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BOOSTER CIRCUIT

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a booster circuit employing a switching element

having a triple-well structure.

2. Description of the Related Art

In recent years, flash memories, which are a type of non-volatile semiconductor
memory devices, require data read and data write using a single power supply voltage or
low power supply voltages, for which, therefore, a booster circuit for supplying a positive
or negative boosted voltage is required on a chip when each operation is performed. Also,
during CMOS processes, a power supply voltage generated by the booster circuit is used to
improve characteristics of an analog circuit.

Conventionally, there is a known booster circuit employing a triple-well structure
switching element (US Patent Nos. 6100557, 6121821, and 7102422).

FIG. 25 shows an exemplary conventional booster circuit. In FIG. 25, 901
indicates a booster circuit which receives two-phase clock signals CLK1 and CLK2 and
generates an output terminal voltage (boosted»voltage) Vpump by a boosting operation.
902, 903, and 904 are boosting cells which constitute an exemplary three-stage
configuration, where CLK1 is input to the odd-numbered-stage cells and CLK2 is input to
the even-numbered-stage cell. 905 indicates a backflow preventing circuit which
prevents backflow of the boosted voltage Vpump. 906 indicates a charge transfer
transistor which functions as a switching element. 907 indicates a P well (PW) of the
charge transfer transistor 906. 908 indicates a deep N well (NT) including the P well 907.
909 indicates a parasitic diode between the P well 907 and the N well 908. 910 indicates

boosting capacitors which boost output terminals of the boosting cells 902, 903, and 904.
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911, 912, 913, and 914 indicate /O terminals of the boosting cells.  As shown in FIG. 25,
the P well 907 and the N well 908 of each charge transfer transistor 906 of the boosting
cells 902 to 904 is connected to the source of the charge transfer transistor 906 so that they
have the same potential.

FIG. 26 is a waveform diagram showing the two-phase clock signals CLK1 and
CLK?2 in the booster circuit 901 of FIG. 25. An operation of the booster circuit 901 of
FIG. 25 will be briefly described with reference to FIG. 26.

Initially, at time T1, CLK1 goes to “H” (power supply voltage Vdd) and CLK2
goes to “L” (ground voltage Vss), so that the potentials of the I/O terminals 912 and 914
are boosted. At the same time, changes are transferred from the I/O terminal 912 to the
1/0 terminal 913 and from the 1/O terminal 914 to the output terminal of the booster circuit
901, via the charge transfer transistors 906 of the boosting cell 903 and the backflow
preventing circuit 905, respectively, so that the output terminal voltages of the /O terminal
913 and the booster circuit 901 are increased. In this case, since the P well 907 of each of
the boosting cell 903 and the backflow preventing circuit 905 has the same potential as that
of the source terminal of the charge transfer transistor 906, the substrate biasing effect of
the charge transfer transistor 906 is suppressed, thereby making it possible to suppress a
decrease in charge transfer efficiency.

At time T2 when a charge transfer period Ttrans has been passed since time T1,
CLK2 goes to “H” and CLK1 goes to «]” so that the potential of the I/O terminal 913 is
boosted. At the same time, charges are transferred from the I/O terminal 913 to the 1/0
terminal 914 via the charge transfer transistor 906 of the boosting cell 904. In this case,
since the P well 907 of the boosting cell 904 has the same potential as that of the source
terminal of the charge transfer transistor 906, the substrate biasing effect of the charge
transfer transistor 906 is suppressed, thereby making it possible to suppress a decrease in
charge transfer efficiency.

At time T3, an operation similar to that at time T1 is performed.
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Thus, according to the booster circuit 901 of FIG. 25, the substrate biasing effect is
suppressed, thereby making it possible to suppress a decrease in charge transfer efficiency
during the boosting operation.

However, in the conventional booster circuit 901, the source and the N well 908 of
the charge transfer transistor 906 are connected to cach other, so that a parasitic
capacitance formed by the N well 908 is charged and discharged by voltage transition
widths of the clock signals CLK1 and CLK2 in response to voltage transitioné of the clock
signals CLK1 and CLK2.

Also, charges supplied by the clock signals CLK1 and CLK2 are used to charge
and discharge f.he N well 908, disadvantageously resulting in a decrease in boost efficiency.

Also, since the source and the N well 908 of the charge transfer transistor 906 are
connected to each other, it is necessary to separate the N wells 908 of the charge transfer

transistors 906 from each other, disadvantageously resulting in an increase in layout area.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a booster circuit in which the
current consumption and the layout area can be suppressed while the substrate biasing
effect of a switching element used in each boosting cell can be suppressed.

To achieve the object, a booster circuit according to the present invention is
provided in which the potential of an N well of each boosting cell is fixed to the input or
output potential of the boosting cell stage to reduce the amount of charges which are
charged and discharged between the N well and the substrate, thereby making it possible to
improve the boost efficiency.

Specifically, in a first aspect, a boosting circuit comprises boosting cells each
having a first-conductivity type first well region on a substrate, a second-conductiv_ity type
second well region in the first well region, and at least one switching element in the first

well region or the second well region, in which the at least one switching element switches
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ON/OFF a connection between a first terminal and a second terminal so as to transfer
charges from the first terminai to the second terminal, a first boosting cell row including N
stages (N 2 1) of the boosting cells, a second boosting cell row including M stages (M 2 1)
of the boosting cells, and at least one analog comparison circuit for outputting the higher or
Jower of an output potential of the boosting cell on the i-th stage (1 < i <N) of the first
boosting cell row and an output potential of the boosting cell on the i-th stage (1 <i<M) of
the second boosting cell row. The output potential of the at least one analog comparison
circuit is applied to the first well region of the at east one switching element included in
the boosting cell on the (i+1)-th stage, the boosting cell on the i-th stage, or at least one of
the boosting cells on less than i-th stages of the first and second boosting cell rows.

In a second aspect, a booster circuit comprises boosting cells each having a first-
conductivity type first well region on a substrate, a second-conductivity type second well
region in the first well region, and at least one switching element in either or both of the
first well region and the second well region, in which the at least one switching element
switches ON/OFF a connection between a first terminal and a second terminal so as to
transfer charges from the first terminal to the second terminal, a first boosting cell row
including N stages (N = 1) of the boosting cells, a second boosting cell row including M
stages (M 2 1) of the boosting cells, and at least one analog comparison circuit for
outputting the higher or lower of an input potential of the boosting cell on the i-th stage (1
< i <N) of the first boosting cell row and an input potential of the boosting cell on the i-th
stage (1 < i <M) of the second boosting cell row. The output potential of the at least one
analog comparison circuit is applied to the first well region of the at least one switching
element included in the boosting cell on the (i+1)-th stage, the boosting cell on the i-th
stage, or at least one of the boosting cells on less than i-th stages of the first and second
boosting cell rows.

In a third aspect, a booster circuit comprises boosting cells and -Backﬂow

preventing circuits each having a first-conductivity type first well region on a substrate, a
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second-conductivity type second well region n the first well region, and at least one
switching element in the first well region or the second well region, wherein the at least
one switching element switches ON/OFF a connection between a first terminal and a

second terminal so as to transfer charges from the first terminal to the second terminal, a

first boosting cell row including N stages (N = 1) of the boosting cells and the backflow

preventing circuit, a second boosting cell row including M stages (M 2 1) of the boosting
cells and the backflow preventing circuit, and at least one analog comparison circuit for
outputting the higher or lower of an output potential of the boosting cell on the i-th stage (1
< i <N) of the first boosting cell row and an output potential of the boosting cell on the i-th
stage (1 < i <M) of the second boosting cell row. The output potential of the at least one
analog comparison circuit is applied to the first well region of the at least one switching
element included in the backflow preventing circuit, the boosting cell on the (i+1)-th stage,
the boosting cell on the i-th stage, or at least one of the boosting cells on less than i-th
stages of the first and second boosting cell rows.

In a fourth aspect, a booster circuit comprises boosting cells and backflow
preventing circuits each having a first-conductivity type first well region on a substrate, a
second-conductivity type second well region in the first well region, and at least one
switching element in either or both of the first well region and the second well region, in
which the at least one switching element switches ON/OFF a connection between a first
terminal and a second terminal so as to transfer charges from the first terminai to the
second terminal, a first boosting cell row including N stages (N = 1) of the boosting cells
and the backflow preventing circuit, a second boosting cell row including M stages M=1)
of the boosting cells and the backflow preventing circuit, and at least one analog
comparison circuit for outputting the higher or lower of an intermediate potential of the
backflow preventing circuit of the first boosting cell row and an intermediate potential of
the backflow preventing circuit of the second boosting cell row. The output potential of

the at least one analog comparison circuit is applied to the first well region of the at least
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one switching element included in fhe backflow preventing circuit of the first and second
boosting cell rows or at least one of the boosting cells of the first and second boosting cell
TOWS.

In a fifth aspect, a booster circuit comprises boosting cells and backflow
preventing circuits each having a first-conductivity type ﬁr.st well region on a substrate, 2
second-conductivity type second well region in the first well region, and at least one
switching element in either or both of the first well region and the second well region, in
which the at least one switching element switches ON/OFF a connection between a first
terminal and a second terminal so as to transfer charges from the first terminal to the
second terminal, a first boosting cell row including N stages (N = 1) of the boosting cells
and the backflow preventing circuit, a second boosting cell row including M stages M=z21)
of the boosting cells and the backflow preventing circuit, and at least one analog
comparison circuit for comparing input potentials of the boosting cells on the i-th stages (1
< i <N) of the first and second boosting cell rows or the backflow preventing circuits and
outputting the higher or lower of the input potentials. The output potential of the at least
one analog comparison circuit is applied to the first well region of the at least one
switching element included in the backflow preventing circuit, the boosting cell on the
(i+1)-th stage, the boosting cell on the i-th stage, or at least one of the boosting cells on
less than i-th stages of the first and second boosting cell rows.

1In a sixth aspect, in the booster circuit of any one of the first to fifth aspects, the
second well region and the first terminal are connected to each other so that the second
well region and the first terminal have the same potential.

In a seventh aspect, in the booster circuit of any one of the first to fifth aspects, the
second well region and the first well region are connected to each other so that the second
well region and the first well region have the same potential.

