LTWwaA, ZOLUTOEBEROHIBN B BEZL TV,

(000 2]

{ Bk D Fe 4]

Tar7S7NiRBEREE (PLDYXFPGA) OXERERTHDIIVY Y
PYFF—7N (LUT) BAEYAISREINTEY. EROREER = LK
S B eNAETHSB., ZOE>%F PGADRANABRIL. R, M.
KEFHE4T7062168BLUE48703028ICEEZNTWS, TE
\FPGAKBH&?»?QV??Z%(mUFWMWﬂé$Uﬁﬁ@LUT
DY ZRAREICELTIE, PR RERFHEST7TT784395BLUES590
5385BHIIREEINTWVWS, EBHIC, FPCGABICEHITISLUTICHNT S
AN (B iL. MRt L ERICHI Y 3 WML ONCHERM. BEC. ¥ 52X
DOFMEE) ICEH L TiX., A, J. Rose et al,, "Architecture of Field-Pro
grammable Gate Arrays: The Effect of Logic Block Functionality on Area E
fficiency”, IEEE J. Solid-State Circuits, vol. 25, no. 5, pp. 1217-1225,
Oct. 1990, J. Rose et al., ” The Effect of Logic Block Architecture on
FPGA Performance ”, IEEE J. Solid-State Circuits, vol. 27, no. 3, pp. 28
1-287, Mar. 1992, B & 7F. E. Ahmed et al,, "The Effect of LUT and Cluste
r Size on Deep-Submicron FPGA Performance and Density”, FPGA 2000, Monte
rey, CA USA, 2000iCHFZEEREARENT WS,

(000 3] .
TS IVABEKEBEBRBICEWT, BETEZIRAERDOANEZTOLE Y
FIMIZILUT:2H#EITBAIAERBVDOZRLVADOEy PRICHIL. £2. HAE
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BEOEY MEINIZAEYDOHAE Y MUCHIELTWS., LEF->T., 120DL
UTICEETEZ2REERIE. £EROMAANEAOREER L 25, AHHE
Tk, ZOE>BLUTEMAANBALUTRY.

(0004]

(RENBELU LD & T 5HHA)

ek, B, FPGAIKBWT., LUTOAHBMB L CHABNITIHKICH
EETHY., EERORBEEERIE, MAANHOOEREMICHFZH, HBEOL
UT2AVWTEEZIND LD RoTWS, “ |
TN, FEROFPGATR, HESECEY ADBMNME y bRl O EE
WECEHE. ZOAHBAME Y MREBOEBICHLTEH1DOOLUT 24y
BTRTHhiEesd, EEEFROENEZELELTREICR->TWS,
(0005)

AREHZ. EALEEROT OV S TV AEEREENE T 5 BEICES.
w779 F5F—FN (LUT) $abb 70y 5< 7 NREREEROEBE
BMEHRT B L2 ELHHMET S, S5, ARFR. TOVSTIVRE

 EREEOMBEHOERDHNE TS,

[0O0O0B6) '

(REEBERT DEZHDOFR] ,

ARHOE 1 DBEBICENIE, MAANBADOLVY 77y TF—TNVTH-T
HEBOLUTaZ-y b, ZHBOLUTZy NCXDAEEREHE TS
NEEREPAEREEMADIEERBLETINY I Ty ITF— TUDRESH
5. ' |
[00O0 7] ,

AREOE 2 OBBICENIE. BRORE IOy 7 L. HERET O 7ICE
BMEANSHBOBEBL., ZEEROLEEFICRITISNEEBDORAA vFFHE
EBERETOY I OABABENREERLOMCBRISAEER OV F L
CABEDAEAERFSL /0Ty L EHAZ U ST TIVRAEERRIER
THoT. WRBREI O v 7z, MAANEADOLVY IV 79 TF—TNTHo>T
BEBOLUT2ZZy he, EHBOLUTIZY MCXBHHEREHE TS
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MR ERE 2 ET BN I P v I F— TN EHABZ L ERBLT 5T
OJyo<dNVRBEREENREHEEIND.

(000 8]

ARHPDE 3 OBBIC ENE. MAHINBADNLY 77y F5— TN EBET
3HETH-oT. HBOLUTa=Zy FE#fHL, ZHBOLUT2=Zy bDA
HAOEFE2BRFHAL THREOHHBRE—FEREIDLIDICLEZ L 2
3BV I T TT—TIVOERFENREESHL S,

ABEICENIE, LUTHICE-REEHOATY 23RITLHZ LICEKY. BEKR
DFPGATHAZSNALUTLERY, HBOANBBEUHAIBEETSL
UT%:2EHITEZZLENTEDS, ZHICKY, DESNEAERSSLELTIANE
FRICHLUEZLUT TR IS ZLAMEERY., EEEHOEMERB S Z &N
TES, ¥7=, ARCEELAVWEREZRA—OLUTHICERSDLETEEL.
TALEGYBARNAOEEIEZ LT, REERETTRINBEADKRIE
CHI T 52 LN TE S, |
(0009])

(BEDOEEDORERE]

T, ARBEICBRDINVY ITZ7YTT—TN. W I P79 T5F—TNVEHADS
O7SY7NVRBEBEE. BLT. VWP 7y 75—V ORKFEELRMAN
B - THBT 5. ‘ ”

1 RARESEASNAFPGAO—PlERT IOy Y ETHE. H1IcH
WT, BEFE100F 0 /ST INVREEREBED—MHELTOFPGA.
1013I/070y 7. 1023R®ETOy > (CLB : Configurable Logic

Block) ., 1 03ROy Y (C) . 104FAAvyFThUIR (S) .
ZLT. 105IEMMBERLTNS,

[0010) |

HliimEhdLDIC. FPGA100WE., PV—RiICEBESHLERE IOV
7 (CLB) 102, ZASCLB 102 HKRYEOEE (EMHES 10 5.
BEU. ABBEODAHEHEITII/0OTJOv 7 101 :2HATHEKEINS., B
#M1ODDREMAICIE. ENLEE\RIDEDORAAYFTRUIR (S) 1
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O4HWEEBEN, 5. ECLB1O2OAHIMEERL OS5 LDOEICIEE
hZEhgw7oy 7 (C) 103AXEESZSHTWS, ECLB10 2k, v
7y 7F—7N (LUT) 121, SvF122, BLU. BV & 123%4F
ATHREZNS., ARBHERZF. FLLUTLUT1 2 10#KICETZEDTH S,
[0011]

23 FPGAICBIIALUTO—FELUTDBANIHALUTRRT IO
v IETHY. MIIKBIALUTLI 2 10—Bl2RTL0OTHS. $4bb.
H2iICRTLUTE. MAANHALUTICBWT, M=6, N=3DESDH#
CBRICHETBHD0TCHB. kB, MBEIUNOMEICELT. M=6, N=3 38
RB—BITHY. OB RMEOBELHY. I, M=N. Rniz. M<N
L3555,

([0012]

B3RE2ICHRT6ANSHALUTORSBHRE— FERT 70y 7 HTH
., BICHERT B EDIC. BE—FREEARXAETY (71) Off (X, Y, Z) 2%
XBZET. BAHSHALUTERS (a) ~E3 (£f) ISRTED RAm
RICRETHZILBNTEZDERLTVS, ‘

BE&Emic, B3 (a) k. 6 AHSHALUT:3@OD2AHIEALUTE
LTE-FREBEULESEERLTWS, FIRAE. BEROFPGA (k. 4 AF
I1HALUT:BEMFL UTHEASHATWS) IKBWT. 3D 2 AH 1 HAHER
FLUTICEIYYSTSICIRSDODLUT (A4AHLIHALUT) 24ELTEHH
B3 (a) KRIBRTIE. 1DDBAAIHALUTEITHHTH S,
(001 3] |

LZAT, BHMOEEEELI4IAAIEALUTL 6 AHIHALUTOEM
Bhix, 1: 1. 5EETHD. LENF->T. B3 (a) IKRTEERIEK. FAE
SODAAHNIHALUT:HEATHIRRMNICHL T, EIRORERBLEE (1
X3) :1. 5. ¥74abb. 1:0. SEEKCTEIERTE, BAWS50%D
HEDOHEAEBEHTE 5,

(0014)]

¥, B3 (b) . 2fHD3IAHIHALUTLLTCE-RBELESAEE

6 HiFs2001—-3114049



2001—199644

TY. ZOHBE. AR, 2004 AN LI HALUTR2ERHTRERMICKHTLT
. EROEEEmMEE (1X2) 1. 5, $habb, 1:0. 75EBEICTS
ZENTE, BRK25%DHBOBIEMNEHETEZ S,

EHIC, B3 (c) & BAHBSHALUTE6ANIHEALUTELTE-
FERELESEERT.

(0015])

B3 (d) id. SAHIEALUTX8 S L—vEe LTE—RRELEESE
AL, B3 (e) . AAAIHALUTX4FL—2ELTE—- RERELE
BEERL, FLT, W3 (f) F. SAHIHEALUTX2TL—2ELTE
—FREULEBEERT.

43Ny 77y TTF—TNICBTEEBOITYEY VHAEO—F2FHHETS
EHOETHY., EEES (d) ~F3 (f) OF— RBEANATELEHERT
PDTH 5.

(00186])

H4ilmxE3hd DI, BIxiE. HDL (Hardware Description Language)
IBIFBARTL (Register Transfer Level) ERADiLi f~, el se; ca
s e HDOHEREEFIALETYEY FHRERICEVWTR., RMEDIKITIHREICH
BBAETRNZ EARESNTVS LD, ERENOLEEEISFF A MY
YEY T B, 2B, FAVFFAMOYPYBERZ, AIAE MOLUT vy
7w TTF—TI) ICERESIN-HEEREISDESTITD. '
(001 7] |

ZDEOBEICIE,. EBRLEZRS (d) ~E3 (f) KRENB LIS, #
BOLUT:212OLUTTHEKTIZLATES, EEMIC. B3 (d) OB
BICIE, 8OD3AHLIHALUTE1DoDOLUT (H3 (d) OHARF. 1D
DEAAIHALUT) THERTZZLATES., £, H3 (e) OB
 ADDAAALBALUTE 1 oOLUTTHRT S Z L RTE, 25, X
3 (f) DHBPHICIF. 2ODS5AHLIHALUTE L DOLUTTCHETSZ L
MTEB, '

(001 8]
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B&EMIC, B3 (e) IChnT#EKE. A, 4DD4 AN 1IHALUT R4
B3 3ERAICH LT, EIROELZmBELEE (1 X4) 1. 5, ¥bb. 1
:0. 37T5RBEICTEHZLATE, BRAWE 2%DHEMOBIBAERTE S,
BETZL. H3 (e) ICRIEHWHADOLUT (1O AHIHALUTTCH
BRUZLUT) & %€ROLUT (4fDA AL I HEALUTTHEERLELUT
) D3 2%DEEAMTHRTEILATE, 51T, HBREBHHRIBICES
THEZLARTES,

[0019) '

$7. PR, 8ARL—vavOALUEEY. #RO4AHLEALUT
KEELEBAL. B3 (&) KRTLIRE6AHIHALUT R4 AS 1 HH
LUTX47UV—Y2eUTHERHL, ZhICEELESSLELET S L, HEE
EEHENTSPRICLTERESIROMLEEFITLIZIENTESD,

B 5 3ABEICHEEFPGAICBIBLUTO—MELTHEANIEALU
T7 2 ABAEELRICRT IOy /ETHY, M2ICRT 6 AHSHMALUT
12 1KHUTE6DOAMERA, B, C, D, E, FL3o0HAERQ, V

, WEBMLAEDDICHYST 3., '
[0020] .