In an eighth aspect, in the booster circuit of any one of the first to fifth aspects, the

at least one analog comparison circuit has a first-conductivity type first well region on the
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substrate, a second-conductivity type second well region in the first well region, and at
least one switching element in the first well region or the second well region, and the at
least one analog comparison circuit is provided one for each boosting cell stage.

In a ninth aspect, in the booster circuit of any one of the first to fifth aspects, the at
least one analog comparison circuit has a first-conductivity type first well region on the
substrate, a second-conductivity type second well region in the first well region, and at
Jeast one switching element in the first well region or the second well region, and the at
least one analog comparison circuit is provided one every arbitrary number of boosting cell
stages.

In a tenth aspect, in the booster circuit of any one of the first to fifth aspects, a
diode element is provided between the first terminal and the first well region of the
boosting cell.

In an eleventh aspect, in the booster circuit of any one of the first to fifth aspects,
the at least one switching elements having the same potential of the first well region of the
first and second boosting cell rows share a common first well region.

In a twelfth aspect, in the booster circuit of any one of the first to fifth aspects, the
at least one switching elements having the same potential of the first well region of the first
and second boosting cell rows and the at least analog comparison circuit share a common
first well region.

In a thirteenth aspect, in.the booster circuit of any one of the first to fifth aspects,
the at least one switching circuit of the boosting cell on the i-th stage of the first boosting

cell row and a first element of the at least analog comparison circuit share a common first

‘well region, and the at least one switching circuit of the boosting cell on the i-th stage of

the second boosting cell row and a second element of the at least analog comparison circuit

share a common first well region.

According to the.first aspect, the amount of charges which are charged and

discharged in the first-conductivity type first well region can be caused to be smaller than
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the voltage swing of a clock signal, so that the apparent parasitic capacitance between the
first well region and the substrate can be reduced. Thereby, it is possible to suppress
current consumption during a boosting operation. Also, since the apparent parasitic
capacitance between the first well region and the substrate can be reduced, boost efficiency
can be improved. Also, by controlling the potential.s of the first well regions of a plurality
of boosting cells using a single analog comparison circuit, it is possible to suppress an
increase in layout area due to the analog comparison circuit.

According to the second aspect, a well control can be performed using the input

potential of a boosting cell on the first stage, so that a load capacitance connected to a

‘boosting capacitor on each stage can be caused to be uniform. Thereby, a more stable

boosting operation can be achieved.

According to the third aspect, the potential of the first well region of the backflow
pfeventing circuit can be controlled, thereby making it possible to suppress a decrease in
charge transfer efficiency of the backflow preventing circuit.

According to the fourth aspect, a well control can be performed using an
intermediate potential of the backflow preventing circuit, so 'tt.xat a load capacitance
connected to a boosting capacitor on each stage can be caused to be uniform. Thereby, a
more stable boosting operation can be achieved.

According to the fifth aspect, a well control can be performed using the input
potential of a boosting cell on the first stage, so that a load capacitance connected to a
boosting capacitor on each stage can be caused to be uniform. Thereby, a more stable
boosting operation can be achieved.

According to the sixth aspect, the input terminal and the second well region of a
charge transfer transistor (switching element) in the boosting cell can be connected to each
other, so that the current drive performance of a switching element can be suppressed from
being decreased due to the substrate biasing effect.

According to the seventh aspect, the first well region and the second well region
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are caused to have the same potential, so that a single well region can be shared by an N-
channel transistor and a P-channel transistor, resulting in a decrease in layout area.

According to the eighth aspect, an analog comparison circuit is proVided for each
of all stages, so that the boosting cells can be caused to be of uniform parasitic capacitance,
thereby making it possible to improve easiness of design.

According to the ninth aspect, an analog comparison circuit is provided every .
arbitrary number of stages, so that an increase in circuit area can be suppressed while
securing the margins of the breakdown voltages of the second well region and the first well
region.

According to the tenth aspect, by supplying the input potential of a boosting cell to
the ‘ﬁrs‘t well region via a diode element, the potential increase of the first well region is
caused to follow each boosting cell potential during start up of a booster circuit, thereby
making it possible. to prevent the occurrence of latch-up.

According to the eleventh and twelfth aspects, a common first well region is used,
thereby making it possible to reduce the layout area.

According to the thirteenth aspect, noise interference between the first boosting
cell row and the second boosting cell row which is pumped with clocks having different
phases can be reduced while reducing the amount of charges which are charged and

discharged of the first well region.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram showing an exemplary conﬁguratibn of a booster circuit
according to the pfesent invention.

FIG. 2 is a circuit diagram showing another exemplary configuration of a booster
circuit according to the present invention.

FIG. 3 is a circuit diagram showing still another exemplary configuration of the

booster circuit of the present invention.
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FIG. 4 is a circuit diagram showing still anotﬁer exemplary configuration of the
booster circuit of the present invention.

FIG. 5 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 6 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 7 is a circuit diagram showing still another exémplary configuration of the
booster circuit of the present invention.

FIG. 8 is a circuit diagram showing still another exemp_lary configuration of the
booster circuit of the present invention.

FIG. 9 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 10 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 11 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 12 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention. |

FIG. 13 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 14 is a circuit diagram showing still another exemplary configuration of the
booster circuit of the present invention.

FIG. 15 is a plan view showing an exemplary layout configuration of the booster
circuit of the present invention.

FIG. 16 is a plan view showing another exemplary layout configuration of the
booster circuit of the present invel‘ltion.

FIG. 17 is a plan view showing still another exemplary layout configuration of the

10
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booster circuit of the present invention.

FIG. 18 is a plan view showing still another exemplary layout configuration of the
booster circuit of the present invention.

FIG. 19 is a plan view showing still another éxemplary layout configuration of the
booster circuit of the present invention.

FIG. 20 is a plan view showing still another exemplary layout configuration of the
booster circuit of the present invention.

FIG. 21 is a plan view showing still another exemplary layout configuration of the
booster circuit of the present invention.

FIG. 22 is a plan view showing still another exemplary layout configuration of the
booster circuit of the present invention.

FIG. 23 is a plan view showing still another exemplary layout- conﬁgurétion of the
booster circuit of the present invention.

FIG. 24 is a plan view showing still another exemplary layout configuration of the
booster circuit of the present invention. |

FIG. 25 is a circuit diagram showing a conventional booster circuit.

FIG. 26 is a waveform diagram showing a two-phase clock signal in the booster

circuit of FIG. 25. .

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Heréinafter, a booster circuit according to the present invention will be described, '
by way of examples, with reference to the accompanying drawings.

FIG. 1 shows an exemplary configuration of the booster circuit of the present
invention. In FIG. 1, 101 indicates a two-parallel booster circuit which receives two-
phase clock signals CLK1 and CLK2 and generates an output terminal voltage (boosted
voltage) Vpump by a boosting operation. 102, 103, 104, 105, 106, and 107 indicate

boosting cells which are arranged in a first line and a second line, where CLK1 is input to

11

SK hynix Ex. 1002, Page 14 of 191



10

15

20

25

the odd-numbered stages on the first line and the even-numbered stages on the second line,
and CLK2 is input to tﬁe even-numbered stages on the first line and the odd-numbered .
stages on the second line. 108 and 109 indicate backflow preventing circuits which
prevent backflow of the boosted voltage Vpump. 110, 111, 112, 113, 114, 115, and 116
indicate /O terminals of the boosting cells 102 to 107. 117, 118, and 119 indicate :
exemplary low-voltage output analog comparison circuits which output the lower of the
voltages of the I/O terminals of the boosting cells on the same stage of the first line and the
second line. 120 and 121 indicate Nch (N-channel) transistors included in the low-
voltage output analog comparison circuits 117, 118, and 119. 122, 123, and 124 indicate
output terminals of the low-voltage output analog comparison circuits 117 to 119
connected to N wells of the corresponding boosting cells. 125 indicates a high-voltage
output analog comparison circuit which outputs the higher of the voltages of the 1/O
terminal 113 of the third-stage boosting cell 104 on the first line and the I/O terminal 116
of the third-stage boosting cell 107 on the second line. 126 and 127 indicate Pch (P-
channel) transistors included in the high-voltage output analog comparison circuit 125.
128 indicates an output terminal of the high-voltage output analog comparison circuit
connectgd to N wells of the backflow preventing circuits 108 and 109. Note that the same
elements as those of the above-described conventional example are indicated by the same
reference numerals.  Also, the number of boosting cells connected in series in the booster-
circuit 101 showﬁ in FIG. 1 is only for illustrati{fe purposes.

The two-phase clock signals CLK1 and CLK2 of the booster circuit 101 of FIG. 1
have waveforms similar to those of FIG. 26. An operation of the booster circuit 101 of
FIG. 1 will be described with reference to FIG. 26.

At time T1, CLK1 goes from “L” to “H” and CLK2 goes from “H” to “L”, so that
the potentials of the 1/O términals 111, 113, and 115 of the boosting cells 102, 104, and
106 are boosted, and the boosted charges are transferred via the charge transfer transistors

906 of the boosting cell 103, the backflow preventing circuit 108, and the boosting cell 107

12
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to the /O terminal 112, the output terminal of the booster circuit 101, and the I/O terminal
116, respectively. In this case, in the low-voltage output analog comparison circuit 117,
the Nch transistor 120 is switched OFF and the Nch transistor 121 is switched ON due to a
relationship in potential between the boosted O terminal 111 and the non-boosted 1/O
terminal 114, so that-the potential of the I/O terminal 114 is output from the output
terminal 122 of the low-voltage output analog comparison circuit 117 and is supplied to the
N wells of the boosting cell 102 and the boosting cell 105. Similarly, the potentiai of the
/O terminal 112 is output from the output terminal 123 of the low-voltage output analog
comparison circuit 118 and is supplied to the N wells of the boosting cell 103 and the
boosting cell 106. The potential of the /O terminal 116 is output from the output
terminal 124 of fhe low-voltage output analog comparison circuit 119 and is supplied to the
N wells of the boosting cells 104 and the boosting cell 107. Also, in the high-voltage
output analog comparison circuit 125, the Pch transistor 126 is switched ON and the Pch
transistor 127 is switched OFF due to a relationship in potential between the boosted /0
terminal 113 and the non-boosted 1/O terminal 116, so that the potential of the /O terminal
113 is output from the output terminal 128 of the high-voltage output anaiog comparison
circuit 125 and is supplied to the N wells of the backflow preventing circuit 108 and the
backflow preventing circuit 109.

At time T2, if CLK1 goes from “H” to “L” and CLKZ goes from “L” to “H”, the
potentials of the /O terminals 112, 114, and 116 of the boosting cells 103, 105, and 107
are boosted, and boosted charges are transferred via the charge transfer transistors 906 of
the boosting cells 104 and 106 and the backflow preventing circuit 109 to the output
terminals of the I/O terminals 113 and 115 and the booster circuit 101, respectively. In
this case, in the low-voltage output analog comparison circuit 117, the Nch transistor 120
is switched ON and the Nch transistor 121 is switched OFF due to a relationship in

potential between the boosted /O terminal 114 and the non-boosted I/O terminal 111, so

that the potenﬁal of the 1/O terminal 111 is output from the output terminal 122 of the low-
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vdltage output analog comparison circuit 117 and is supplied to the N wells of the boosting
cell 102 and the boosting cell 105. Similarly, the potential of the I/0 terminal 115 is
output from the output terminal 123 of the low-voltage output analog comparison circuit
118 and is supplied to the N wells of the boosting cell 103 and the boosting cell 106. The
potential of the I/O terminal 113 is output from the output terminal 124 of the low-voltage
output analog comparison circuit 119 and is supplied to the N wells of the boosting cell
104 and the boosting cell 107.  Also, in the high-voltage output analog comparison circuit
125, the Pch transistor 126 is switched OFF and the Pch transistor 127 is switched ON due
to a relationship in potential between the boosted I/0 terminal 116 and the non-boosted /O
terminal 113, so that thé potential of the I/O terminal 116 is output from the output
terminal 128 of the high-voltage output analog comparison circuit 125 and is supplied to
the N wells of the backflow preventing circuit 108 and the backflow preventing circuit 109.

Thus, according to the booster circuit 101 of FIG. 1, the potentials of the N wells
of the boosting cells 102 to 107 and the backflow preventing circuits 108 and 109 can be
fixed to the input potentials or the output potentials of the respective boosting cell stage, so
that the amount of charges which are charged and discharged between the N well and the
substrate can be reduced, i.e., current consumption can be reduced. Also, by reducing the
amount of charges which are charged and discharged between the N well and the substraie, -
the amount of charges transferred to the next stage can be increased, so that an
improvement in boost efficiency can be expected.

Note that, as shown in FIGS. 2 and 3, the low-voltage output analog comparison
circuits 117 to 119 and the high-voltage output analog comparison circuit 125 can be
provided every arbitrary number of stages of boosting cells, taking into consideration the
margin of the breakdown voltage between the P well and thé N well and the circuit area, so
t'hat an effect similar to that of the above-described configuration can be obtained with a
reduced number of elements.

FIG. 4 shows another exemplary configuration of the booster circuit of the present

14
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invention. In FIG. 4, 701 indicates a two-parallel booster circuit which receives two-
phase clock signals CLK1 and CLK2, and generates a boosted voltage Vpump by a
boosting operation. 702, 703, 704, 705, 706, and 707 indicate the boosting cells 102 to
107 of FIG. 1, respectively, in each of which a transistor 710 diode-connected between the
I/O terminal of the boosting cell and the output terminal 128 of the high-voltage output
analog comparison circuit 125 is added. 708 and 709 indicate backflow preventing
circuits. Note that elements similar to those of FIG. 1 are indicated by the same reference
numerals. The number of boosting cells connected in series in the booster circuit 701 is
only for illustrative purposes.

The configuration of FIG. 4 is different from that of FIG. 1 in that the low- (or
high-) voltage output analog comparison circuits 117 to 119 and 125 areAreplavced with a
single common element, thereby reducing the number of elements. Thereby, during
startup of the booster circuit 701, when the potentials of the I/O terminals 111 to 116 of the
boosting cells 702 to 707 increase, the N well potential is supplied as a forward current of
the parasitic dilode 909 from the P well 907 of each of the boosting cells 702 to 707. To
suppress the forward current of the parasitic diode 909, the transistor 710 having a diode
function is provided, thereby making it possible to provide a stable boosting operation even
during startup of the booster circuit 701.

FIG. 5 shows still another exemplary configuration of the booster circuit of the
present invention. In FIG. 5, 621 indicates a two-parallel booster circuit which receives
two-phase clock signals CLK1 and CLK2, and generates a boosted voltage Vpumb by a
boosting operation. 858 and 859 indicate backflow preventing circuits in which two-
phase clock signals CLK1 and CLK2 are input and transistors 861 and 862 therein are
controlled to cause a charge transfer transistor 860 to be in a conductive or non-conductive
state. Thereby, a decrease in transfer efficiency occurring in the backflow preventing
circuits 108 and 109 of FIG. 1 is suppressed. Note that elements similar to those of FIG.

1 are indicated by the same reference numerals. The number of boosting cells connected

15
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in series in the booster circuit 621 is only for illustrative purposes.

The configuration of FIG. 5 is different from that of FIG. 5 in that the two-phase
clock signals CLK1 and CLK2 are iﬁput to control the gate potential of the charge transfer
transistor 860, and a low-voltage output analog comparison circuit 501 is used for the
backflow preventing circuits 858 and 859 for improving charge transfer efficiency and
boost efficiency.

According to FIG. 5, the low-voltage output analog comparison circuits 117, 118,
119, and 501 having a similar structure are provided on the respective stages in the booster
circuit 621, so that a difference between the loads of the boosting capacitors 910 of the
boosting cells 104 and 107 on the final stage of FIG. 1 and the loads of the boosting
cépacito_rs 910 of the other boosting cells 102, 103, 10S, and 106 can be suppressed,
thereby making it possible to cause the boosting capacitors 910 on the stages to be of
substantially uniform parasitic capacitance. Therefore, the boosting cells on the stages
are caused to be of uniform charge transfer amount, resulting in a stable boosting operation.

Note that a booster circuit 622 of FIG, 6 is an example in which high-voltage
output analog comparison circuits 511, 512, 513, and 125 are used for the boosting cells
102 to 107 and the backflow preventing circuits 108 and 109 of FIG. 1, and only the gates

of the transistors 126 and 127 of the high-voltage output analog comparison circuit 511

. which controls the N wells of the boosting cells 102 and 105 on the first stage are fixed to

VSS. Thereby, a stable boosting operation can be achieved as in FIG. §.

Thus, the booster circuits employing the two-phase clock signals CLK1 and
CLK2 have been described as exemplary booster circuit configurations.  Alternatively, as
shown in FIG. 7, a booster circuit 801 may employ four-phase clock signals CLK1, CLK2,
CLK3, and CLK4. Alternatively, as shown in FIGS. 8, 9, 10, and 11, booster circuit 851,
881, 601, and 611 may émploy two-phase clock signals CLK1 and CLK2, and Nch
transistors having triple wells in boosting cells, where the low-voltage output analog A

comparison circuits 117 to 119, and 501 or the high-voltage output analog comparison

16
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circuits 511 to 513 and 125 are used, thereby making it possible to a similar effect
irrespective of the configuration of the boosting cell. Also, as shown in FIG. 11, the P
and N wells of an Nch transistor 612 of each of boosting cells 602 to 607 can be commonly
connected, and further, the P and N wells of an Nch transistor 612 and the N well of the
Pch transistor 611 can be commonly connected, thereby making it possible to reduce the
layout area.

Note that, in FIG. 7, 802, 803, 804, 805, 806, and 807 indicate boosting cells, 808
and 809 indicate backflow preventing circuits, 810 indicates a charge transfer transistor
(Nch transistor), 811 and 813 indicates Nch transistors, and 812 indicates a boosting
capacitor. In FIG. 8, 852, 853, 854, 855, 856, and 857 indicate boosting cells, 858 and
859 indicate backflow preventing circuits, 860 indicates a charge transfer transistor (Nch
transistor), 861 and 863 indicate Nch transistors, and 862 indicates a Pch transistor. In
FIGS. 10 and 11, 602, 603, 604, 605, 606, and 607 indicate boosting cells, 608 and 609
indicate backflow preventing circuits, 610 and 612 indicate charge transfer transistors (Nch
transistors), 611 and 614 indicate charge transfer transistors (Pch transistors), and 613
indicates a connection node.

FIGS. 12, 13, and 14 show exemplary configurations including high-voltage (low-
voltage) output analog comparison circuits, where either or both high- and low-voltage
output analog comparison circuits can be used for all boosting cells and a backflow
preventing circuit. If a boosting operation can be operated irrespective of the number of
transistors (charge transfer transistors in the N wells of boosting cells, etc.) or the presence
or absence of a Pch transistor and even when the P well is not necessarily connected
directly to the source (e.g., the P well of the Nch transistor in a charge transfer transistor or
the like is connected to the N well, the potential of the P well is supplied by switching the
potentials of the drain and the source, etc.), a similar effect can be achieved.

The configuration of the low-voltage output analog comparison circuits 117 to 119

and 501 and the high-voltage output analog comparison circuits 511, 512, 513, and 125 in

17
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the figures is only for illustrative purposes, and any other configurations that provide
similar functions may be provided.

FIG. 15 is a plan view showing an exemplary layout configuration of booster
circuits according to the present invention, indicating the charge transfer transistors 906 of
the boosting cells 102 to 107 and the low-voltage output analog comparison circuits 117 to
119 of FIG. 1.

In FIG. 15, the output terminal 122 (or 123, 124) of the low-voltage output analog
comparison circuit 117 (or 118, 119) is connected to a single N well (NT) which js shared
by the charge transfer transistors 906 of the boosting cells 102 and 105 (or 103 and 106,
104 and 107).

According to FIG. 15, a single N well can be shared by the triple-well structure
switching elements 906 of the two or more boosting cells 102 and 105 controlled by the
output voltage of the low-voltage output analog comparison circuit 117, thereby making it
possible to reduce the layout area.