6N 5ICRT 6 AASHALUT ORBHRO—FERT IOy 7HTH
5. |

HEICRENBEDIC, BAHSHHALUTT (121) id. T— FEFEAA
EUT1, BLYERT21~726. BEVY. 3AHLIEALUTIZY b (R
EUFLA) T31~738RMAT VA, T— FEEERAEY 711, 21—
CEVHEINEIEY hOF—4X, ¥, ZERMTEEOICR-THEY. 6
Ey hOAHA~FL3EY NOEAQ, V, WEOBHEL—FOERICSU
TRETEEDICR-STWS,

[0021]

B2V (AHEEBREEVIER) 721 ~725iCiFk. 6EYMDAS
BEADFRDODEENPAIEN, ZNENE—-FEEHAXETU 7 1ICEBHEIHE
T—&X, Y, ZIKWECTAHEETOBREITOEDICRoTWS, Thabb,
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BUZRT21ICIREEA, CHRAHSHh, £, BVZ X7 2 2113EEB,
DAAAEZIN, FhFNAF—EX, Y, ZICXYBHEShBBRESFO (X,
Y, Z) KEY—FOEENBRENTHIENS, ARIC, LI X7 231
XEBA, DEAFEH. £, BEUZ X7 24ICI3EEB, EAFAAASH, &
B5IC. BUZ R 725ICRfEEC, FAAASIH, 2hEFhFT—&X, Y, ZIC
JYBEEINZBREBFL (X, Y, Z) KEY—FOEBENBIRENTHESA
Snh3, |

[(0022]
BSAHIEALUTIZw 73 1~73 813, HRTBHEDIC. 7RLZ
FaA—F. AU, BLU., BUVIZ X E2HEA. TNEHL3IEY POAABFTICH
CT1lEey b bOEEFEHEAT S, bbb, £LUT2Z=2w 731, 732,
734~7368BX0738ICi3. ThEFNEEA, B, CHRAHZH, ¥k,
LUTZ2=v ;73 3iCiF, BRESFOICKYBREIAEEREAZEICO—
HEEFEBEZREDO—S, BLY, FHECHALEH S, E6HIIK, LUTa=
RT3 7, BRESF LICEYRREINABEAZZZDO—%. E5B
FERED—F. BLU. BECEEEFO—FPAHASHSB, LT, LUT
1=y h731~T738DHEAEFTFEVIX (BAGBBRHERLVIA) 72
BICAHZN, 158D, E, FBIUF—&X, Y, ZICXVYHERINZBIRE
¥F2 (D, E, F, X, Y, Z) iICXY12DEFENBRZHh. §5VELT
HAbans, &b, EE5QE. LUTa2=w 73 10HALEN, 2. B
Wit. LUT2Z=v h737DOHALENTWS,

[0023]

M7 6D6 ANSIHALUT 7ICBTIE3ANIHALUTI=ZY R73
lo—FlERT 7Oy /ETHS. B, HE3AHIHALUTIZY R73 1
~73 8L THBROEKLIhTWS,

H7ICRTLUT2=y 731k ZPRVRFa—& 7311, gvZ &7
312, BLU, 2HD4Ey PTHRENEAEY Iy M1 1~M1 4
y M2 1~M24 2fBATWB, PRUVAFI—-H 7311k, 2y hNDAA
fEFA, BETFI—-RLUTAEVIAZYMFEM1I 1 ~M14BITM21~M2
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ADHEIDEBEL. DS, AAMMEBCICE-T. REVIZY MM 1~
M14FAZEM21~M24D0—FDOMERBRLUTCT—E2EHNT S,
(0024) |
H8IEH6 D6 AHIHALUT TICBIFBZ3AHIHALUTIZY F73
1ol ERT Ty 7ETH S,
H8ICRTLUTZ=w h73 1iF. PRLURFa—X7313, BLU. 8
Py hOAEYLI=y M3 1 ~M3 8 22 TW5. P RLUAFI—X 73
13ik. SEYRMDAARESA, B, C¥#5Fa—-RKLUTAEY=y hEEM3 1
~M38D1DO2EBELTEFDOT—X (Q) 2HHT 5.

[(0025] |

ERLERIGICRT 6 AN HEALUTIKEISE- FEEAAEY 7 1ICH
RENEZIEY MF—FX, Y, Z&., ZHICHBUEANBESR (BEeT— F)
DEBFEERS (a) ~E3 (£) KB RTHIT 5. ’

9, K3 (a) ICmT &S, 6AHIHALUTT (121) #3@FD2
AHLIHALUTELCE- FRETZHE, BRESFOBXUF L& EL
YRT21, 722BXV723~725ICBWTAH 1] £8RL., EDIC
 BREEF2EELIXT26ICBWTAN P21 #8RT 3,

[(0026)

Thabb, a—-HFik, BREBFO0 (X, Y, Z) B&UF1 (X, Y, Z)
PNERLZRT21, 7228&0723~725CBF5AH M1] 2BRT
X3, Ho. BRfEEF2 (D, E, F, X, Y, Z) AELZRT26IC
BUIBAHT2) 2BRT S LIS, TE-FEEARAEY 7 LICKHETH3EY
FF—&X, Y, Z%ET 5,

(0027)

ZLT. f8FA, B, CAAASNTHEEQEHATSHSLUTI=-YF731
EBEUVZRT21, T22%ALEEEC, DBLXUEEDOEESCHAANIEINT
BLIRT26EALTEEVERATSLUTIZYRT 33, BEG. U
7R723~725%#ALEEED, E, FAAHSINTEEWEHEATSBLU
Ta=y N737%AT2ZLT. B3 (a) KRT3I/O2AHLIHEALU
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TELTRERTZZeATES, &8, LUT2=v hN73 1LICBIF3AHESR
C. LUT2=9 F733KKBH5—FDAAEEC, 8L, LUTZ=v k
737ICBIZ2EVIZE2T7T232HALEAHESDIE. ELUTZZY BV
TROBANBELRS>TWEWY, MEERBZZ TN,

[0028] .

WIS, B3 (b)) ICRT&DIC, BAHASIHALUT 72 2O3IAL1IHS
LUTEUTE-FRETSHA. BFRESFFLIZBVIXT23~725K8E
A2AHA 1) BRI BEIDKCE-FEERAAEY 7 1ICBMISZS3IEY bF
—%X, Y, ZE#EETH, LT, EA, B, CAAAZNTEEQEHS
FHLUTI=Zw 731, BET. BLIAT23~725%ALEESD,
E, FAAASATCEEWEHNITSBLUTA=Y N7372#EHTBZLT.
B3 (b) KRT2EDPIAHIHEALUTE LTHKT 5 ZERTE S,
[0029])

B3 (c) KRTEDK. 6AHBHALUTEB6AHLEALUTELTE
— RRETZ2HEEICIT. BREBSFOBLUF 1RZZEVZZICBIBAHNTO
J ERRL. BAEEF 2EAHESED, E, FItkoTELVI X T2 60M%
’REL. EEVEEATE., $hbb, 85A, B, C{EED, E, FO6t
v RARICEY., 1Y bDOEBVEHRIT S,

(0030] ,

K3 (d) IKRFTEDIC. BAHIHALUTEIAHLEALUTX 8T L
—VEULTE-FRRETIHAICIEK. BREFFOBLUF1EZEREVIXICS
FAH5AHT0) 2BRL. BIREFF2E5D, E, FICk-oTEEVZE72
6DMEEREL. BEVEEATS. ZOEE. 88D, E, FIIL—2§Y
BABEMNMERAZINS,

(0031]

B3 (e) imT&DIC, BAFHIHALUTR24AA1IHALUTX4 SV
—YEeLTE-FRBREITIHECH. BREBSFOBLUFIREERELZZICHE
HBAHT0] 2BIRL, BREEF 238D, E, FickoTEL Y &7 2
6DMEEREL. EBEVELATS, ZOBE. EEDIE. E8A, B, Ci#

11 Hifd2001—-3114048



¥2001—199644

CAEY RODAFAEED1OTHY., £k, BEEBEUFRISI V-]V EX
BEIERHZNDZZLICRS,

[0032)

B3 (f) KRTEIIC. 6AHSHALUTESANIEALUTX2 SV
—VEULTE—RFRETZIHACE. BRESFOBLTVF1IIEIEELVLIZLS
FTAAHTO0] 2BIRL. BREBSF23ESD, E, FiICkoTELZR T2
BDfE*GRREL., BEVEHHNT S, Z0HE. E5DBLUVER. 85A, B
, CLEICSEY NOAABED2OTHY. £, BEFRIL—VHUYER
BENERENLZLICAS, |
[0033] |

ERUZEDIC. BEBHICEINIE. FIAE. 6 AHAIHALUTE:2, £— K
EEAAEY 7T 1OMX, Y, ZEEABILICK YA RATERE— K& L
THETZZENTES., | ’

O XS ICRTE6AASHALUTOAREROMOA 2 RT IOy JHT
HY, AR LEKG LIZRRZ26 AAIHALUTORNBERDOBERTEDT
H5. '
[0034)

ROICRENBEDIC, 6AHNSHHALUTS (121) &, E— REEAR
EUS81l. BLY/XB821~826. BEY. 3AH2ZHALUTZ=y h83
1~834%HATVWS, E— FEEAXEY 8 1. 2—HILkYREZLE
SEy hOF—XX, Y, ZEBMTHEDICR-THY. 6Ly NOAHA~
Fe3by hOHAQ, V, WEeOBHEI—FOERICGLTRETS LIS
RoTW3,

[0035]

Fabb, FERUEEGBICRIBANSIHALUT 7THR8DD3IAHNIHAL
UTa=yh731~738%MATVAEDICHLT, HOICKRTAE AN 3H
ALUT 8. 4DD3AH2HALUTIZI-ZY 83 1~834%HATWS
RERE, MMIIEEMNICHBROERKEZHATNWS,

2B, HOIKRTLUT8ICBIIA2E— REEAATY 8 LICHETSB3 LY
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RDF—&X, Y, Z&. FRICLEN->EBRESFO (X, Y, 2), F1
(X, Y, Z) BXU'F2 (D, E, F, X, Y, Z) . #fittic, Zh>EHR(E
BFO, Fl, F2IREVHEINEEEL I/ X821~826 (BLIXT2
1~726ICKE) OBFE. H6BLUE3 (a) ~H3 (f) EBRLTH
BHLEDLABRTHY. ZZTREOHPEEXEHT S,
[0036] | |
H1O0ERIDBAASIHALUTIKBIIZ3IAAH2HALUTIZY hD—
BleERT IOy /RTH5, B, E3AH2HAILUTI=vy r831~83
LS TAROBRE 2N TW3,
E10WKARTLUTIZYy 831, PRVAFI—H8311. wVI/ &
8312, 8313, BXU. 4#D4¥y hTCHRINEATY 2=y NEM
41~M44, M51~M54, M61~M64, M71~M74 :2fXTVS
o PTRVAFa—-H83111. 2y POAHNEFA, BEFa—-FLT4M
DAEYLI=y M4 1 ~M4 4, M51~M54, M6 1~M6 4 BLUM
71~M74DE1LDEHEL. SHIC, AFEBBECIKE-T, AEVIZZY b
BM4 1~M4 4 F-1EM5 1 ~M54D—FD0#HEDF—& (HABEQ: &L
72826DAH T0) ICEMENBES) £ ATV y MEMB 1 ~M6
AERERMT7 1~M74D—FOMDOF—& (RL7X826DAH 1] IicH
wmENSEE) LEBRLTHAT S,
(0037] '
B113E9ID6AHIHALUTICBITS3AHZHAILUTI=Y Ol
DR ERT IOV IRTH 5.
B11ICRILUTZZYy 83 1. PRLURFI—-F83 14, BXU,.
2HNOB8EY hDRAEY L=y hFMB8 1~M888BLUMI 1 BLUMI 8
EHATCWS, PRURFI—4831413. 3y hODAHERA, B, C%
FI-RUT2HDOAEY =y MEM8 1 ~M8 8 8BLUMY 1 BLUM9
BDELIDEHEL. TNEAT—& (MABEQ: BELZX826DAH O
JICEREINBESL. BLZ7A826DAA T ICHBINBES) 2HBA
ER-
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{(00338]
H12HODEAAIHALUTICBIIZ3IAA2HALUTZZy b
SICMOBERT TRy 7ETHS.
M11KRKRILUT2Z=Yy +83 1k, PRVAFa2—X8315, VLV X
8416, 8317, BLU. SHNO2¥Y FDAEYIZI=Zy M1 11, M
121;M112, M122;--;M118, M128%fAxTWwad. PRLX
TFa2—-48315iF. 1EYMDAAEFAE2TI—-RKLTSHORAEY Y
FEEM111, M121~M118, M128D&1D%fEEL, 25T, 2¥
v NOASEBB, CilkoT, AEVYIZZYMEM111, M121~M11
4, M124DAD—HMDT—% (MAEEQ:BVI/X826DANTOI I
HIEENBEE) &, AEVI-Zy MEEM1 15, M125~M118, M1 2
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I . Application N . 7 AN

Applicant(s)
10/183,590 SUEYOSHI ET AL.
*  Office Action Summary Examiner At Unit
Anh Q. Tran 2819

-- The MAILING DATE of this ¢ mmunication appears on the ¢ ver sheet with the corresp ndence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (8) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 28 June 2002 .
2a)[ ] This action is FINAL. : 2b)X] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims

4)[X] Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)] Claim(s) is/are allowed.
6)[X Claim(s) 1-20 is/are rejected. |
7] Claim(s)_____is/are objected to.
8)[] Claim(s)
Application Papers
9)["] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 28 June 2002 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
‘ Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
11)[] The proposed drawing correction filed on is: a)[_] approved b)[[] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office action.
12)[_] The oath or declaration is objected‘to by the Examiner.
Pri rity under 35 U.S.C. §§ 119 and 120
13)X Ackhowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ All b)[] Some * ¢)[J None of:
1.x Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _____

3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[_] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [[] The translation of the foreign language provisional application has been received.
15)] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

are subject to restriction and/or election requirement.