Note that the layout configuration of FIG. 15 is only for illustrative purposes.
Alternatively, as shown in FIGS. 16 and 17, the N well of the switching element 906 which
is controlled by the output voltage of the low-voltage output analog comparison circuit 118
can be separated or shared irrespective of the number of stages of boosting cells.

Further, as shown in FIGS. 18 and 19, a single N well can be shared by the low-
voltage output analog comparison circuits 117 to 119u and the switching elements 906 of
the boosting cells 102 to 107, respectively.

As shown in FIGS. 20 and 21, a single N well is shared by the transistors 120 of
the single low-voltage output analog comparison circuits 117, 118, 119, and 501, and the
boosting cells 102, 103, and 104 and the backflow preventing circuit 108, and another
single N well is shared by the transistors 121 of the low-voltage output analog comparison
circuits 117, 118, 119, and 501, and the boosting cells 105, 106, and 107 and the backflow

preventing circuit 109. Thereby, the influence of noise in the boosting capacitor can be

i8

SK hynix Ex. 1002, Page 21 of 191



10

15

20

reduced while decreasing the amount of charges which are charged and discharged of the
N well, thereby making it possible to achieve a stable boosting operation.

A similar layout can be applied to the high-voltage output analog comparison
circuits 511, 512, 513, and 125 as shown in FIGS. 22, 23, and 24. |

The above-described layout is only for illustrative purposes. A plurality of
transistors having the same potential can share a single N or P well irrespective of the
boosting cell row.

Further, in each of the above aspects, the output voltage generated by the analog
comparison circuit in the boosting cell on the i-th stage can be applied to the N well of any
of the boosting cells on the (i+1)-th stage, i-th stage, and stages anterior the i-th stage in the
booster circuit in the N-th row other than the booster circuits in the first and second rows.
This achieves not only reduction in area of the analog comparison circuit but also layout
sharing to thus reduce the layout area.

. As described above, in the booster circuit of the present invention, the substrate
biasing effect can be suppressed in the triple-well structure element included in each
boosting cell, so that the current consumption, the circuit area, and the layout area can be
reduced. Therefore, the booster circuit of the present invention is useful as a power
supply generating circuit or the like for improving analog circuit characteristics in a non-
volatile semiconductor memory device and a CMOS process.

Also, the booster circuit of the present invention is applicable to power supply
circuits for a volatile semiconductor memory device (DRAM, etc.), a liquid crystal device,

a mobile device, and the like.
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WHAT IS CLAIMED IS:

1. A booster circuit comprising:

boosting cells each having a first-conductivity type first well region on a substrate,
a second-conductivity type second well region in the first well region, and at least one
switching element in either or both of the first well region and the second well region,
wherein the at least one switching element switches ON/OFF a connection between a first
terminal and a second terminal so as to transfer charges from the first terminal to the
second terminal;

a first boosting cell row including N stages (N > 1) of the boosting cells;

a second boosting cell row including M stages (M = 1) of the boosting cells; and

at least one analog comparison circuit for outputﬁng the higher or lower of an
output potential of the boosting éell on the i-th stage (1 < i <N) of the first boosting cell
row énd an output potential of the boosting cell on the i-th stage (1 < i <M) of the second
boosting cell row,

* wherein the output potential of the at least analog comparison circuit is applied to

the first well region of the at least one switching element included in the boosting cell on
the (i-+1)-th stage, the boosting cell on the i-th stage, or at least one of the boosting cells on

less than i-th stages of the first and second boosting cell rows.

2. A booster circuit comprising:

boosting cells each having a first-conductivity type first well region on a subsfrate,
a second-conductivity type second well region in the first well region, and at least one
switching element in either or both of the first well region and the second well region,
wherein the at least one switching element switches ON/OFF a connection between a first

terminal and a second terminal so as to transfer charges from the first terminal to the

second terminal;

20
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a first boosting cell row including N stages (N > 1) of the boosting cells;

a second boosting cell row including M stages (M = 1) of the boosting cells; and

at least one analog comparison circuit for outputting the higher or lower of an
input potential of the boosting cell on the i-th stage (1 <1 <N) of the first boosting cell row
and an input potential of the boosting cell on the i-th stage (1 < i <M) of the second
boosting cell row,

whereinl the output potential of the at least analog comparison circuit is applied to
the first well region of the at least one switching element included in the boosting cell on
the (i+1)-th stage, the boosting cell on the i-th stage, or at least one of the boosting cells on

less than i-th stages of the first and second boosting cell rows.

3. A booster circuit comprising:

boosting cells and backflow preventing circuits each having a first-conductivity
type first well region on a substrate, a second-conductivity type second well region in the
first well region, and at least one swi;[ching element in either or both of the first well region
and the second well region, wherein the at least one switching element switches ON/OFF a
connection between a first terminal and a second terminal so as to ﬁansfer charges from
the first terminal to the second terminal;

a first boosting cell row including N stages (N 2 1) of the boosting cells and the
backflow preventing circuit; |

a second boosting cell row including M stages (M = 1) of the boosting cells and
the backflow preventing circuit; and

" at least one analog comparison circuit for outputting the higher or lower of an

output potential of the boosting cell on the i-th stage (1 < i <N) of the first boosting cell
row and an output potential of the boosting cell on the i-th stage (1 < i <M) of the second
boosting cell row,

wherein the output potential of the at least analog comparison circuit is applied to

21
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the first well region of the at least one switching element included in the backflow
preventing circuit, the boosting cell on the (i+1)-th stage, the boosting cell on the i-th stage,
or at least one of the boosting cells on less than i-th stages of the first and second boosting

cell rows.

4. A booster circuit comprising:

boosting cells and backflow preventing circuits each having a first-conductivity
type first well region on a substrate, a second-conductivity type second well region in the
first well region, and at least one switching element in either or both of the first well region
and the second well region, wherein the at least one switching element switches ON/OFF a
connection between a first terminal and a second terminal so as to trz_msfer charges from
the first terminal to the second terminal;

a first boosting cell row including N stages (N > 1) of the boosting cells and the
backflow preventing circuit;

a second boosting cell row including M stages (M = 1) of the boosting cells and
the backflow preventing circuit; and

an at least one analog comparison circuit for outputting the higher or lower of an
intermediate potential of the backflow preventing circuit of the first boosting cell row and
an intermediate potential of the backflow preventing circuit of the second boosting cell row,

wherein the output potential of the at least analog comparison circuit is applied to
the first well region of the at least one switching element included in the backflow
preventing circuit of the first and second boosting cell rows or at least one of the boosting

cells of the first and second boosting cell rows.

5. A booster circuit comprising:
boosting cells and backflow preventing circuits each having a first-conductivity

type first well region on a substrate, a second-conductivity type second well region in the

22
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first well region, and at least one switching element in either or both of the first well region
and the second well region, wherein the at least one switching element switches ON/OFF a
connection between a first terminal and a second terminal so as to transfer charges from
the first terminal to the second terminal;
5 a first boosting cell row including N stages (N 2 1) of the boosting cells and the
backflow preventing circuit;
a second boosting cell row including M stages (M > 1) of the boosting cells and
the backflow preventing circuit; and
at least one analog comparison circuit for comparing input potentials of the
10 boosting cells on the i-th stages (1 < i <N) of the first and second boosting cell rows or the
backflow preventing circuits and outputting the higher or lower of the input potentials,
wherein the output potential of the at least analog comparison circuit is applied to
the first well region of the at least one switching element included in the backflow
preventing circuit, the boosting cell on the (i+1)-th stage, the boosting cell on the i-th stage,
15  or at least one of the boosting cells on less than.i-th stages of the first and second boosting

cell rows.

6. The booster circuit of any one of claims 1 to 5, wherein
the second well region and the first terminal are connected to each other so that the

20 second well region and the first terminal have the same potential.

7. The booster circuit of any one of claims 1 to 5, wherein
the second well region and the first well region are connected to each other so that
the second well region and the first well region have the same potential.
25
8. The booster circuit of any one of claims 1 to 5, wherein

the at least analog comparison circuit has a first-conductivity type first well region

23
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on the substrate, a second-conductivity type second well region in the first well region, and
at least one switching element in the first well region or the second well region, and

the at least analog comparison circuit is provided one for each boosting cell stage.

5 9. The booster circuit of any one of claims 1 to 5, wherein
the at least analog comparison circuit has a ﬁrst-conductivvity type first well region
on the substrate, a second-conductivity type second well region in the first well region, and
at least one switching element in the first well region or the second well reéion, and at least
one analog comparison circuit is provided for the first and second boosting cell rows, and
10 the at least analog comparison circuit is provided one every arbitrary number of

boosting cell stages.

10. The booster circuit of any one of claims 1 to S, wherein
a diode element is provided between the first terminal and the first well region of

15  the boosting cell.

11. The booster circuit of any one of claims 1 to 5, wherein
the at least one switching elements having the same potential of the first well

region of the first and second boosting cell rows share.a common first well region.

20
12. The booster circuit of any one of claims 1 to 5, wherein
the at least one switching elements having the same potential of the first well
region of the first and second boosting cell rows and the at leaét one analog comparison
circuit share a common first well region. ‘
25

13. The booster circuit of any one of claims 1 to 5, wherein

the at least one switching circuit of the boosting cell on the i-th stage of the first

24
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~ boosting cell row and a first element of the at least one analog comparison circuit share a

common first well region, and
the at least one switching circuit of the boosting cell on the i-th stage of the second
boosting cell row and a second element of the at least one analog comparison circuit share

a common first well region.

14. A booster circuit comprising:

boosting cells each having a first-conductivity type first well region on a substrate,
a second-conductivity type second well region in the first well region, and at least one -
switching element in either or both of the first well region and the second well region,
wherein the at least one svwitching element switches ON/OFF a connectidn between a first
terminal and a second terminal so .as to transfer charges fror.n the first terminal to the
second terminal;

a first boosting cell row including N stages (N > 1) of the boosting cells; and

a second boosting cell row including M stages (M = 1) of the boosting célls;

wherein a potential of the first well region of the at least one switching element
included in the boosting cells in the first and second boosting cell rows is controlled
according to an output potential of the boosting cells of the first boosting cell row and an

output potential of the boosting cells of the second boosting cell row.

15. The booster circuit of any one of claims 1 to 5 and 14,
wherein an output potential of the analog comparison circuit is applied to the first
well region of the at least one switching element included in a boosting cell of a boosting

cell row different from the first and second boosting cell rows.

25
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ABSTRACT OF THE DISCLOSURE

A boosting circuit comprises a first boogting cell row and a second boosting cell
row. The boosting circuit further comprises an analog comparison circuit for comparing
the potential of boosting cells on the same stage, and selecting and outputting the lower or
higher of the potentials. The potential of an N well is controlled using the output
potential of the analog comparison circuit. Thereby, the amplitude of an N well potential

can be suppressed, and a single N well region can be shared.

26
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ME! Form -2.1, (Sep, 2007)

A Métsushita_ Ref*: P48465-01 - Application Serial No.

(* nust be filled) - .

Japan Firm Name: MAEDA PATENT OFFICE Japan Firm Ref: _MO07-P-543US1
US Firm Name: MWE . US Firm Ref:

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION
(a) M Original  (b) O Supplemental (c) [0 Substitute (d) OPCT (e) 0 Design

As a below named inventor, | hereby declare that: my residence, post office address and citizenship are as stated
below next to my name; and | believe that | am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is
sought on the invention entitied: '

Title of Invention:

BOOSTER CIRCUIT

which is described and claimed in (if the following box is not checked, the specification of which is attached hereto):
1. For use when submitting this_Declaration prior to U.S. applicati filing date

() W the attached specification, or

3. For use when submitling this Declaration afier U.S._application filing date

NS ‘| Application No. : filed on:
(g) O the specification in the U.S. wgg” i : (s el
Application: : . :
- and with amendments (if applicable). - filed on . ] ,or
3. For PCT-US national enirv under 33 US.C. 371 (for use when filing this Declaration before and after the U.S. | entry date)
(h) O the specification in the PCT E fledon: | . ,
International Application: Application No. : (PCT filing date) _ !
(Check hrere anly for US national emry under 35 U.S.C. 371.) and With amendments (if applicable): filed on: .

! heréby state that | have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment(s) referred to above. ) .

| acknowledge my duty to disclose to the U.S. Patent and Trademark Office all information known to me to be material
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. :

| hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign

. application(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 of America, listed below, and have also identified below any foreign application for patent or
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is

claimed: .
me. ign Priority Information)
COUNTRY APPLICATION NO. - DATE OF FILING PRIORITY
L CLAIMED
JAPAN . 2007-007694 January 17, 2007 Yes
JAPAN 2007-307064 November 28, 2007 . Yes

o Additional foreign or international application numbers are listed on a supplemental priority sheet attached hereto.

-1- SK hynix Ex. 1002, Page 51 of 191



ME! Form -2.1, {Sep, 2007)

| hereby claim the benefit under Title 35, United States Code §119(e) of any United States Prqvisional application(s)

listed below.
(US Provisional Application lnformation)

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE

D Additional U.S. provisional application numbers are listed on a supplemental priority sheet attached hereto.

| hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of
any PCT international application designating the United States of America, listed below and, insofar as the subject matter of
each of the claims of 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 §112, | acknowledge the duty to disclose information material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior

application and the national or PCT international filing date of this application.
N (Dmmmlnlomnlkm)

APPLICATION NO. U.S. FILING DATE STATUS: PATENTED, PENDING, ABANDONED

o Additional U.S. or international application numbers are listed on a supplemental priority sheet attached hereto.

POWER OF ATTORNEY: As a named inventor, | hereby appoint the attorneys and agents associated with U.S. Patent and
Trademark Office Customer Number identified below to prosecute this application and to transact all business in the U.S. Patent
and Trademark Office connected therewith, and direct that all correspondence be addressed to that customer number.

1 hereby autharize the U.S. attorneys and agents associated with the customer number to accept and follow instructions
from Matsushita Electric Industrial Co., Ltd., and any affiliated or subsidiary company thereof, received via their corporate
representatives and/or their foreign patent attorneys.or agents, if any, as to any action to be taken in the U.S. Patent and
Trademark Office regarding this application without direct communication between the U.S. attorneys or agents and myseif.

Direct Correspondence to: '

CUSTOMER NUMBER 53080

| further declare that all statements made herein of my own knowiedge are true, and that.all statements 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 so made are punishable by fine or imprisonment, or both, under Section 1001 of Title -18 of the United
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon.

INVENTOR (s)

Full Name of Sole or First | FIRST NAME LAST NAME . SIGNATURE DATE OF SIGNATURE

Inventor . ‘1, P - ~
Seiji YAMAHIRA S 24 %/zfm%t/m- |, 7, 200%

Residence & Citizenship | CITY, STATE or COUNTRY M CITIZENSHIP
Kyoto, JAPAN ) ' ' JAPAN

Post office address ADDRESS cITy STATE OR COUNTRY ZIP CODE
c/o Matsushita Electric Industrial Co., Ltd.,
1006, Oaza Kadoma, Kadoma-shi, Osaka, Japan 571-8501

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE

Second Inventor

Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP

Post office address ADDRESS cITY STATE OR COUNTRY ZIP CODE
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Docket No.: 085393-0241 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Customer Number: 53080

Seiji YAMAHIRA Confirmation Number: Not Yet Assigned
Application No.: Divisional of U.S. '

Serial No. 12/015,882 . Group Art Unit: Not Yet Assigned

Filed: July 14,2010 Examiner: Not Yet Assigned

For: BOOSTER CIRCUIT

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Prior to examination of the above-referenced application, please amend the application as

follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims_begin on page 3 of this paper.

Amendments to the Drawings begin on page 7 of this paper.

Remarks/Arguments begin on page 8 of this paper.

An Appendix includes 2 (two) pages of Replacement Sheets of Figures 3 and 9 is attached

following page 8 of this paper.
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IN THE SPECIFICATION:

Please insert the following new paragraph after the Title and before the “BACKGROUND OF
THE INVENTION”
-- RELATED APPLICATIONS

This application is a Divisional of U.S. Patent Application No. 12/015,882, filed on
January 17, 2008, claiming priority of Japanese Patent Application Nos. 2007-007694, filed on
January 17, 2007, and 2007-307064, filed on November 28, 2007, the entire contents of each of

which are hereby incorporated by reference. --
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IN THE CLAIMS:

This listing of claims will replace all prior versions and listings of claims in the application

Listing of Claims:

Claims 1-15 (Cancelled)

16. (New) A booster circuit comprising:

a first boosting cell row including N stages (N = 1) of boosting cells;

a second boosting cell row including M stages (M > 1) of boosting cells; and

at least one analog comparison circuit for outputting a well bias potential generated by an
input potential of the boosting cell on the i-th stage (1 <1i <N) of the first boosting cell row and
an input potential of the boosting cell on the i-th stage (1 < i <M) of the second boosting cell
row, wherein:

each boosting cell includes a first-conductivity type first well region on a substrate, a
second-conductivity type second well region in the first well region, and at least one switching
element in either or both of the first well region and the second well region,

the at least one switching element is configured to transfer charges from a first terminal
to a second terminal, and

the well bias potential of the at least one analog comparison circuit is applied to the first
well region of the switching element included in the at least one boosting cell of the first and

second boosting cell rows.

17. (New) The booster circuit of claim 16, wherein:
the first boosting cell row includes at least one backflow preventing circuit;

the second boosting cell row includes at least one backflow preventing circuit; and

-3
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the well bias potential of the at least one analog comparison circuit is applied to a first
well region of a switching element included in the at least one backflow preventing circuit of the

first and second boosting cell rows.

18. (New) The booster circuit of claim 16, wherein the well bias potential is the
higher potential out of the input potential of the boosting cell on the i-th stage (1 < i <N) of the
first boosting cell row and the input potential of the boosting cell on the i-th stage (1 <1 <M) of

the second boosting cell row.

19. New) The booster circuit of claim 16, wherein the well bias potential is the
lower potential out of the input potential of the boostihg cell on the i-th stage (1 <1 <N) of the
first boosting cell row and the input potential of the boosting cell on the i-th stage (1 <1 <M) of

the second boosting cell row.

20. (New) The booster circuit of claim 16, wherein the second well region and the
first terminal are connected to each other so that the second well region and the first terminal

have the same potential.
21. (New) The booster circuit of claim 16, wherein the second well region and the

first well region are connected to each other so that the second well region and the first well

region have the same potential.
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22. (New) The booster circuit of claim 16, wherein:

the at least one analog comparison circuit has a first-conductivity type first well region on
the substrate, a second-conductivity type second well region in the first well region, and at least
one switching element in the first well region or the second well region, and

the at least one analog comparison circuit is provided for each boosting cell stage in the

first boosting cell row and the second boosting cell row.

23. (New) The booster circuit of claim 16, wherein:

the at least one analog comparison circuit has a first-conductivity type first well region on
the substrate, a second-conductivity type second well region in the first well region, and at least
one switching element in the first well region or the second well region, and

the at least one analog comparison circuit is provided for arbitrary number of boosting

cell stages in the first boosting cell row and the second boosting cell row.

24. (New) The booster circuit of claim 16, wherein a diode element is provided

between the first terminal and the first well region of the boosting cell.

25. (New) The booster circuit of claim 16, wherein:
the at least one switching element of the boosting cell on the i-th stage of the first
boosting cell row and a first element of the at least one analog comparison circuit share a

common first well region, and
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the at least one switching element of the boosting cell on the i-th stage of the second
boosting cell row and a second element of the at least one analog comparison circuit share a

common first well region.

26. (New) The booster circuit of claim 16, wherein an output potential of the analog
comparison circuit is applied to the first well region of the at least one switching element
included in a boosting cell of a boosting cell row different from the first and second boosting cell

TOWS.

27. (New) A booster circuit comprising:

a first boosting cell row including N stages (N 2 1) of boosting cells; and

a second boosting cell row including M stages (M 2 1) of the boosting cells, wherein:

each boosting cell includes a first-conductivity type first well region on a substrate, a
second-conductivity type second well region in the first well region, and at least one switching
element in either or both of the first well region and the second well region,

the at least one switching element switches ON/OFF a connection between a first
terminal and a second terminal so as to transfer charges from the first terminal to the second
terminal, and

a potential of the first well region of the at least one switching element included in the
boosting cells in the first and second boosting cell rows is controlled according to an input
potential of the boosting cells of the first boosting cell row and an input potential of the boosting

cells of the second boosting cell row.
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IN THE DRAWINGS:

Figures 3 and 9 have been amended as a response to Notice to File Corrected

Application Papers mailed on January 24, 2008 in the parent application No. 12/015,882.