1) [X] Notice of References Cited (PTO-892) 4)[] Interview Summary (PTO-413) Paper No(s).
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) . 5) |:] Notice of Informal Patent Application (PTO-152)
3) & Information Disclosure Statement(s) (PTO-1449) Paper No(s) 3. 6) E] Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 04-01) . Office Action Summary Part of Paper No. 5



. Application/Control Number: 10/183,590 Page 2
Art Unit: 2819

DETAILED ACTION
Claim Rejections - 35 USC § 112

1. The following is a quotation of the second paragraph of 35 U.S.C. 112;

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

1. Claims 5, 13, & 20 are rejected under 35 U.S.C. 112, second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter
which applicant regards as the invention. These limitations does not further limiting the

controlling of the selectors of claims 3, 11, instead replace it.

Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States

only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

2. Claims are rejected under 35 U.S.C. 102(e) as being anticipated by Lien et al
.(6,476,636).
Regarding claim 1, Lien shows a look up table (Fig. 7 .and 50, Fig. 10) of M inputs
(A, B, C of 50-56 detail shown in Fig. 10) and N outputs (JO, Y, JPO of 50-56 detail

shown in Fig. 10), comprising: -
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A plurality of LUT units ‘(82, 84 of 50-56), and an internal configuration control
circuit (86-96, 98, 102, & 104 of 50-56) controlling an internal configuration of the
plurality of LUT units.

Regarding claim 2, Lien shows the internal configuration control circuit
comprises:

A plurality of selectors (86-96, 98, 102, & 104 are multiplexers); and

A selector control circuit (CM, col. 1 lines, 59 to col. 2, line 26) controlling the
selectors and défining the internél configuration of theA plurality of LUT units.

Regarding claims 3-4, Lien shows.an input signal selector (86-96) provided at an
input of at least one of thé LUT units to select an input signal (A, B, or C); and

An output signal seléctor (102-104) provided at an output of the LUT units
selecting aﬁ output signal, the input signal selector and the output signal selector being
controlled in accordance with the data stored in the rhemory (CM, col. 1 lines, 59 to col.
2, line 26).

Regarding claim 6, Lien shows the look up table of M inputs and N outputs is a 6
input 3-output look up table. |

Regarding claim 7, Lien shows the 6-input 3-output look up table comprise eight
3-input and 1-output LUT units (50-56, each including two LUTs shown in Fig. 10
together make-up eight LUTS).

' Regarding claim 8, Lien shows the 6-input 3-output look up table comprise four
3-input and 2-output LUT units (50-56, each including 3-input and 2-output and shown
in Fig. 10).
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Regarding claim 9, Lien shows a programmable logic circuit device (Fig. 4,7,10,
12, 13, & 14) comprising: -

A plurality of logic blocks (40, Fig. 13A);

A plurality of routing wires (Fig. 14) connected to each of the logic blocks;

A plurality of switch circuits (130, Fig. 14) provided at an intersection of each of
the routing wires;

A plurality of connection blocks (134, 132, Fig. 14) provided between an |/O line
of each of the logic blocks and each of the routing wires; and

An 1/O block (42, Fig. 12) performing an input/output operation with external
equipment, wherein each of the logic blocks has a look up table of M inputs and N
outputs (rest of the Iirﬁitations are described above), comprising:

A plurality of LUT units; and

An internal configuration' control circuit controlling an interhal configuration of the
plurality of LUT units.

The limitations of claims 10-12, 14-16 are rejected as described above.

The apparatus described above are applicable to the method claims 17-19.

Conclusion
3. . The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Lane et al (6,323,677) discloses a logic module having a plurality of look-up table and

input/output selectors.
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Any inquiry concerning this communication or earlier comrﬁunications from the
examiner should be directed to Anh Q. Tran whose telephone number is 703-306-4507.
The examiner can normally be reached on M-TH (7:00-5:30) Friday off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
‘supervisor, Michael Tokari can be reached on 703-305-3493. The fax phone number
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Sir:

This is in response to the Office Action mailed August 25, 2003, and having a period for
response set to expire on November 25, 2003. A Petition for a one-month extension of time,
together with the requisite fee for same, is submitted herewith, thereby extending the period for
response to December 25, 2003.

The following amendments and remarks are respectfully submitted. Reconsideration of

the claims is respectfully requested.
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IN THE CLAIMS:

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled
and not entered claims are indicated with claim number and status only. The claims as listed
below show added text with underlining and deleted text with strikethrough. The status of each
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new),

(previously presented), or (not entered).

Please CANCEL claims 2-3 and 10-11 without prejudice or disclaimer and AMEND
claims 1,4, 5, 9, 12, 13, and 17 in accordance with the following:

1. (ORIGINAL) A look up table of M inputs and N outputs, comprising:

a plurality of LUT units; and

an internal configuration control circuit controlling an internal configuration of said
plurality of LUT units, wherein said internal configuration control circuit comprises

a plurality of selectors selecting 1/0 signals of said plurality of LUT units, and

a selector control circuit having a memory, controlling said plurality of selectors in

accordance with data stored in said memory, and defining the internal configuration of said
plurality of LUT units.

2 -3 CANCELLED

4. (CURRENTLY AMENDED) The look up table as claimed in claim 31, wherein
said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector being controlled in accordance

with the data stored in said memory:.

5. (CURRENTLY AMENDED) The look up table as claimed in claim 31, wherein
said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector being controlled in accordance
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with the input signal.

6. (ORIGINAL) The look up table as claimed in claim 1, wherein said look up table
of M inputs and N outputs is a 6-input 3-output look up table.

7. (ORIGINAL) The look up table as claimed in claim 6, wherein said 6-input 3-
output look up table comprises eight 3-input 1-output LUT units.

8. (ORIGINAL) The look up table as claimed in claim 6, wherein said 6-input 3-
output look up table comprises four 3-input 2-output LUT units.

9. (CURRENTLY AMENDED) A programmable logic circuit device comprising: a
plurality of logic blocks; _

a plurality of routing wires connected to each of said logic blocks;

a plurality of switch circuits provided at an intersection of each of said routing wires;

a plurality of connection blocks provided between an 1/0 line of each of said logic blocks
and each of said routing wires; and

an 1/0 block performing an input/output operation with external equipment, wherein each
of said logic blocks has a look up table of M inputs and N outputs, comprising:

a plurality of LUT units; and

an internal configuration control circuit controlling an internal configuration of said

plurality of LUT units , wherein said internal configuration control circuit comprises

a plurality of selectors selecting 1/0 signals of said plurality of LUT units, and

a selector control circuit having a memory, controlling said plurality of selectors in

accordance with data stored in said memory, and defining the internal configuration of said
plurality of LUT units.

10 — 11 CANCELLED

12, (CURRENTLY AMENDED) The programmable logic circuit device as claimed in
claim +9, wherein said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
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signal, said input signal selector and said output signal selector
being controlled in accordance with the data stored in said memory.

13. (CURRENTLY AMENDED) The programmable logic circuit device as claimed in
claim 449, wherein said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector being controlled in accordance

with the input signal.

14, (ORIGINAL) The programmable logic circuit device as claimed in claim 9, wherein

said look up table of M inputs and N outputs is a 6-input 3-output look up table.

195. (ORIGINAL) The programmable logic circuit device as claimed in claim 14,
wherein said 6-input 3-output look up table comprises eight 3-input 1-output LUT units.

16. (ORIGINAL) The programmable logic circuit device as claimed in claim 14,
wherein said 6-input 3-output look up table comprises four 3-input 2-output LUT units.

17. (CURRENTLY AMENDED) A method of configuring a look up table of M inputs
and N outputs, comprising-the-steps-of:

providing a plurality of LUT units; and

selectively controlling I/0O signals of said plurality of LUT units to set a predetermined

mode of an internal configuration.

18. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein the 1/0 signals of said plurality of LUT units are selectively controlled in accordance with

data stored in the corresponding look up table.

19. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein an input signal input to at least one of said LUT units and an output signal output from
said LUT unit are selectively controlled in accordance with data stored in the corresponding look

up table.
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20. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein an input signal input to at least one of said LUT units and an output signal output from
said LUT unit are selectively controlled in accordance with a predetermined function of the input

signal.
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REMARKS

In accordance with the foregoing, claims 1, 4, 5, 9, 12, 13, and 17 have been amended.
Claims 2-3 and 10-11 have been cancelled without prejudice or disclaimer.

Claims 1, 4-9, and 12-20 are pending and under consideration.

REJECTION UNDER 35 U.S.C. § 112:

In the Office Action, at page 2, claims 5, 13, and 20 were rejected under 35 U.S.C. § 112,
second paragraph, for the reasons set forth therein. This rejection is traversed and
reconsideration is requested.

Dependent claim 5, for instance, further recites features of the selectors. According to
dependent claim 2, “a selector control circuit” controls “said selectors.” Further, dependent claim
5 provides that the selectors include an input signal selector and an output signal selector,
where the input signal selector and the output signal selector “being controlled in accordance
with the input signal,” emphasis added. Thus, because the selector control circuit does the
control of the selectors, which include the input and output signal selectors, the selector control
circuit controls the selectors in accordance with the input signal selected. Accordingly,

dependent claim 5 is definite.

~ Dependent claim 13 recites, “an input signal selector provided at an input of at least one
of said LUT units to select an input signal; and an output signal selector provided at an output of
said LUT units selecting an output signal, said input signal selector and said output signal -
selector being controlled in accordance with the input signal,” and dependent claim 20 recites,
“wherein an input signal input to at least one of said LUT units and an output signal output from
said LUT unit are selectively controlled in accordance with a predetermined function of the input
signal.”

Similar arguments are incorporated herein as those presented supporting the

definiteness of dependent claim 5 to support the definiteness of dependent claims 13 and 20. It
is respectfully requested that the rejection to the claims be withdrawn.

REJECTION UNDER 35 U.S.C. § 102:

In the Office Action, at page 2, claims 1-20 were rejected under 35 U.S.C. § 102 in view
of U.S. Patent No. 6,476,636 to Lien et al. (“Lien”). This rejection is traversed and

reconsideration is requested.

Lien generally describes a tileable field programmable gate array (FPGA) architecture
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suitable for both integrated circuits (ICs) requiring large FPGAs and small FPGAs, where the
FPGA is to be manufactured as its own IC or to be manufactured into a large IC (for example,
SoC). Specifically, as shown in FIGS. 2, 3A, 35 and 4 of Lien, the FPGA has a plurality of
functional groups (FGs), a regular routing structure, and a plurality of interface groups (IGs). As
shown in FIGS. 2, 3A, 38 and 4 of Lien, the FPGA has FPGA tiles; and as shown in FIG. 5 of
Lien the FPGA tile has a plurality of FGs and ICs. Further, as shown in FIG. 7, four LUs 50, 52,
54, and 56 are connected in a bus-connection manner, which is different from a switching-
connection manner in a general FPGA. Further, as shown in FIG. 10 of Lien, the LU 50 has a
plurality of LUTs 82, 84, a flip-flop (FF) 106, and a plurality of selectors 86, 88, ..., 104. In Lien,
column 8, lines 25 through 27, describes that "one purpose of including two LUTE 82, 84 in the
LU 50 is so that they can be used together to provide a four-input LUT.”

However, Lien does not teach or suggest “a selector control circuit having a memory,
controlling said plurality of selectors in accordance with data stored in said memory,” as recited
in independent claims 1 and 9. Specifically, as recited in independent claims 1 and 9, the look
up table of M inputs and N outputs comprise “a plurality of LUT units; and an internal
configuration control circuit controlling an internal configuration of said plurality of LUT units,
wherein said internal configuration control circuit comprises a plurality of selectors selecting 1/0
signals of said plurality of LUT units, and a selector control circuit having a memory.” Further,
the selector control circuit of independent claims 1 and 9, controls “said plurality of selectors in
accordance with data stored in said memory,” and defines “the internal configuration of said
plurality of LUT units.” These claimed features of the present invention (claims 1 and 9)
is not taught or suggested in Lien. Accordingly, it is respectfully requested that
independent claims 1 and 9 and related dependent claims be allowed.

CONCLUSION:

In accordance with the foregoing, it is respectfully submitted that all outstanding
objections and rejections have been overcome and/or rendered moot, and further, that all
pending claims patentably distinguish over the prior art. Thus, there being no further
outstanding objections or rejections, the application is submitted as being in condition for
allowance, which action is earnestly solicited.

If the Examiner has any remaining issues to be addressed, it is believed that prosecution
can be expedited by the Examiner contacting the undersigned attorney for a telephone interview

to discuss resolution of such issues.
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If there are any underpayments or overpayments of fees associated with the filing of this

Amendment, p]ease charge and/or credit the same to our Deposit Account No. 19-3935.