Replacement Sheets of Figures 3 and 9 are attached.
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REMARKS

The specification in the above-referenced application has been amended to incorporate
the continuity information. Figures 3 and 9 have also been amended as a response to Notice to
File Corrected Application Papers mailed on January 24, 2008 in the parent application No.

12/015,882 .

Additionally, the amendment cancels claims 1-15, without prejudice. Claims 16-27 are

pending for examination in this Divisional application.

No new matter has been introduced. Entry of this amendment is respectfully requested.

Respectfully submitted,

600 13™ Street, N.W.
Washington, DC 20005-3096
Phone: 202.756.8000 MEF:In
Facsimile: 202.756.8087
Date: July 14,2010

Please refognize our Customer No. 53080
as\our ¢gorrespondence address.
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REQUEST FORM FOR DIVISIONAL
APPLICATION UNDER 37 CFR 1.53(b)

DOCKET NUMBER: 085393-0241

Prior Application:

Art Unit: 2816

Examiner: JEFFERY SHAWN ZWEIZIG
BOX New Applications
FEE

Mail Stop New Applications
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
This is a Request for filing a Divisional application under 37 CFR 1.53(b) of pending prior application

No. 12/015,882, filed on January 17, 2008, entitled BOOSTER CIRCUIT, by the following named inventor(s):

Seiji YAMAHIRA,

1. X I hereby state that the enclosed application contains no new matter.

2. Oath or Declaration
a. [l  Newly executed (original or copy)
b. X  Copy from a prior application (37 CFR 1.63(d))
i J Deletion of inventor(s)

Signed statement attached deleting inventor(s) named in the prior application, see 37
CFR 1.63(d)(2) and 1.33(b).

3. X Incorporation By Reference (useable if Box 2b is checked)
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied
under Box 2b, is considered as being part of the disclosure of the accompanying application and is hereby
incorporated by reference therein.

4. [X]  Preliminary Amendment is enclosed.

5. X An Information Disclosure Statement and PTO1449 Form are submitted herewith.

6. X Cancel claims 1-15.
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DOCKET NUMBER: 085393-0241

7. The filing fee is calculated on the basis of the claims existing in the prior application as amended at 4 and 6

above:
NO. OF EXTRA RATE AMOUNT
CLAIMS CLAIMS
Total Claims 12 -20 0 $52.00 $0.00
Independent Claims 2 -3 0 $220.00 $0.00
Multiple Dependent Claim(s) $0.00
Sheets of specification and drawing ($270.00 for each 50 sheets in excess of 100) $0.00
Basic Filing Fee $330.00
Patent Search Fee $540.00
Patent Examination Fee $220.00
Total of Above Calculations $1,090.00
Less ¥ for Small Entity $0.00
Assignment & Recording Fee $0.00
Total Fee $1,090.00

10. X

11. X

12. X

13. K

14. []

A Statement to establish small entity status under 37 CFR 1.9 and 37 CFR 1.27 was filed in prior
application and such status is still proper and desired.

PLEASE CHARGE DEPOSIT ACCOUNT 500417 in the amount of $1,090.00. Commissioner is
authorized to charge any fees which may be required or credit any overpayment to Deposit Account
No. 500417.

The Commissioner is hereby authorized to charge fees under 37 CFR 1.16 and 1.17 which may be
required, including any extension of time fees to maintain the pendency of the parent Application No.
Not Yet Assigned or credit any overpayment to Deposit Account No. 500417.

Priority of Application Nos. 2007-007694, filed on January 17, 2007, and 2007-307064, filed on
November 28, 2007, in Japan is claimed under 35 USC 119. The request to retrieve electronic priority
documents were filed in Application No. 12/015,882 on January 17, 2008.

The prior application is assigned of record to

PANASONIC CORPORATION
Osaka, Japan

The power of attorney in the prior application is to:
McDermott Will & Emery LLP

Also enclosed:
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DOCKET NUMBER: 085393-0241

15. A petition, fee and response has been filed to extend the term in the pending prior application until .

Address all future communications to: (May only be completed by applicant, or attorney or agent of record)

600 13™ Street, N.W.
Washington, DC 20005-3096
Phone: 202.756.8000 MEF:In
Facsimile: 202.756.8087

Date: July 14,2010

McDermott Will & Emery LLP
600 13th Street, N.W.

Washington, D.C. 20005-3096

Respectfully submitted,

ILL & EMERY LLP
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Docket No.: 085393-0241 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Customer Number: 53080

Seiji YAMAHIRA Confirmation Number: Not Yet Assigned
Application No.: Divisional of U.S. '

Serial No. 12/015,882 . Group Art Unit: Not Yet Assigned

Filed: July 14,2010 Examiner: Not Yet Assigned

For: BOOSTER CIRCUIT

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the
Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-
1449, 1t is respectfully requested that the documents be expressly considered during the prosecution
of this application, and that the documents be made of record therein and appear among the
"References Cited" on any patent to issue therefrom.

This Information Disclosure Statement is being filed within three months of the U.S. filing

date OR before the mailing date of a first Office Action on the merits. No certification or fee is

required.
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Divisional of U.S. Serial No. 12/015,882

The references were cited by or submitted to the U.S. Patent and Trademark Office in parent
application Serial no. 12/015,882, filed January 17, 2008, which is relied upon for an earlier filing
date under 35 USC 120. Thus, copies of these references are not attached. 37 CFR 1.98(d).

Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

Respectfully submitted,

ofT WILL & EMERY LLP

Michael Ef Fogarty
Registratfon No. 36,139

600 13™ Street, N.W. Pleas¢ recognize our Customer No. 53080
Washington, DC 20005-3096 as‘etir correspondence address.

Phone: 202.756.8000 MEF:1n

Facsimile: 202.756.8087

Date: July 14,2010
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SHEET 1 OF 1

ATTY. DOCKET NO. SERIAL NO. o
INFORMATION DISCLOSURE 085393-0241 Divisional of U.S.
STATEMENT BY APPLICANT Serial No. 12/015,882
APPLICANT
Seiji YAMAHIRA
(Substitute for form 1449/PTO) FILING DATE GROUP
July 14, 2010 Not Yet Assigned
U.S. PATENT DOCUMENTS
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where
INITIALS NO. Number-Kind Codez gt known MM-DD-YYYY Document Relevant Passages or Relevant
Figures Appear
Us 6,100,557 08-08-2000 HUNG et al.
us 6,121,821 09-19-2000 MIKI
us 6,878,981 B2 04-12-2005 ESHEL
us 6,888,400 B2 05-03-2005 LIN et al.
us 7,102,422 B1 09-05-2006 SAWADA et al.
us 6,734,717 B2 05-11-2004 MIN
us 6,952,129 B2 10-04-2005 LIN et al.
us 7,123,077 B2 10-17-2006 CHIU et al.
us 2007/0096796 A1 05-03-2007 FIRMANSYAH et al.
us 7,532,062 05-2009 Namekawa et al.
us 7,317,347 01-2008 Mesi et al.
us 6,501,325 12-2002 Meng, Anita
FOREIGN PATENT DOCUMENTS
EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation
INITIALS CITE Country Codes_Number 4-Kind MM-DD-YYYY Applicant of Cited Document Where Relevant
NO. Codes (if known) Figures Appear Yes No
OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the articie (when appropriate), title of the item (book, magazine,
INITIALS CITE | journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
NO. published.
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
include copy of this form with next communication to applicant.
1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

BOOSTER CIRCUIT

First Named Inventor/Applicant Name:

Seiji YAMAHIRA

Filer:

Michael E. Fogarty/Lydia Nguyen

Attorney Docket Number:

085393-0241

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:

Utility application filing 1011 1 330 330

Utility Search Fee 1111 1 540 540

Utility Examination Fee 1311 1 220 220
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1090
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Electronic Acknowledgement Receipt

EFSID: 8014702
Application Number: 12836122
International Application Number:
Confirmation Number: 1536

Title of Invention:

BOOSTER CIRCUIT

First Named Inventor/Applicant Name:

Seiji YAMAHIRA

Customer Number:

53080

Filer:

Michael E. Fogarty/Lydia Nguyen

Filer Authorized By:

Michael E. Fogarty

Attorney Docket Number:

085393-0241

Receipt Date: 14-JUL-2010
Filing Date:
Time Stamp: 15:28:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1090

RAM confirmation Number 1713

Deposit Account 500417

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
P04846503_TRN_085393-0241 82121
1 Transmittal of New Application T odf ’ no 3
p 980f3d2a3f6d23303chbb0b1ecc8db4e33d2|
09c89
Warnings:
Information:
1200261
P04846503_SPEC_085393-0241
2 yes 26
pdf
d4a2b8e0645b7879b40c9316160f46a28ad|
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1
Claims 20 25
Abstract 26 26
Warnings:
Information:
. o 544488
3 Drawings-only black and white line P04846503_DRW_085393-0241 no o1
drawings pdf
e3185e91ecd8d2d06624162b968c0088505
b4a50
Warnings:
Information:
P04846503_DEC_085393-0241 140965
4 Oath or Declaration filed T odf ’ no 2
p e3754127012fe8bc4d933609ab563668341
06343
Warnings:
Information:
P04846503_AMEND 268752
5 Preliminary Amendment P_085393-6241.pdf no 10
3fe19e896f79e420f909ba8d5d4f8bda2b4 3]
<901
Warnings:
Information:
. . 100417
6 Information Disclosure Statement (IDS) [ P04846503_|DS_085393-0241. no 3
Filed (SB/08) pdf
8dcb4c603d733fe61de690de706e2d2cdd7|
4c584
Warnings:

Information:

This is notan USPTO supplied IDS fillable form
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32860
7 Fee Worksheet (PTO-875) fee-info.pdf no 2
4e7¢91829d2b2842345daba5b028eal2345
b8bd6
Warnings:
Information:
Total Files Size (in bytes); 2369864