Date: _/=)/B2/03

Respectfully submitted,
STAAS & HALSEY LLP

By: r@A&E %7 ;

Alicia M. Choi .
Registration NO. 46,621

1201 New York Avenue, NW, Suite 700

Washington, D.C. 20005
Telephone: (202) 434-1500
Facsimile: (202) 434-1501
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Disposition of Claims

4)X] Claim(s) 1,4-9 and 12-20 is/are pending in the application.
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8)X Claim(s) 1,4-6.9 and 12-20 is/are rejected.
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Application Papers

9)[] The specification is objected to by the Examiner.
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3.[J Copies of the certified copies of the priority documents have been received in this National Stage
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

2. Claims are rejected under 35 U.S.C. 102(e) as being anticipated by Lane et al
(6,323,677).

Regarding claim 1, Lane shows a look up table (100b, Fig. 5) of M inputs (A, B,
C, D, Q, DCIN, CIN) and N outputs (DCOUT, COUT, output from 150), comprising:
N A plurality of LUT units (110a-110c), and

an internal configuration control circuit (102, 240, 250, 120a, 120b, 124, R)
controlling an internal configuration of the plurality of LUT units, where the internal
configuration control circuit comprises

A plurality of selectors (102, 240, 250, 120a) selecting I/O signals of the plurality
of LUT units, and

A selector control circuit (R which is FCE, col. 12, 34-38) having a memory,
controlling the plurality of selectors in accordance with data stored in the memory, and

defining the internal configuration of the plurality of LUT units.
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Regarding claim 4, Lane shows an input signal selector (250) provided at an
input of at least one of the LUT units to select an input signal (A, B, or D); and

An output signal selector (120a) provided at an output of the LUT units selecting
an output signal, the input signal selector and the output signal selector being controlled
in accordance with the data stored in the memory (RDCNMULT).

Regarding claim 5, Lane shows an input signal selector (250) provided at an
input of at least one of the LUT units to select an input signal (A, B, or D); and

An output signal selector (120a) provided at an output of the LUT units selecting
an output signal, the input signal selector and the output signal selector being controlled
in accordance with the input signal (D).

Regarding claim 6, Lane shows the look up table of M inputs and N outputs is a
6-input 3-output look up table (6-input: A, B, C, D, Q, DCIN, CIN; 3-output: DCOUT,
150, COUT). |

Regarding claim 7, Lane shows the 6-input 3-output look up table comprise eight
3-input and 1-output LUT units (50-56, each including two LUTs shown in Fig. 10
together make-up eight LUTSs).

Regarding claim 8, Lane shows the 6-input 3-output look up table comprise four
3-input and 2-output LUT units (50-56, each including 3-input and 2-output and shown
in Fig. 10).

Regarding claim 9, Lane shows a programmable logic circuit device (Fig. 4, 7,
10, 12, 13, & 14) comprising:

A plurality of logic blocks (module, col. 1, lines 20-29);
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A plurality of routing wires (interconnection conductor) connected to each of the
logic blocks;

A plurality of switch circuits (other circuit element) provided at an intersection of
each of the routing wires;

A plurality of connection blocks (see U.S. pat. No. 5,909,126 or 5,999,015)
provided between an I/O line of each of the logic blocks and each of the routing wires;
and

An 1/O block (inherent limitation) performing an input/output operation with
external equipment, wherein each of the logic blocks has a look up table of M inputs
and N outputs and the rest of the limitations are described above in claim 1.

The limitations of claims 12-14 are rejected as described above.

The apparatus described above are applicable to the method claims 17-20.

Allowable Subject Matter
3. Claims 7-8, and 15-16 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Conclusion

4. Applicant's amendment necessitated the new ground(s) of rejection presented in
~ this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Anh Q. Tran whose telephone number is 571-272-1813.
The examiner can normally be reached on M-TH (7:00-5:30) Friday off.

If attempts to reécﬁ the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for
the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
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Attorney Docket No. 1687.1001 :( /
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
tent Application of:
Toshinori SUEYOSHI, et al.
Application No.: 10/183,590 Group Art Unit: 2819
Filed: June 28, 2002 Examiner: Anh Q. Tran
Confirmation No.: 9469

For. PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

In accordance with the duty of disclosure provisions of 37 CFR § 1.56, there is hereby
provided certain information which the Examiner may consider material to the examination of
the subject U.S. patent application. It is requested that the Examiner make this information of
record if it is deemed material to the examination of the subject application.

1. Enclosures accompanying this Information Disclosure Statement are:

1a. [X] Form PTO-1449.
1b. [X] Copies of IDS citations.

1c. X A Japanese language Office Action from a counterpart foreign application.

1d. XI English language translation (abstracts only) attached to each non-English
language publication.

1e. [J Explanations of Relevancy of References (ATTACHMENT 1(e), hereto) for
providing a concise explanation of each non-English publication.

1f. [ List of Copending Applications (ATTACHMENT 1(f), hereto).

1g. [ List of Additional Submitted Documents (ATTACHMENT 1(g), hereto).

2. [ This Information Disclosure Statement is filed under 37 CFR §1.97(b):
(Check either Item 2a or 2b or 2c or 2d)

2a. [] Within three months of the filing date of a national application other than a
Continued Prosecution Application under § 1.53(d);

2b. [[] Within three months of the date of entry of the national stage as set forth in
§ 1.491 in an international application.

2c. [[] Before the mailing of a first Office Action on the merits; or

2d. [] Before the mailing of a first Office Action after the filing of a Request for
Continued Examination under § 1.114.

06/30/2004 RADOFOL 00000064 10183530

01 FC:1806

180.00 0P



3.

Serial No.: 10/183,590

[ This Information Disclosure Statement is filed under 37 CFR § 1.97(c) after the period

specified in paragraph 2 above but before the mailing date of any of a Final Office
Action under § 1.113, a Notice of Allowance under § 1.311 or an action that otherwise
closes prosecution in the application, AND

(Check either Item 3a or 3b; Item 3b to be checked if
any reference known for more than 3 months)

3a. [] The §1.97(e) Statement in ltem 5 below is applicable; OR
3b. [] The $180.00 fee set forth in 37 C.F.R. §1.17(p) is:
[[] enclosed.

[] tobe charged to Deposit Account No. 19-3935.

This Information Disclosure Statement is filed under 37 CFR §1.97(d) after the period
specified in paragraph 3 above, but on or before payment of the Issue Fee, AND

4a. ] The § 1.97(e) Statement in Item 5 below is applicable; AND
4b. The $180.00 fee set forth in 37 C.F.R. §1.17(p) is:
X  enclosed.

[ to be charged to Deposit Account No. 19-3935.

5. Statement under § 1.97(e) (applicable if Item 3a or Item 4a is checked)

(Check either Item 5a or 5b)

5a. X In accordance with 37 CFR § 1.97(e)(1), it is stated that each item of
information contained in this Information Disclosure Statement was first
cited in any communication from a foreign patent office in a counterpart
foreign application not more than three months prior to the filing of this
Information Disclosure Statement.

5b. (] Inaccordance with 37 CFR § 1.97(e)(2), it is stated that no item of
information contained in this Information Disclosure Statement was cited in
a communication from a foreign patent office in a counterpart foreign
application and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in this
Information Disclosure Statement was known by any individual designated
in §1.56(c) more than three months prior to the filing of this Information
Disclosure Statement.

6. [] Thisis a continuation/divisional/continuation-in-part application under 37 CFR §

1.53(b).
(Check appropriate Items 6a and/or 6b)

6a. [ ] Copies of the publications listed on the attached Form PTQ-1449 which
were previously cited in prior application Serial No. __, fled on __, and
which is relied on for an earlier effective filing date for the subject
application under 35 U.S.C. § 120, have been omitted pursuant to 37 CFR
§ 1.98(d).

6b. [] Copies of the publications listed on the attached Form PTO-1449 which
were not previously cited in prior application Serial No. __, filed on __, and
which is relied on for an earlier effective filing date for the subject
application under 35 U.S.C. § 120, are provided herewith.



7.

8.

9.

10.

Serial No.: 10/183,590

[C] This is a continuation/divisional application under 37 CFR § 1.53(d) or a Request for
Continued Examination under 37 CFR 1.114.

7a. [
7b. [

(Check either Item 7a or 7b)

The Issue Fee has not been paid.

A Petition to Withdraw from issue under 37 CFR § 1.313(c) is filed
concurrently herewith or has been granted. A continuation/divisional
application under 37 CFR § 1.53(d) or a Request for Continued
Examination under 37 CFR 1.114, after payment of the Issue Fee, is
proper in accordance with 37 CFR § 1.53(d)(1)(ii) or 37 CFR 1.114(a),
respectively.

(0 Tnis is a Supplemental Information Disclosure Statement.

8a. []

8b. [

(Check either Item 8a or 8b)

This Supplemental Information Disclosure Statement under 37 CFR §
1.97(f) supplements the Information Disclosure Statement filedon __. A
bona fide attempt was made to comply with 37 CFR § 1.98, but inadvertent
omissions were made. These omissions have been corrected herein.
Accordingly, additional time is requested so that this Supplemental IDS can
be considered as if properly filed on __.

This Supplemental Information Disclosure Statement is timely filed within
one (1) month of the Notice under 37 CFR § 1.97 and 1.98, mailed __.

X In accordance with 37 CFR § 1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

9a. [

9b. []
9c. X

9d. []

(Check appropriate Items 9a, 9b, 9¢ and/or 9d)

satisfied because all non-English language publications were cited on the
enclosed "English language version of the search report or action which
indicates the degree of relevance found by the foreign office”. (See MPEP
§ 609, Minimum Requirements for an Information Disclosure Statement,
Part A(3): Concise Explanation of Relevance, 8th Ed.)

set forth in the application.

satisfied because an English language translation (abstracts only) is
attached to each non-English language publication.

enclosed as Attachment 1(e), hereto.

No admission is made that the information cited in this Statement is, or is considered to
be, material to patentability nor a representation that a search has been made (other
than search report(s) from a counterpart foreign application or a PCT International
Search Report, if submitted herewith). 37 CFR §§ 1.97(g) and (h).
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11. The Commissioner is authorized to credit any overpayment or charge any additional fee
required under 37 CFR § 1.17 for this Information Disclosure Statement to Deposit
Account No. 19-3935.

Respectfully submitted,

STAAS & HALSEY LLP

Dated: _ &/=8/0a0/ Q&Ca—ﬂ) %69\7

1201 New York Ave., N.W., Suite 700 A|ICIa M. Choi
Washington, D.C. 20005 Registration No. 46,621
Telephone: (202) 434-1500

Facsimile: (202) 434-1501
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 03-063846
(43)Date of publication of application : 19.03.1991

(51)Int.CL GO6F 12/00

GO6F 1/02
GO6F 15/66
(21)Application number : 01-200701 (71)Applicant : FUJI PHOTO FILM CO LTD

(22)Date of filing : 02.08.1989 (72)Inventor : KIMURA HIDEAKI

(54) LOOK-UP TABLE DEVICE

(57)Abstract:

PURPOSE: To reduce the number of signal lines to make access a
look—up table(LUT) by storing at least two LUTs in one memory, and
making access those plural LUTs in time division.

CONSTITUTION: The device is equipped with a data selector 12, a
memory 14 to store first and second LUTs, a latch circuit 16 to
latch the output of the first LUT, and a latch circuit 18 to latch the

(8
RIS

14

output of the second LUT. Also, it is equipped with a bidirectional 2
buffer 20 to transmit data to be transmitted to a central processing R
unit (CPU) and data to be written on the memory 14 from the CPU.

And an input signal to one of the plural LUTs is selected sequentially -

with the data selector 12, and the data is read out from a selected
LUT, and after it is held with the latch circuit transiently, it is
outputted sequentially at need to the next processing circuit, and
access to the plural LUTs are performed sequentially in time Bals S
division. In such a way, it is possible to reduce the number of signal
lines to make access the plural LUTs.

LEGAL STATUS

[Date of request for examination]

[Date of sending the examiner’s decision of rejection]
[Kind of final disposal of application other than the
examiner’'s decision of rejection or application converted
registration]

[Date of final disposal for application]

[Patent number]

[Date of registration]

[Number of appeal against examiner's decision of
rejection]

[Date of requesting appeal against examiner’'s decision of
rejection]

[Date of extinction of right]

Copyright (C); 1998,2003 Japan Patent Office
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Unexamined Patent Publication (Kokai) No. 03-063846: JPP'846

PARTIAL TRANSLATION

(on page 3 from right over column line 17 through left under column line 16)

Figure 1 is a block diagram showing an embodiment of a look-up table device
according to the present invention.

The look-up table device 10 shown in Fig. 1 has a data selector 12, a memory 14
to store a first look-up table (below, described as LUT) and a second LUT, a latch circuit
16 to latch an output signal of the first LUT, a latch circuit 18 to latch an output signal
of the second LUT, and a bidirectional buffer 20 to transmit data to be transmitted to a
central processing unit (CPUi not shown) and data to be written on the memory 14 from
the CPU.

The data selector 12, which may be constituted by a multiplexer (MUX), and
the like, sequentially selects one from three input signals of an input signal IN1 to be
inputted to the first LUT, an input signal IN2 to be inputted to the second LUT, and
CPU address signal CPU ADRESS in accordance with an instruction from the CPU (not

shown) or a predetermined order, so as to transmit to the memory 14.
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30)( AF RESPONSE UNDER 37 CFR 1.116

EXPEDITED PROCEDURE
EXAMINING GROUP 2819
Docket No.: 1687.1001

3
>,

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of:
Toshinori SUEYOSH], et al.
Serial No. 10/183,590 Group Art Unit: 2819
Confirmation No. 9469
Filed: June 28, 2002 Examiner: Anh Q. Tran

For: PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

AMENDMENT AFTER FINAL REJECTION

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Attention: BOX AF

Sir: ‘
This is in response to the Office Action mailed March 3, 2004, and having a period for
response set to expire on June 3, 2004. A petition and fee for a one-month Extension of Time is

enclosed, thereby extending the response period to July 3, 2004.

Reconsideration of the claims is respectfully requested. The following remarks are

respectfully submitted.

07/02/2004 YPOLITEL 00000110 10183590

- 01 FC:1251

110.00 op
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IN THE CLAIMS:

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled
and not entered claims are indicated with claim number and status only. The claims as listed
below show added text with underlining and deleted text with strikethrough. The status of each
claim is indicated with one of (original), (currently amended), (cancelied), (withdrawn), (new),

(previously presented), or (not entered).

1. (PREVIOUSLY PRESENTED) A look up table of M inputs and N outputs,
comprising:
a plurality of LUT units; and
an internal configuration control circuit controlling an internal configuration of said
plurality of LUT units, wherein said internal configuration control circuit comprises
a plurality of selectors selecting 1/0 signals of said plurality of LUT units, and
a selector control circuit having a memory, controlling said plurality of selectors in
accordance with data stored in said memory, and defining the internal configuration of said
plurality of LUT units.

2 -3 CANCELLED

4, (PREVIOUSLY PRESENTED) The look up table as claimed in claim 1, wherein
said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to' select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector being controlled in accordance

with the data stored in said memory.

5. (PREVIOUSLY PRESENTED) The look up table as claimed in claim 1, wherein
said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output

signal, said input signal selector and said output signal selector being controlled in accordance
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with the input signal.

6. (ORIGINAL) The look up table as claimed in claim 1, wherein said look up table
of M inputs and N outputs is a 6-input 3-output look up table.

7. (ORIGINAL) The look up table as claimed in claim 6, wherein said 6-input 3-
output look up table comprises eight 3-input 1-output LUT units.

8. (ORIGINAL) The look up table as claimed in claim 6, wherein said 6-input 3-
output look up table comprises four 3-input 2-output LUT units.

9. (PREVIOUSLY PRESENTED) A programmable logic circuit device comprising: a
plurality of logic blocks;
a plurality of routing wires connected to each of said logic blocks;
a plurality of switch circuits provided at an intersection of each of said routing wires;
a plurality of connection blocks provided between an 1/0 line of each of said logic blocks
and each of said routing wires; and
an 1/0 block performing an input/output operation with external equipment, wherein each
of said logic blocks has a look up table of M inputs and N outputs, comprising:
a plurality of LUT units; and
an internal configuration control circuit controlling an internal configuration of said
plurality of LUT units , wherein said internal configuration control circuit comprises
a plurality of selectors selecting I/0 signals of said plurality of LUT units, and
a selector control circuit having a memory, controlling said plurality of selectors in
accordance with data stored in said memory, and defining the internal configuration of said
plurality of LUT units.

10 — 11 CANCELLED

12. (PREVIOUSLY PRESENTED) The programmable logic circuit device as claimed
in claim 9, wherein said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and
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an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector
being controlled in accordance with the data stored in said memory.

13. (PREVIOUSLY PRESENTED) The programmable logic circuit device as claimed in
claim 9, wherein said plurality of selectors include:

an input signal selector provided at an input of at least one of said LUT units to select an
input signal; and

an output signal selector provided at an output of said LUT units selecting an output
signal, said input signal selector and said output signal selector being controlled in accordance

with the input signal.

14. (ORIGINAL) The programmable logic circuit device as claimed in claim 9, wherein
said look up table of M inputs and N outputs is a 6-input 3-output look up table.

15. (ORIGINAL) The programmable logic circuit device as claimed in claim 14,
wherein said 6-input 3-output look up table comprises eight 3-input 1-output LUT units.

16. (ORIGINAL) The programmable logic circuit device as claimed in claim 14,
wherein said 6-input 3-output look up table comprises four 3-input 2-output LUT units.

17. (PREVIOUSLY PRESENTED) A method of configuring a look up table of M
inputs and N outputs, comprising:

providing a plurality of LUT units; and

selectively controlling I/0 signals of said plurality of LUT units to set a predetermined

mode of an internal configuration.

18. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein the I/0 signals of said plurality of LUT units are selectively controlled in accordance with
data stored in the corresponding look up table.

19. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein an input signal input to at least one of said LUT units and an output signal output from
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said LUT unit are selectively controlled in accordance with data stored in the corresponding ook
up table.

20. (ORIGINAL) The method of configuring a look up table as claimed in claim 17,
wherein an input signal input to at least one of said LUT units and an output signal output from
said LUT unit are selectively controlled in accordance with a predetermined function of the input
signal.
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REMARKS

It is respectfully noted that on the Office Action Summary, claims 1, 4-6, 9, and 12-20,
which is inclusive of claims 15-16, are rejected. Furthermore, on page 3 of the Office Action,
claims 7 and 8 are rejected in view of FIG. 10 of U.S. Patent No. 6,323,677 to Lane et al.
However, on page 4 of the Office Action, it is indicated that claims 7-8 and 15-16 are objected to
as being dependent upon a rejected base claim, but would be allowable if rewritten in
independent form.

It is respectfully requested that it be noted in subsequent actions that claims 7, 8, 15, and
16 are not rejected but objected to.

In accordance with the foregoing, claims 1, 4-6, 9, 12-14, and 17-20 stand rejected and
claims 7, 8, 15, and 16 stand objected to.

Claims 1, 4-9, and 12-20 are pending and under consideration.

REJECTION UNDER 35 U.S.C. § 102:

In the Office Action, at page 2, claims 1-20 were rejected under 35 U.S.C. § 102 in view
of U.S. Patent No. 6,323,677 to Lane et al. (“Lane”). This rejection is traversed and
reconsideration is requested.

Lane generally describes a programmable logic device circuitry for improving multiplier
speed and/or efficiency. Contrary to the assertions made in the Office Action, Lane fails to teach
or suggest, “an internal configuration control circuit controlling an internal configuration of said
plurality of LUT units,” as recited in independent claims 1 and 9. Rather, Lane provides a PLC
102, which is programmable by function control element 104, to output either input C or an
inverted carry in signal. See column 4, lines 40-53. An output signal of PLC 102 is a third input
to look-up table (LUT) 110a and also to the control input terminal of PLC 120b. For instance,
logi¢ module 100a is used as a four-input look-up table, FCE and RSELC is programmed logic 1
to cause PLC 102 to select the C input (rather than CIN) for application to one input of look-up
table 110a and to the control input of PLC 120b. See column 6, line27-31. Nothing in Lane
teaches or suggests that the inputs to the LUT 110a are used to control the internal configuration
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thereof.

Further, look-up tables 110 in Lane are programmed so that logic module 100b combines
Q, A, and CIN in a sense indicated by input B in order to provide an up or down counter. See
column 8, lines 14-26. In other words, the direction of counting is indicated by input B, and
counting is enabled by input A. Thus, rather than controlling the internal configuration of the
look-up tables in Lane, the input signals to theses tables are used to trigger counting.

In addition, although Lane generally provides that components of PLCs can be controlled
by various, programmable, function control elements (“FCEs”), that alone does not teach or
suggest that FCEs are also controlling the internal configuration of the LUTs. Rather, based on
the description of the system in Lane, and, for instance, the specific sections previously
discussed of Lane, the FCEs merely cause PLCs to select an input signal for application to one
of the LUTs and allow the LUTs to process the input signal and generate an output signal as pre-
programmed. There is no actual control of the internal configuration of the LUTs.

Further, Lane fails to teach or suggest, “selectively controlling I/O signals of said plurality
of LUT units to set a predetermined mode of an internal configuration,” emphasis added, as
recited in independent claim 17. Rather, a PLC in Lane selects an input for application to an
LUT and to the control input of a PLC. The PLC may be programmed to select an output signal
of one of the LUTs. There is no setting of a predetermined mode of an internal configuration of
the LUTs in Lane.

Thus, Lane fails to teach or suggest all the recitations of independent claims 1, 9, and
17. Accordingly, it is respectfully requested that independent claims 1, 9, and 17 and related
dependent claims be allowed.

CONCLUSION:

In accordance with the foregoing, it is respectfully submitted that all outstanding
objections and rejections have been overcome and/or rendered moot and further, th{at all
pending claims patentably distinguish over the prior art. There being no further outstanding
objections or rejections, the application is submitted as being in condition for allowance, which
action is earnestly solicited. At a minimum, this Amendment should be entered at least for
purposes of Appeal, since it either clarifies and/or narrows the issues for consideration by the
Board.

if the Examiner has any remaining issues to be addressed, it is believed that prosecution
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can be expedited and possibly concluded by the Examiner’s contacting the undersigned attorney
for a telephone interview to discuss any such remaining issues.

If there are any underpayments or overpayments of fees associated with the filing of this
Amendment, please charge and/or credit the same to our Deposit Account No. 19-3935.

Respectfully submitted,

STAAS & HALSEY LLP

Date: __ July 1, 2004 By: @xua) %?\

Alicia M. Choi
Registration No. 46,621 .

1201 New York Ave, N.W., Suite 700
Washington, D.C. 20005
Telephone: (202) 434-1500
Facsimile: (202) 434-1501
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3d VO Group Art Unit 2819
AMOUNT ENCLOSED 110.00 | Examiner Name Anh Q. Tran
FEE CALCULATION (fees effective 10/01/03)
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TOTAL CLAIMS 20 - 20 = 0 X% 1800= | $ 0.00
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/ ~ =
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

271 7590 08/02/2004 | EXAMINER ]
STAAS & HALSEY LLP TRAN, ANH Q
SUITE 700
1201 NEW YORK AVENUE, N.W. | ART UNIT T PaperNUMBER |
WASHINGTON, DC 20005 2819

DATE MAILED: 08/02/2004

I APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. CONFIRMATION NO. ]
10/183,590 06/28/2002 Toshinori Sueyoshi 1687.1001 9469
TITLE OF INVENTION: PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING TO REDUCE IMPLEMENTATION AREA

[ APPLN. TYPE | SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE ]
nonprovisional NO $1330 $300 $1630 11/02/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above. .

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-85 (Rev. 07/04) Approved for use through 04/30/2007.



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapcrs. Each additional paper, such as an assignment or formal drawing, must

21171 7590 08/02/2004 ave its own certificate of mailing or transmission.
STAAS & HALSEY LLP Certificate of Mailing or Transmission
[ hereby certify that this Fee(s) Transmittal is being deposited with the United
SUITE 700 States Postal gérvice with sugl)lcient postage for first class mail in an envelope
1201 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
WASHINGTON. DC 20005 transmitted to the USPTO (703) 746-4000, on the date indicated below.
, (Depositor's name)
(Signature)
(Date)
I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. ]
10/183,590 06/28/2002 Toshinori Sueyoshi 1687.1001 9469

TITLE OF INVENTION: PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING TO REDUCE IMPLEMENTATION AREA

| APPLN. TYPE | SMALL ENTITY ] ISSUE FEE [ PUBLICATION FEE | TOTAL FEE(S) DUE DATE DUE ]
nonprovisional NO $1330 $300 $1630 11/02/2004
[ EXAMINER ] ART UNIT [ CLASS-SUBCLASS |
TRAN, ANH Q 2819 326-038000

1. Chzlmfse}())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
0 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

0 "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer | 2 registered patent attomeys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Please check the appropriate assignee category or categories (will not be printed on the patent); Qindividual Q corporation or other private group entity & government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
Q Issue Fee Q A check in the amount of the fee(s) is enclosed.
Q Publication Fee (No small entity discount permitted) Q Payment by credit card. Form PTO-2038 is attached.
Q Advance Order - # of Copies 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
QO a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. QO b. Applicant is not claiming SMALL ENTITY status. See, e.g., 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

(Authorized Signature) (Date)

This collection of information is required by 37 CFR 1.311, The information is rechired to obtain or retain a benefit bz the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will val déﬁending upon the individual case. Any comments on the amount of time you require to complete

this form and/or st:&lgestlpnq for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.