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.
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PTO/SB/06 (12-04)
date : 07/14/10 Approved for use through 7/31/2006. OMB 0651-0032
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.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for F PTO-875
ubstitute for Form PTO 12/836,122
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE (8) RATE (8) FEE ()
BASIC FEE -
(37 CFR 1.16(a), (b), or (c)) N/A NIA ’ NIA . N/A 330
SEARCH FEE )
(37 CFR 1.16(k), (i), or {m)) N/A N/A N/A N/A 540
EXAMINATION FEE .
(37 CFR 1.18(0), (p), or (q)} N/A NIA NIA NIA 220
TOTAL CLAIMS
(37 CER 1.16()) 12 inus20 = x$26 OR x$52
INDEPENDENT CLAIMS .
(37 CFR 1.16(h)) 2 minus 3 = x$110 x$220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 (8135 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35U.5.C. 41(a)(1)(G) and 37 CFR
MULT!PLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090

APPLICATION AS AMENDED - PART Il

. OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST ODI
REMAINING NUMBER PRESENT - ADDl  TIONAY
< AFTER PREVIOUSLY EXTRA RATE (8) E'Sé‘“;L RATE (3) FEE (3)
e AMENDMENT PAID FOR @
iu Toal . I - . = - OR =
Z | @7 cFR 1.16() Minus = X = M =
Z | Independent |, Minus |*= = = =
& | ercrr 1600 us = X = or | X =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL ’ TOTAL
ADD'T FEE ’ OR  ADDTFEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST ADDI
REMAINING NUMBER PRESENT - ADDI  TionAl
@ AFTER PREVIOUSLY EXTRA RATE (8) E'SEN’;L RATE (3) FEE(S)
e AMENDMENT PAID FOR @)
w
Total . OR
= . b = = =
6 @7 crr 116y Minus X X
< Findependent )
w . e = = =
s |37 cer 11600y Minus X or | X
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) NIA OR N/A
TOTAL TOTAL
ADDTFEE OR  ADDTFEE

»

If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter *20".

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3".
The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 1.14. 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-PT0-9199 and select option 2.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
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.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 12/836,122 07/14/2010 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ -
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
sheets of paper, the application size fee due
] pap: pp
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- 07/14/12010 | Arrer PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
E AMENDMENT PAID FOR
E Total 7 cFr ~ 12 Minus | = 20 =0 xs = OR | x ss2= 0
E '2;’2‘;2”1‘??6?}1)) x D Minus | =3 =0 X$ = OR | x $220= 0
<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/ROZENIA HARMON/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 1.14. 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-PT0O-9199 and select option 2.
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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.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
12/336,122 07/142010 2816 1090 085393-0241 12 2
CONFIRMATION NO. 1536
53080 FILING RECEIPT
MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW LT
000000042 /726409

WASHINGTON, DC 20005-3096
Date Mailed: 07/27/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections
Applicant(s)

Seiji Yamahira, Kyoto, JAPAN;
Assignment For Published Patent Application

PANASONIC CORPORATION, Osaka, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 53080

Domestic Priority data as claimed by applicant
This application is a DIV of 12/015,882 01/17/2008

Foreign Applications
JAPAN 2007-007694 01/17/2007
JAPAN 2007-307064 11/28/2007

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/23/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/836,122

Projected Publication Date: 11/04/2010
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

BOOSTER CIRCUIT
Preliminary Class

327

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3

SK hynix Ex. 1002, Page 78 of 191



H & E % & Jr

JAPAN PATENT OFFICE

BB OERHICEHREN TV IZ2EHREIFTEOMBEER CERIAT
WAHREIHEE -THhIHI ExdEHT 5,

This is to certify that the annexed is a true copy of the following application as filed
with this Office.

B O B3 H
Date of Application: 2007 1H17H

Application Number: 4#{@2 007—007694
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WIhpr— G XM A1 2P Eo A A v F o PETEIHA T, BHEEl 2Dl koA v F
VIZETFICLVE 1 ol F L 20N 2 ol E A - A7 U THIEEH 1 ol 12> SRl
B 2 Dty N 2 R T S B L MO AR 18 F R A 72 B EEE T B - T

NE: (N=1) oHECAEHE IV EHIEEEFRRAIERIE & SRS N2 1 oF 5]
&,

ME: (M= 1) oHIIECEH IV & HIECTRRG IR & 2 SRR E =5 2 o7 28
&,

B rRlECF 1 oRE o i BtH (1=1=N) ottt rot iEMm e, Bl
B2oHEEM DI BEH (1 =1=M) oRilidEHFE Vo JEN D> b, HHHlo
B MR HloEN 2 H 195 7o iRk e 2fF L.

Al 7 9 12 &7 HelRlolgg oo o 7EEA 2 UL 1 MOV 2 o HH B IVH o FlEd e Flh ik ol g%
Mt i+ 1B HoRIEHEF 2L 0T i BrHoRIEE F 2 T i By H & Y BB o BilE0 A+
rosbol 2P iz shzRlidl 2bltox A vy F o rEZFoRIEEE 1 o v
FIRICAIINT 5 =2 & 2R e 3 5 7T,

(G 4 ]

HAX EICH 1 EBWOF 1 o VEIBEZF L., FIECHE 1 07 TOVEIBWNICE 2 858
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DF 2O T NAIBER L. BILE 1 o T IUABH RIS 20 VA IBH DS b
WIhpr— A XIEmAIC 1 2P Eo AL v F o 7ETEIMA T, Bl 2Dl koA A v F
VIZFETICLVE 1 oL 20T oM E A - 47 L THIEEE 1 ok 1A 5HIEC
B2 O 1N R LT S BT vV MO TR 8 A i 2 72 BRI T H 5 T

NE: (N=1) oHECAEHE IV EHIEEEFRRAIERIE & SRS N2 1 oF 5]
.

ME: (M= 1) OHECAHF IV e HIEC TG IR & 2 SR E =8 2 o HF V5]
.

&« IELE 1 o A H VN o ribh ik g o h @ & . FIECH 2 OFE2 A o i
Bk R o fEA & D 5 B, SO RIOEEA XA oA 2 135 791 7 LTigE|
e E AL,

BilEl 7 7 1 Z HglolEg oo H 1A 2 BIELE 1 MO 2 o5 H 2 IUVH oo Blac ks ik ol g
SUTHECH 1 oFHE2 I KRORELS 2 oA EeVlicEENSHIEEAEE VDD Bo 1
SPl Rz o zREll 2Dl Eox A v F o ZEZTORIE 1 oz )VEBICHNT %
Z & BRI e T 5 BRI,

(B5KIH 5]

FHM EICH 1 EBEERNOFE 1 o VEIBEE L. FECHE 1 oo TOVEIRNICE 2 EAER
DE 2O T NP L. BIEE 10T IVSEBH CRIE 20 VABH DS b
WIFhP»r— A XMW AIC 1 2D oS v F o FEZT2IEA T, Bl 2Dl 1 v F
VIFETICEVF 1oL 20N OME A Y - A7 L THIECE 1 ol 15 5 HIEC
0 2 O 1N R R T S B IV MO TR, kB A i 2 7 BEEE T H 5 T

NE: (N= 1) oFECHHE YV EHlECEFRA LRI e PSRRI NZE 1 R EB V5]
.

ME: (M= 1) OFECAFE /L e HIECTERAE RS & S5 E 28 2 oH 5]
.

2 ¢ HIECH 1 AOFE 208 FE2 V0 i BH (1 =i =N) oRlECAEE B VET Xidamr
wbh ik R El oo AJdEA 2 iR L. FlEC A JE 0 5 B, Eyllo v 3Ky fllodE
R A i i Ya = B Al k. U (S| Pl = R N

RiIEC 7 F- 1 7 Leiglels oo S 1EA 2 RilECE 1 MOV 2 o5 2 IVH o RS ks ik =8
X% i+ 1 BHoORECH 'V X3 1 BRHoRIECA 2V X3 1 By H & Y R ORECHE T
D50 12D Eiclizx snzRlEd 1 2D o RAA v F U 72 TORECE 1 ooV
MEICHINT 5 2 & 2F e 3 5 J K.

anRIH 6]

SR 1 ~ 5 v hd 1 JICEL#E D H 0 Egic BT,

AIECES 2 o T VAR & RIECHE 1 o - & SEldEf & b Kk D1z, FliH 2 o o %
IR EHIECE 1 ol - & A EWICHMm I Nz 2 & 25 T 5 72 EEK,

(E5RIH 7]

SRIH 1 ~ 5 owdhnd 1IHICEEE O HEREIc BT,

RIELE 2 o )V & HIELHE 1 o TO)VEIg e ASE)EN & b LD ic. ARl 20w
TOVAHIR L UL 1 o TSR E DSHE WIS E Nz 2 & 2 HH & T 5 B,
(G5RIH 8]

BRI 1 ~ 5 v hd 1 JNICELHE D A BRI BT,

RiEC 7 7~ v ZLEERE IR, BUCEAN Fic 1 BEROF 1 o v T)VEIBEZH L. HIELHE
1 DY TOVEIBPNICE 2 BEROF 2 o T VEIEAA L, BIELHE 1 O T VAN XE
Al 2 o IVEIBHIC 1 DDl EoRAA v F U FEFEZFHTLLOTHY., »ORlLA
HE NV OBBYHITHA SN TW5b Z & 2 e 3 5 5,

BRI 9]

ERIH 1 ~ 5 o hd 1 JHICE#E O FA I BT,

AlEC 7 7~ 2 ZLEERICl g E, RlECEAN Bics 1 IHEMoOH 1 o v T VIR ZH L. RS
1 O TOVEBPWICE 2IEEFERNOFE 2 o7 T VEBEZR L. FIELE 1 O OV X E
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Al 2 0 TV HIBHNIC 1 DD LD RS v F U 7R T2 HTLZ2H0THY,. Al 1 &
O 2 oHFE I 1 2D EHA &, 2 2HIEEHEE VI ORI 5T
W3 Z e ERE 5 R,

s RIH 1 0]