K«l)x 14(512, A\l,e_xap i g’Zgir 1{1;5;52313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
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Application No. Applicant(s)
. . 10/183,590 SUEYOSHI ET AL.
Notice of Allowability Examiner Art Unit
Anh Q. Tran 2819

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 7/01/04.
2. X The allowed claim(s) is/are 1,4-9 and 12-20.
3. X] The drawings filed on 28 June 2002 are accepted by the Examiner.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) Al b)[]Some* c¢)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [] hereto or 2) [] to Paper No./Mail Date ____.
(b) [J including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mail Date ___.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [[] Notice of Informal Patent Application (PT0O-152)
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PT0-413),
Paper No./Mail Date .
3. XY Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date 6/28/04
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [X Examiner's Statement of Reasons for Allowance
of Biological Material 9. [J Other . "

Anh Q. Tran

Examiner

Art Unit: 2819

U.S. Patent and Trademark Office
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 20040701




Application/Control Number: 10/183,590 _ Page 2
Art Unit: 2819

DETAILED ACTION

Allowable Subject Matter
1. Claims 1, 4-9, 12-20 are allowed.
2. The following is an examiner’s statement of reasons for allowance:
3. although the prior art of record discloses control circuit having a memory for
controlling a plurality of selectors for selecting LUTs' input signals, but no teaching of
controlling and defining an internal configuration of the LUT; with respect to claims 1, 9,
and 17, in addition to other limitations in the claims, the prior art of ‘record fails to teach
or disclose the applicant’s invention as claimed, particularly the feature describing an
internal configuration control circuit controlling and defining an internal configuration of
the plurality of LUT units.

Any comments considered necessary by applicant must be >submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Anh Q. Tran whose telephone number is 571-272-1813.
The examiner can normally be reached on M-TH (7:00-5:30) Friday off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for

the organization where this application or proceeding is assigned is 703-872-9306.



Application/Control Number: 10/183,590 Page 3
Art Unit: 2819

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see hitp:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

Anh Q. Tran
Examiner
Art Unit 2&13.19,
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Docket No.: 1687.1001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of:
Toshinori SUEYOSHI, et al.
Serial No. 10/183,590 ‘ Group Art Unit: 2819
Confirmation No. 9469
Filed: June 28, 2002 Examiner: Anh Q. Tran

For: PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

AMENDMENT AFTER FINAL REJECTION
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450
Attention; BOX AF

Sir: . :
This is in response to the Office Action mailed March 3, 2004, and having a period for
response set to expire on June 3, 2004. A petition and fee for a one-month Extension of Time is

enclosed, thereby extending the response period to July 3, 2004.

Reconsideration of the claims is respectfully requested. The following remarks are

respectfully submitted.

oK F Titem

07/02/2004 YPOLITEL 00000110 10163590
01 FE:1251 110.00 0P /% o

ANHQ.TRAN
PRIMARY EXAMINER

7en /oy
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Attorney Docket No. 1687.1?/

< K IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Qg s -
In re Patent Application of:

Toshinori SUEYOSHI, et al.

Application No.: 10/183,590 ATTENTION
Confirmation No.: 9469 CERTIFICATE OF CORRECTION
Filed: June 28, 2002 BRANCH

U.S. Patent No.: 6,812,737
Issued: November 2, 2004

For. PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

REQUEST FOR CERTIFICATE OF CORRECTION

Commissioner for Patents Certificate
PO Box 1450 )
Alexandria, VA 22313-1450 MAR * 0 2005
Sir: of Correction

Patentee(s) respectfully request(s) that a Certificate of Correction be issued in the
subject patent, pursuant to 35 USC § 254 and 37 CFR § 1.322, to correct the error(s) shown on
the attached Form PTO-1050. A check in the amount of $100 to cover the cost of the Certificate
is attached.

One or more of the errors shown on the attached Form PTO-1050 is or are within the
responsibility of the undersigned; each thereof is of a clerical or typographical nature or of minor
character and occurred in good faith, and the correction thereof is consistent with the
prosecution record.

03/07/2005 AHONDAFZ 00000068 6812737 Respectfully submitted,
01 FC:1811 100.00 0P STAAS & HALSEY LLP
Date: : % 28, b By: St/ vZ6"
H. J.

Registfation No. 22,010
1201 New York Ave, N.W., Suite 700
Washington, D.C. 20005
Telephone: (202) 434-1500

Facsimile: (202) 434-1501 MAR 1] 7009
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Approved for use through 09/30/2000. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO : 6,812,737
DATED : November 2, 2004
INVENTOR(S) : Toshinori SUEYOSHI, et al.

Column 12, line 6, change "unit" to --units--

Column 12, line 11, change "unit" to --units--

MAILING ADDRESS OF SENDER: PATENT NO. 6,812,737

STAAS & HALSEY LLP
1201 New York Ave., N.W. No. of add'l copies
Suite 700 @ 50¢ per page
Washington, DC 20005
=>
“.‘«R \ \_ 2“'

MAR 11 200



lo] )83.590

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 16,812,737 B2 Page 1 of 1
DATED : November 2, 2004
INVENTOR(S) : Toshinori Sueyoshi ct al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 12
Lines 6 and 11, change “unit” to -- units --

Signed and Sealed this

Twenty-sixth Day of April, 2005

o WDl

JON W. DUDAS
Director of the United States Patent and Trademark Office
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i Issue Date Application Filing Date . .
Patent Number (YYYY-MM-DD) Number (YYYY-MM-DD) Docket Number (if applicable)
8,812,737 2004-11-02 10/183,590 2002-06-28 Y18Y1L.03¢8

CAUTION: Maintenance fee payment must carrectly identify: (1) the patent number and {2) the application number of the actual U.S.
application leading to issuance of that patent to ansure the fee{s) is/are associated with the correct patent. 37 CFR 1.366{(¢) and (d).

SMALL ENTITY
D Patentee claims, or has previously claimed, small entity status. See 37 CFR 1.27.

LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS
[} Patentee is no longer entitled to small entity status. See 37 CFR 1.27{(g)

NOT Small Entity Smalt Entity
Fee Code Fee Code
O 3V year (1551) O 3 % year (2551)
O 7 ¥ year {1552) O 7 Y2 year {2552}
11 % year (1553} O 11 % year (2553)
PETITION FEE

The petition fee required by 37 CFR 1.17{m) (Fee Code 1558 /2558) must be paid as a condition of accepting unintentionally delayed
payment of the maintenance fee.

MAINTENANCE FEE (37 CFR 1.20(e)~{g))
The appropriate maintenance fee must be submitted with this petition,

STATEMENT
THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS

UNINTENTIONAL
PETITIONER(8) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT
REINSTATED

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

37 CFR 1.378(c) states: “Any petition under this section must be signed in compliance with 37 CFR 1.33(b).”

| certify, in accordance with 37 CFR 1.4(d){(4) that { am

® An attorney or agent regislered to practice before the Patent and Trademark Office
O A sole patentee

A joint patentse; | certify that | am autharized to sign this submission on behalf of 2l the other patentees as evidenced by the power
O of attorney in the application

O A joird patentee; ali of whors are signing this e-petition

O The assignee of record of the entire interest that qualifies as an authorized party under 37 CFR 1.33(b}

EFS - Web 2.4



PTOSB/66 (12-13}

Approved for use through 05/31/2015. OMB 0651-0018

U.8, Patent and Trademark Office: 1.8, DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1908, no persons dre requited to réspand 1o a collestion of infarmation unless it displays valid OMB control number.

Patent Practitioner

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4{d) for the
form of the signature

Signature {Konomi Takeshita/ Date (YYYY-MM-DD) |2016-12-07

Name Konomi Takeshita Registrationt Number 38333

This collection of information is required by 37 CFR 1.378(k}). The information is required to obtain or retain a benefit by the public which is
to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 1 hour to complete, including gathering, preparing, and submitting the completed appfication form to the
USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require fo complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S, Depariment
‘ot Commierce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. This
form can only be used when in conjunction with EFS-Web, If this form is mailed to the USPTQ, it may cause delays in reinstating

the patent.

EFS - Web 2.4



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b}(2); (2) furnishing of the
information solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your
submission, which may resulf in termination of proceedings or abandonment of the application or expiration of the patent.

- The information provided by you inthis. form will be subject to the following LOUHMB USBSL oo

1. The information on this form will be treated confidentially fo the exdent alfowed under the Freedom of Information Act
{5 U.8.C. 552) and the Privacy Act (6 U.8.C. 552a). Records from this system of records may be disclosed to the
Department of Justice {o d etermine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence fo a
court, magistrate, or administrative iribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

!\')

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a request
involving an individual, fo whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record,

4. Arecord in this system of records may be disclosed, as a routine usg, to a8 contractor of the Agency having need for
the information in order 1o perorm a contract. Recipients of information shall be requirad to comply with the
requirements of the Privacy Act of 1974, as armended, pursuantto 5 U.5.C. 552a(m}.

5. A record related to an In ternational Application filed under the Fatent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Properly Organization,
pursuant to the Patent Cooperation Treatly.

8. A record in this system of records may be disclosed, as a routine use, to another federal agenay for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designes, during an inspection of records conducted by GSA as part of thal agency's responsibility to
recommend improvements in records managesment practices and programs, under authority of 44 U.S.C. 2904 and
2908. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
geterminations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, {othe public afler either publication of the
application pursuant to 358 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.8.C. 151. Further, a record may
be disclosed, subject to the limilations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
raferenced by either a published application, an application open te public inspections of an issued patent.

0

A record from this system of records may be disclosed, as a routine use, to a Fedearal, State, orlocal law
enforcement agency, If the USPTO becomies aware of a viclation or potential violation of law or regulation.

EFS ~ Web 24



PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Masahiro |IDA

Application No./Patent No.: 10/183,590 /6,812,737 Filed/Issue Date: 2002-06/28 / 2004-11-02

Titled:  PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING TO REDUCE
IMPLEMENTATION AREA

Masahiro IIDA _a Individual

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above, by virtue of either;
A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. Erom: Toshinori SUEYOSHI and Masahiro [IDA To: Semiconductor Tech. Academic Research Citr.

The document was recorded in the United States Patent and Trademark Office at
Reel 013050 ,  Frame 0486 , orfor which a copy thereof is attached.

2. From: Semiconductor Tech. Academic Research Ctr. To: Masahiro IIDA

The document was recorded in the United States Patent and Trademark Office at

Reel 033904 ,  Frame 0739 , orfor which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Konomi Takeshita/ December 7, 2016
Signature Date
Konomi Takeshita 38333
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.



Electronic Patent Application Fee Transmittal

Application Number:

10183590

Filing Date:

28-Jun-2002

Title of Invention:

PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING

TO REDUCE IMPLEMENTATION AREA

First Named Inventor/Applicant Name:

Toshinori Sueyoshi

Filer: Konomi Takeshita
Attorney Docket Number: 1687.1001
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PET. REVIVE ABANDON APP, DELAY PYMT-RESP 1453 1 1700 1700

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1700




Electronic Acknowledgement Receipt

EFS ID: 27719189
Application Number: 10183590
International Application Number:
Confirmation Number: 9469

Title of Invention:

PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING
TO REDUCE IMPLEMENTATION AREA

First Named Inventor/Applicant Name:

Toshinori Sueyoshi

Customer Number:

21171

Filer:

Konomi Takeshita

Filer Authorized By:

Attorney Docket Number: 1687.1001
Receipt Date: 07-DEC-2016
Filing Date: 28-JUN-2002
Time Stamp: 17:50:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1700

RAM confirmation Number

120816INTEFSW00006414502270

Deposit Account

502270

Authorized User

Konomi Takeshita

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)




37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
253253
1 Power of Attorney ExecutedPOAsZ?1aY16YL039. no 1
p 366f788598ee1443e23be341ecc873b0f394
0097
Warnings:
Information:
204024
FeeAddressindicationFormSB4
2 Change of Address no 2
7Y1 6YL039pdf 53e8cc94b60f72e62b508fd8f74dedac0881
el
Warnings:
Information:
1999004
3 Petition for review by the Office of PetitionToMaintenanceFeeExpi o 3
Petltlons rEdSb66Y1 6YL039pdf 0ae84c39b82c8812985cfc1b16209bdc681
Warnings:
Information:
436721
4 Assignee showing of ownership per 37 | StatementUnder37CFRsb96Y16| o 2
CFR3.73 YL039'pdf 819be48Bealdb78ae78cas3e2el c586ad100
Warnings:
Information:
30621
5 Fee Worksheet (SB06) fee-info.pdf no 2
64€2611985467¢e1e4b9b598390df08e6faa
5d1e0
Warnings:
Information:
Total Files Size (in bytes): 2923623




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




PTOSBR1A(12-08)

Approved for use through 11/30/2011. OMRB 0651-003%

. U.B. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a colfection of information unless it displays a valid OMB contral number.

/" PATENT - POWER OF ATTORNEY Patent Number 6812737 ™
OR issue Date 2004-11-02

. Tosht SUEYOSH!
REVOCATION OF POWER OF ATTORNEY | D5t Named inventor Pé’;;;";ﬂmm :}CEC T
WITH A NEW POWER OF ATTORNEY Title RSN g

ANE} TTATA VY 3RS TN DTN

\QHAN@E OF CORRESPONDENCE ADDRESS | Attorney Docket Number] Y16YL039

| hereby ravoke all previous powers of atlorney given in the above-identified patent.

-

A Power of Altorney is submitied herewith.

| hereby appoint Practitioner(s) associated with the following Customer Number as myfour
aftorney(s) or agent({s) with respect to the patent identified above, and to transact all business in |37048
the United States Patent and Trademark Office connacted therewith:

Xl &

t hereby appoint Praciitioner(s} named below as my/our attornay(s) or ageni(s) with respect {o the patent identified
above, and o transact alf business in the United States Patent and Trademark Office connecled therewith:

Practiioner(s} Name Ragistration Number

Please recognize or change the cﬂrres;zaﬁﬁence address for the above-identified patent to:

3

i The address associated with the above-mentioned Customer Number.
OR

C The address associated with Customer Number
OrR

1 Firm or
i individual Name

Address

& [ Stete | | Zie |
Countiy
Telephone | Email |

| am the:

i Inventor, having ownership of the patent.

OR
1 Patent owner.
X

i Statement under 37 CFR 3.73(b) (Form PTQO/SB/A8} submitted herewith or filad on
SIGNATURE of Invenior or Palent Owner

Signature S hoicting . (;}_ 3 Lo Date December 6, 2016
Name Masahiro HDA Telephone
Title and Company | Professor, Kumamoto University

NOTE: Signatures of zil the inventors or patent owners of the entire interest o thelr represemtative(s) are required. Submit muitiple forms if more thanh one
signatyre is required, see below”.

Ki “Totalof ] —_____forms are submitted,

This collection of nformation is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obiain or retain & benefit by the public which is o file {and by the
LISPTO to process) an application. Confidentiality Is govemed by 38 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated t© take 3 minutes 10 complete,
incluging gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upen the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chist Information Officer, U3, Patent and
Trademark Office, 145 Department of Commerce, P.O. Box 1450, Alexandriz, YA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND 70: Commissionar for Petenis, P.O. Box 1458, Alexandriz, VA 32313-1450.

if you need assistance in completing the form, cali 1-B00-PTO-8199 and sefect oplion 2.



PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: 87046

OR

|:| The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

6,812,737 10/183,590

Completed by (check one):

D Applicant/Inventor /Konomi Takeshita/
Signature
Attorney or Agent of record _38333 Konomi Takeshita
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. 215-701-6349
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
D Assignee recorded at Reel Frame December 7, 2016
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

* Total of _2 forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This colle ction is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/183,590 06/28/2002 Toshinori Sueyoshi 1687.1001
CONFIRMATION NO. 9469
21171 POWER OF ATTORNEY NOTICE
STAAS & HALSEY LLP

SUITE 700 ORI AT
1201 NEW YORK AVENUE, N.W. SI73

000000879
WASHINGTON, DC 20005

Date Mailed: 12/15/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/07/2016.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtvernon/

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/183,590 06/28/2002 Toshinori Sueyoshi Y16YL0O39
CONFIRMATION NO. 9469
87046 POA ACCEPTANCE LETTER
Konomi Takeshita

Eight Penn Center, Suite 1300,

IR LA
1628 John F. Kennedy Blvd. 00000008793 792

Philadelphia, PA 19103

Date Mailed: 12/15/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/07/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtvernon/

page 1 of 1
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JAN/O%ZOI?/THU 07:30 AM FAX No, P. 001
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JAPAN AND INTERNATIONAL Omorl & YagUChl TOKYO
EIGHT PENN CENTER, SUITE 1300
P e ADEMARK A (D 1628 JOHN F. KENNEDY BLVD PHILADELFHIA
PHILADELPHIA, PA 19103
TEL: (215)701-6349
FAX: (215)751-0192
FACSIMILE TRANSMISSION
TO: USPTO / Facsimile Transmitted to
Maintenance Fee
FAX No.: 571-273-6500
FROM: Konomi Takeshita
DATE: January 5, 2017

Patent No.: 6,812,737

Application No. 10/183,590

Our Ref.: Y16YLO39

MESSAGE:

Attached please find a signed Maintenance Fee Transmittal Form
(PTO/SB/45) to pay the 11.5 year Maintenance Fee plus a Surcharge. Those Fees are
to accompany the Petition to Accept Unintentionally Delayed Payment of
Maintenance Fee In an Expired Patent (PTO/SB/66) previously submitted via
EFS-Web on December 7, 2016. The required Petition Fee ($1700) was already paid
via EFS-Web on December 7, 2016.

Please process the attached Maintenance Fee Payment, to permit granting of
the Petition (PTO/GB/GE) and reinstatement of this patent.

if you have any questions or need further information in this matter, please give
me a call at (215) 701-6349 (office). Thank you.

Best regards
I a

iy
nomi Takeshita - Reg. No. 38,333

e ————————————————————

*** The information contained in this facsimile message is privileged and confidential information intended
only for the use of the recipient named above. If the reader of this message is not the intended recipient,
or the employee or agent responsible to deliver it to the intended recipient, any distribution or copying of
this immediately by telephone and return the original message to us at the above address by mail. ***

We have 2 pages to send, including this sheet.  [f any pages need to be retransmitted, please
call 215-701-6349

PAGE 1/2* RCVD AT 1/5/2017 8:22:18 AM [Eastern Standard Time] * SVRIW-PTOFAX-001/20 * DNIS: 2736500 * CSID: * DURATION (mm-$$):00-37
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FAX No. P. 002

Y
’ PTO/$8/45 (03-13)
Approved for use through 05/31/2015, OMB 0651-0016
) U.S. Patent and Trademark Offkce; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reductinn Act of 1995, no persans are required to respand to a collection of infarmation unless it displays o valid OMB control number.
MAINTENANCE FEE TRANSMITTAL FORM
(Do not submit this form electronically via EFS~Web)

Address to: | hereby certify that this correspondence is being depasited with the United States Postal Service with

Director of the United States sufficient postage as first class mall in an envelope addressed to “Director of the United States Patent
Patent and Trademark Office and Trademark Office, Attn: Malntenance Fee, 2051 Jamieson Avenue, Sulte 300, Alexandria, VA 22314"

Attn: Maintenance Fee
2051 Jamleson Avenue, Sulte 300 on
Alexandria, VA 22314

Signature BI/B6/2817 DALLEN—86089881 502278
- OR =~

Typed or printed hame 81 FC:1599 7488,-86-DR~——
Fax to; 571-273-6500

Enclosed hergwlth Is the payment of the malntenance feg(s) for the listed patent(s).
A D A check for the amount of $ for the full payment of the malntenance fee(s) and any necessary surcharge is enclosed.
2. [] Payment by credit card. Form PTO-2038 is enclosed.
3. The Director is hereby authorized to charge $ 7,560.00 10 cover the payment of the fee(s) Indicated below to
Deposit ACCount Mo, 602270
4. The Director is hereby authorized to charge any deficiency In the payment of the required fee(s) or credit any overpayment to

Deposit Account No. 502270 .
Item Patent u.S. Application Maintenance Surcharge Payment Year
Number* Number* Fee Amount Amount (select one below)
{e.g., 08/555,555] | {37 CFR 1.20(e}~(g) | {37 CFR1.20(h)) Column 5

Colurmn 1 Column 2 Colymn 3 Column 4 3.5 yrs 75yrs 11.5yrs

1 AR12 737 1NMR3 /Kan $7.4n0 NN $1R0 0N X
' '
2
3
q
5
subtotals: Columns 3 &4 $7,400.00 $160.00 D additional sheets attached for
Total Payment $7 ,65660.00 listing additional patents.

* Information required by 37 CFR 1.366(c) {columns 1 & 2). Information requested under 37 CFR 1.366(d) {columns 3, 4, & 5).

WARNING: Information on this form may become public. Credit card information should not be included on this
form. Pravide credit card information and authorlzation on Form PT0-2038.

Respectfully submltted,**
Customer’s Signature

Customer's Name Kono Registration Number, if applicable: 38333

Telephone: 201-701-6349 Fax: 201-751-0192

Note: All correspondence will be forwarded to the “Fee Address” or to the “Correspondence Address” if no "Fee Address” has been provided.
See 37 CFR 1.363.
Payment of stnall entity fee is appropriate if small entity status still exists, see 37 CFR 1.27{g). To establish small antity status or to notify of a
loss of entitlemant to small entity status, a wiitten assertion is required. See 37 CFR 1.27 and 1.33(h). payment of micro entity fee Is
appropriate if patent owner certifies micro entity status. Farm PTO/SB/15A or B or equlvalent must efther be enclosed or have been
submitted previously. To notify of a loss of entitlement to mlcro entity status, a written gssertlon Is required. See 37 CFR 1.29 and 1.33(b).
** WHERE MAINTENANCE FEE PAYMENTS ARE TO BE MADE BY AUTHORIZATION TO CHARGE A DEPOSIT ACCOUNT, BOTH THE
NAME AND SIGNATURE OF AN AUTHORIZED USER ARE REQUIRED.

This collection of information is required by 37 CFR 1.366. The information Is required to obtain or retain a benefit by the public which 15 to file (and by the USPTOto
process) an application. Confidentislity is governed by 35 U.S,C. 122 and 37 CFR 3.11, 1.18 3nd 41.6. This callection is estimated 16 take S minutes to complete,
including gathering, preparing, and svbmitting the complated application form to the USPTO. Time will vary depgnding upon the individual case. Any comments on
the amount of time yau require to complete thts form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, LS. Patent and
Trademark Office, U.S. Department of Commaerte, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Director af the United States Patent and Trademark Office, Attn: Maintenance Fer, 2051 Jamieson Avenue, Suite 300, Alexandris, VA 22314,

If you need essistence in completing the form, cel) 1-800-PTQ-8199 and select option 2.

PAGE 2/2* RCVD AT 1/5/2017 8:22:18 AM [Eastern Standard Time] * SVR:W-PTOFAX-001/20 * DNIS: 2736500 * CSID: * DURATION (mm-$5):00-37
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commigsioner for Patents

Unitfed Stotes Patent ond Trademork Office
P.O. Bow 1450

Alexandrio, VA 22313-1450

WWW.USPo.gov

KONOMI TAKESHITA , 5
EIGHT PENN CENTER, SUITE 1300, \ OFFICE OF PETITIONS |
1628 JOHN F. KENNEDY BLVD.

PHILADELPHIA PA 19103

In re Patent No. 6,812,737

Issue Date: November 02, 2004 :

Application No. 10/183,590 : DECISION ON PETITION
Filed: June 28, 2002 :

Attorney Docket No. Y16YL039

This is a decision on the petition under 37 CFR 1.378(b), filed December 07, 2016, to accept the
unintentionally delayed payment of a maintenance fee for the above-identified patent.

The petition is GRANTED.

This patent expired on November 02, 2016 for failure to pay the eleven and one-half year
maintenance fee. '

The maintenance fee is hereby accepted and the above-identified patent is reinstated as of the
mail date of this decision.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-
4231.

/Michelle R. Eason/
Michelle R. Eason
Paralegal Specialist
Office of Petitions
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UNITED STATES (PO Box 1480

3 - 1450

PATENT AND TRADEMARK OFFICE R, e ario o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
TO/183,590 Q4/22/2021 031526 PM EY Y16YLOES

Title of Invention

PROGRAMMABLE LOGIC CIRCUT DEVICE HAVING LOOK UP TABLE ENABLING TO REDUCE
IMPLEMENTATION AREA

Application Information

APPLICATION TYPE  Liiility - Nonprovisional Application PATENT # 88127
under 35 USC 111i{a)

3
-
!

¥
p

&4

CONFIRMATION # 9488 FILED BY oshua Shaviit

PATENT CENTER #

»)
o

@
(o]
75
=]

AUTHORIZED BY -
CUSTOMER # &7046 FILING DATE  8/258/2002

CORRESPONDENCE - FIRST NAMED  Toshinort Suayoshi
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /1007 E20214LF1 5560400 Joshua Slavilt

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

1811 CERTIFICATE OF 160,00 160.00
CORRECTHON

TOTAL F180.00
AMOUNT:

This Acknowledgement Receipl evidences receipt on the noted dale by the USPTO of the indicated documents, characterizad
by the applicant, and including pags counts, where appiicabla. IF sarves as svidence of recsipt similar to a Post Card, as
dascriped in MPEP 503

New Applications Under 358 U.8.6. 11

i answ application is being fled and the application includes the necassary componanis for ing date (see 37 CFR 1.53(0-()
and MPEPR 506}, g Filing Hacsip (87 CFR 1.54) wilt be issusd in due course and the dale shown on this Acknowlsdgement
Raceint will estabiish tha Hiling date of the application




Page 2 of 2

National Stage of an international Apphication under 358 US.C. 371
I o imely submission o entar the national stage of an international application is compliant with the conditions of 35 1L.8.C.
A71 and other applicable requlrements a Form PCT/DO/MEGQNS

ingwcaling accepiancs of the application as a national stage
sion undar 35 U.8.C. 371 will he issued In addition o the Filing Receipt, in dus courss.

Mew International &;}g}ii{taimn Filed with the USPTO as a Recsiving Office

i a new international arsp foatio eing Hed and the infernational applization includes the necessary component z
nternational filing dale (ses P LZ? Art ELE"‘ T and MPEP 1810), a Notifieation of the Inlernational Appdic Vc.iore Numnber and of the
international Filing Dade (Form POT/ROMNE) will be issuad in due courss, subject to prascriptions concarming national securty,
and the dale shown on this Acknowledgement Receipt will asiablish the international filing dale of the application.




PTO/SB/44 (08-0T)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Gifice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required fo respond to a coilection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1
PATENT NO. 6,812,737

APPLICATION NO: 10/183,580

ISSUE DATE : November 2, 2004
INVENTOR(S) : Toshinord Sueyoshi and Masahiro lida

it is certified that an error appears or erfors appear in the above-identified patent and that said Leters Patent
is hereby corrected as shown below:

On the title page, itemn (78) Inventors: “Toshinor Sueyoshi, Kumameolo (JP); Masahiro lida, Fulisawa (JFY”
should be deleted and replaced with --Masahiro lida, Fujlisawa (UF)--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):
Joshua R. Slavilt (Reg. No. 48,818

535 Hamilton Road

Merion Siation, PA 18068

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obiain or retain a benefil by the public which is to file
(and by the USPFTQO to procass) an application. Confidentiality is govemad by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submiling the completad appilication form to the USPTQ. Time will vary depending upan the individual casa. Any
comments on the amount of ime you reguire to complete this form andfor suggsstions for reducing this burden, should be sent to the Chief Information Oficer,
U.8. Patent and Trademark Office, U.8. Department of Commearce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131450,

if you need assistance in compieting the foirn, call 1-800-PT(0-8188 and safect nplion 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
VLS. Patent No.; 6,812,737
Appleation No. 10183590
Femie Date: Wovember 4, 2004

Privenmtors: Toshiner: Suevoshi and Masahire lida

STATEMENT SUBMITTEB WITH CERTIFICATE QFCORRECTION

I, Toshinori Suevoshi, hereby state as follows

P

i H

vas erroneousty listed as a co-nventor for the sbove-referencead patent,

2. agree that inventorship should be changed o delete mv nae as a co-invenior so

hat Masahiiro Dda ts listed as the sole fnventor,

™, 3 . i Py d
.i..*at(‘)(}: R AR A ST

Tost
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PO Box 1480

UNITED STATES et e 2B 1480
PATENT AND TRADEMARK OFFICE AN Yt topto G0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
10/183,590 04/22/2021 03:15:26 PM ET Y16YLO39

Title of Invention

PROGRAMMABLE LOGIC CIRCUIT DEVICE HAVING LOOK UP TABLE ENABLING TO REDUCE
IMPLEMENTATION AREA

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 6812737
under 35 USC 111(a)

CONFIRMATION # 9469 FILED BY Joshua Slavitt
PATENT CENTER # 60181328 FILING DATE  06/28/2002
CUSTOMER # 87046 FIRST NAMED  Toshinori Sueyoshi
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 4
DOCUMENTY PAGES DESCRIPTION SIZE (KB}
nventorCorrectionPetiition. pdf 2 Request for Certificate of 89 KB
Correction
shdd pdl 1 Hequest for Certificate of 120 KB
Correction
StatementstorCorrectionofiny 2 Oath or Declaration filed 1363 KB
antorship.pat
Transmitiaileller pat 2 Miscellaneous Incoming Letlter 105 KB

Digest



GOCUMENY

ventorCorrectionPetition.pdl

sba4.pdf

Page 2 of 2
MESTAGE DIGEST{GHA-S1)
GSD? S15AEDZES1AROBTTDOO50ATER46TBFACTIS7REFE46052

S7ADDATRT2E28DEREDIBCO18076CAEBRE34RIAZEADEALSFRY
@E 550A8DE2DRCDAEF0TINETE4ATIARF

BYF4SCFTR4DAFT120857 %"ASESEE13{38{,‘3iECA%AA?&MFS?.@S@%S.BA&%F&
4DBEUSAGENREETUSBATICFDEBRIEEBEBFOARBUMAERCA4TC
AT244C3RDTIBOITRI0ATSICR07ERZEMIC

48CC254CCADREOIOETFBTESB4305400EBTRAG16202ADL018N
OFDYBOTF3DEE42E7CICOBALARBE4310CSBERSCTR2DEO0G2DF
20ER2TITIFCA3BDCOSAQASDCECEDF

StatemenisforCorractionetinven

torshig.padt

SOTEACZESI O 504237 ERTVFICRI 21521 21005836D48040F 2564
5E481145E7EFRIZ2DFERDECEZ2EBOZBADIDECTEALTTICBEDF
18FB1DDBEBAFG4ARDETGSD4CRERTSEE

Transmitiall elter pdt

This Ackn c:wiwqe:*mr*i Rt
by the applicant, and including pags coun
described in Mf’r_.}-’ SIS

y ragaint on the notad date t‘, e USPTCO of the indicatad documents, char
. whare appiicable. I serves as evidencs of raceipt similar to a Post Card, as

New Applications Under 358 LG 11

I a new application is being Hled and the application includas the
and MPER 508}, & Filing Receipt (37 CFR 1.54) will be iss
Recept will & s‘sb ish the Hiling date of the application

Y -

nacessary components for Bing date {see 37 OFR 1.E3{b)-{d)
ied in dus courss and the date shown on this Acknowledgement

National Stage of an international Application under 33 U.S.C. 371

& himely submission o enter the national slage of an intemational application is s_smps ant with the conditions of 35 U.8.C.
371 and other ap pzmb. requiraments a Form POT/DO/EG/ANS indicating acceptancs of the application as a national stage
subrnission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

New international Applicadion Filed with the USPTO as a Recsiving Office

# a new international appiication is being Med and the infernational applization includes the necessary componeants for an
nternational filing date {(ses PCT Article 11 and MFER 18103, a Notification of the Infernational Application Numbsr and of the
internationat Filing {u.‘, {Form POT/ROMOE) will be issuad in due course, subject to prascriptions concarning national security,
and the dals shown on this Acknowledgement Hecsipt will eslablish the international filing date of the application.

7y




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent of: Sueyoshi, et al.
Patent No.: 6,812,737
Application No.: 10/183,590
Issued: November 2, 2004
For: PROGRAMMABLE LOGIC CIRCUIT
DEVICE HAVING LOOK UP TABLE

ENABLING TO REDUCE
IMPLEMENTATION AREA

L L L L L LT L L Ly L L L

PETITION TO CORRECT INVENTORSHIP (37 C.F.R. §1.324(a))

Commissioner for Patents
Office of Data Management Attention: Certificates of Correction Branch

P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:

Pursuant to 37 C.F.R. §1.324(a), the named co-inventors and the current assignee

respectfully request that U.S. Patent No. 6,812,737 be corrected as follows:

On the title page, item (75) Inventors: “Toshinori Sueyoshi, Kumamoto (JP); Masahiro lida,

Fujisawa (JP)” should be deleted and replaced with --Masahiro lida, Kumamoto (JP)--.

REMARKS
This Request to Correct Inventorship is filed in order to correct the inventorship of the
U.S. Patent No. 6,812,737 pursuant to the provisions of 37 C.F R. § 1.324(a) and MPEP §

1481.02.



U.S. Patent No. 6,812,737 erroneously sets forth inventorship. The correct inventorship
of this patent should be Masahiro lida as the sole inventor. Accordingly, Toshinori Sueyoshi
should be deleted as an inventor.

As indicated in the accompanying statements, both listed co-inventors agree to the
foregoing change.

Further, Masahiro lida is presently the sole assignee of the patent, as evidenced by the
assignments recorded with the U.S. Patent and Trademark Office at Reel 13050, Frames 486-
487, and at Reel 33904, Frames 739-740, and his statement constitutes consent of the assignee to
the change in inventorship.

The processing fee set forth in 37 C.F.R. § 1.20(b) is submitted herewith.

Accordingly, issuance of a Certificate of Correction in U.S. Letters Patent No. 6,812,737

to reflect the correct inventorship is respectfully requested.

Respectfully submitted,
Slavitt IP Law, LLC
Date: April 22, 2021 /Joshua R. Slavitt/

Joshua R. Slavitt
Reg. No. 40816

Slavitt IP Law, LLC

535 Hamilton Road
Merion Station, PA 19066
Telephone: (215) 880-2569



INTELLECTUAL PROPERTY LAW

Joshua R. Slavitt S LA\/'TT |P LAW

535 HAMILTON ROAD
MERION STATION, PA 19066
(215) 880-2569
WWW.SLAVITTIPLAW.COM
April 22, 2021

Commissioner for Patents

Office of Data Management Attention: Certificates of Correction Branch

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Pursuant to 37 C.F.R. §1.324(a), the named co-inventors and the current assignee

respectfully request that U.S. Patent No. 6,812,737 be corrected as follows:

On the title page, item (75) Inventors: “Toshinori Sueyoshi, Kumamoto (JP); Masahiro lida,

Fujisawa (JP)” should be deleted and replaced with --Masahiro lida, Kumamoto (JP)--.

U.S. Patent No. 6,812,737 erroneously sets forth inventorship. The correct inventorship
of this patent should be Masahiro lida as the sole inventor. Accordingly, Toshinori Sueyoshi
should be deleted as an inventor. As indicated in the accompanying statements, both listed co-
inventors agree to the foregoing change. Further, Masahiro lida is presently the sole assignee of

the patent, as evidenced by the assignments recorded with the U.S. Patent and Trademark Office



at Reel 13050, Frames 486-487, and at Reel 33904, Frames 739-740, and his statement
constitutes consent of the assignee to the change in inventorship.

The processing fee set forth in 37 C.F.R. § 1.20(b) is submitted herewith.

Accordingly, issuance of a Certificate of Correction in U.S. Letters Patent No. 6,812,737

to reflect the correct inventorship is respectfully requested.

Respectfully submitted,
Slavitt IP Law, LLC
Date: April 22, 2021 /Joshua R. Slavitt/

Joshua R. Slavitt
Reg. No. 40816




UNITED STATES DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

Patent No.: 6812737

Issue Date:  11/02/2004
Appl. No.:  10/183,590
Filed: 06/28/2002

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 22 April 2022.

The request for issuance of Certificate of Correction for the above-identified correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)
Approved O Approved in Part O Denied

Comments:

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

(J This is a decision on the petition filed to correct inventorship under 37 CFR 1.324.

(J This is a decision on the request under 37 CFR 1.48, petition filed . In view of the fact
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to
correct inventorship under 37 CFR 1.324.

The petition is hereby: OJ Granted () Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate
naming only the actual inventor or inventors.

/ALEXANDER H TANINGCO/
Supervisory Patent Examiner, Art Unit 2844
Technology Center 2800

Phone: (571)272-8048

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 16,812,737 B2 Page 1 of 1
APPLICATION NO. : 10/183590

DATED : November 2, 2004

INVENTOR(S) : Masahiro Iida

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page
Item (12) delete “Sueyoshi, et al.” and insert --Masahiro lida--.

Item (75) Inventors: “Toshinori Sueyoshi, Kumamoto (JP); Masahiro lida, Fujisawa (JP)”
should be deleted and replaced with --Masahiro lida, Fujisawa (JP)--.

Signed and Sealed this
Fourteenth Day of June, 2022

Kodnorine 12! ‘é’f Vida

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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