FERIEH 1 ~ b oI 1HICEE oA ERPRICHB VLT,

AL E 2 )V ORTECE 1 D 72 BlEL 1 © 7 TOVEIR & ORI ¥ A 4 — KRB E A 72
Z & BRI T 5 BT,

e RIH 1 1]

FERIH 1 ~ 5 ovwIhd 1IHICEE O H R IC B LT,

BIECH 1 KOS 2 o B ER AN RIS 1 o T VAR OB DIEIEN CH HRIEE 1
PllozA v F o ZP#FOREE 1 0T VERBO LA 7 hEHREL 72 2 & 2450
5 HHInl¥E,

(GRiE 1 2]

SERIH 1 ~ 5 ovwFhd 1 HICE O H g Ic B LT,

FIECH 1 MO 2 oF v VI DBIEE 1 o T VIR @A RIEN TH LRI 1 ©
PlboaAg v F o 7VEZTOHECH 1 o VO L A 7o k HIEE 7 I 1 7 HHigelig o
AIECES 1 o TOVEHIBDO LA 7o b & 2@kl 72 2 & 245 & T 2 H R,
(G&RIE 1 3]

SR 1 ~ b o 1IHICE#E oA ERPKIc B LT,

FIECH 1 oFE v o i BEHOHEE VORI 1 DD LD R A v F 2 ZE T ORIEEH
1o T NVHBDO VA 7ok ERELTY - 7RO 1 of 7 ORIEEE 1 @ 7 IV
HMov A7 b e E2Hm@ALL,

Rl 2 AN D i BEHOHIE BNV ORI L DDl LD A A v F 2 V5 FOREH
1O T AFIRO LA 7w b ERIEE Y -1 ZHiREIE o F 2 oz T oREEHE 1 @ 7 TV
BV AT R EHBAEL 722 & 2R e T 5 5,
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(FHE] HAE
(FEHO ¥ FR] H R
€3 parsd)

(000 1)

AFEHIE, RU IV T EEDO AL v F o ZETEZRBAL 25 RBICE T2 0T
5,

CLE=33T0)|

(000 2)

VTHEE, ANERMFEARIBEED 1 2 THEI37 T v Y a A VBT, {—-ERE
HEXIFMEWEFEFE coF— 2oL, F— ¥ OF IV ERENTE Y, LEHE
BRI HERCH v F y S TIEXITEOFEERE 2 MG T 2 HEREESNE L S Th3
. 72, CMO S 7t RcBWTHHEHENYETHRE S N/-EIRER LYY I 1 7 g okt
MEBITH SN TS,

(000 3)

PR, NU TN INREEDORAA v F U rETFEAMALZEEREST SN TS
HHRL ~33H) .

(0004)

X2 5%, fEROFFERBEOHMEZRL TS, X2 5IBWTC, 901 F2HMMray »
25CLK1, CLK2% AL THEEWFR21TS 2 & Tih/mr@daE (AEEFE) Vo
ump ZFETLHRAFNETHD, 902, 903, 904 T3 oERMTHY ., 8K
BEHICCLK 1WA Eh, HEEHICCLKZBANNEhAEER®)L, 90 5ixHHFEE
HEVpump oWz 20mEERS. 90 61k A v F U THET L L THEET S
WRERE N T VI AZ, 90 TIHHEMIRLA NS TP AFZ906DP YL (PW) . 90
BIIYUFPTINIOTZELEHERANDTTI)L (NT) ., 909 FPYTNVLI907 &N
V90 8LlEHEEFAFH—FK, 910IFHFENL902, 903, 904t/ is
PHFEIZEFERTHY,. 911, 912, 913, 914 1xHFFEVO AT T
H5, H2bIlRTEBY, AFEENL902~9 04 DKBERERXINF I AFZI06D
PUT)V9O07&ENTTINOO0B8LEAEMIRENTIVIAFXFIOBDY — AL .
Zh o EREEMNICLTWnD,

(000 5)

M2 6% X250FFRIKIOLICBIFL2MZ7uy 7{25CLK1, CLK2 0¥
EXTHDH, M26E2HNWT, X2 50HEREES 0 1 0EMEEEHICEIHT 5,

[00086)

9. AT 1oRETCIE, CLK1A “H” (@El#EHvVdd) ., CLK2AaY “L”
(BahERV s s) &2, A/ o12, 914 0@UNEFEENS, I, &
HEL9 0 3 MOWFFGIEEEE9 O 5 D& v OEFIL N T I AFZ 906 /LT, A
B9 1 2206 AT 91 3, ¥ AR/ T 14068 FEEEIO0 1D
JIiF NN R IRX S, AL /T 9 1 3 AT HEEIEE 9 0 1 o)/ &R
VpumpBEhZTh EHTZ, ZobE, HHEENLI 03 KUBFRHIERIEES 0 50
L DPPIITILY 07 HERERILERN S VI AFZ 06DV — AT LEENE L TWL5DT
. FERFERIXE RS VA F 9 0 6 DML T AR E G| L., BEEREEFR O T % Hid]
FTEZENTESL,

(000 7]

R T 15 5FEEEGEIIRIT t ran sA% WL THRAIT 2 ofRRBICZe 5 ¢, CLK2
AY“H” | CLK 1A% “L” &40, Ath/ii+ 9 1 3 ol MBHEEhS, 6. A
HE/19 04 0ERZERNS VAT 906 2L T, AT 9 1 306 A1+
914 NEEMIEXEhS, TorE, HHEENL904 0Py V90 7 REMIEX NS
VURAEZG06DY AR FEMEAE L TWAEDOT, B RS TV AZ 90 60k
WA 7 AR ZHIGI L. BEEEZAEREO N2 iG] d 5 Z 223 TE 5,

(000 8)
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F%T 3 oWREBIC b L. BT 1 Ll odfEe b,

[0009])

Db eBy, X2 508HMEE9 0 112 khiE, FHEBSA 7 2EEEZHFHIL ., HEHE)
VFRF O BRI KR T 2HIf T2 Z 2 A3 TE 5,

ek 1) 4FBHFE8 —1 2 51 3 350
(FRETCwk2] FBEF1 1 —2 83 39 2510
R sCik 3] KEWRFFH 6 1 0 0 5 5 7 5 HHMIE

(FEHH DBH7R]

CRIHASARL X 5 &3 5 355E)

[(0010])

LU 235, FitfEko A FOEE9 0 113, EHEEE RS YV 2Z 906 DY —R L
NoxT)V9 08, %&iEmd s, /vy Z7{CLK1, CLK2D#EFLEMIISLT
. NTTIL9 0 8MFEXRT FLEEFREY I/ ay V{5 CLK 1, CLK2OEHFEMIET
JEHET 2R, IHEERSYINT 258582 - /=,

(001 1)

F/z, /7y 4E59CLK1, CLK2 CHATA2EREZNTTILI 0 8 DITHAEER
ELTHHT A28, HAHENEME T 28880835 - 72,

(001 2]

F/o, BEEDL RSOV RAFZ 906DV —RAENDTTILO 0 8L EEMmd 5/-0, Ny
TN9 0 8EAERELNTI VA FZ 06 M THRET L LENHY, LA TP FEFED
WK L3RS - 72,

(001 3)

AFEHO HE 1., BHHEEVICHEHINTWDE A, v F 2 T E FOENNSA 7 A5 E
MEIF 2 e e bic, HEBEROMEI L L4 7 MNEFEIE] & 2 alEE 5 BRI 2 HE it
TEZLICHB,

(SRS % 3 5 72 0 D TR

(0014)

FECHM 2 ERT 2720, KRFREHIC & 2 5 E BB, ﬁﬁFtW@N@:wm%L%%
e NEBD AJJEA U TTEMICEET A Z 2ick 0., N 7T)Lr— R o FeiE
wEEZEKRL. UTEEMEZ M IR Lzb0TH S,

(0015)

BEARBNCEHT 5 &, &RE 1 oFei X, EARK EICH 1 EENoFE 1 o )V E
HL. FIELH 1 o T VEIBAICE 2 BE WO 2 oy T)OVEIREHF L, RlEIdH 1l oo T
VBRI XIERTELF 2 o 7 T VAHIBHIC 1 DI ED R A v F 2 P 22T, Blidl 2
PlboaA4 v F o FETICLOVB1oOMT B 20mTeOM%EA4 > - A7 U CHIEEH 1
DN FH & FIECH 2 o F\ER XX T 2 A E vV E A A EREICHE LT, NE (
N=1) ORECEFEE LR EN-F 1 oFFEL e, M M= 1) oFIECEFE
NSRRI 2 0F e e, HIEEH 1 oREEilo 1 BiH (1=1=N)
DORELAHE VoL@ &, RIS 2oR v Vilo i BB H (1 =1 =M) oRlAE
o IjENE DS L, SOfloEN AT Hlo&EN 2 13 5 791 7 HligEE &
ZH L., HiEd7 a7 RnE o )EN 2 IECE 1 XOFE 2080 i + 1 BH
DOHECHE L T i BrHoFERCHE L T i By H L Y Rl oA E N VD> B 1
SP RidEx eshizRlid 1 2Pl koA A v F o FETORIE 1 o VAERICAINT %
T L7,

[(0016])

SESRIH 2 OFHHTId, HER LIS 1 HENOF 1 oo VEBEHL, FlEdd 1 oo
JVHEIBICE 2 BRI OF 2 o T VEBZF L. FIECHE 1 o T IVEIBA L RIECHE 2 ©
TINVABA OS> bEnThr B XEEAIC 1 2D EoRA v F U PETFRIEAZ T, HI
12Dl b2 v F U PETICIVB 1O TR 200 DME2A > - A7 L CHI
LB 1 i 15 6 HIELE 2 ol N 2 8xk T 2 HE NV R A - H RSz BT,
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NEr (N=1) oHlicHH AN SHRENH 1 oL, MBE (M= 1) ORI
sLHEE VR OERE W ZF 20 EE WV e, BIHE 1 oREe o i BH (151
=N) oAt Vo AJyEf . JlELH 20oF e io i BEH (1 =1 =M) ol
ANV ATJEMNE DS B, EHOHloEL UK HloEN % /)T 5 7 I 1 R
ol & 27 H L. Al 7 - a ZHRolg o ) rd@al 2 0iEeH 1 XOF 2 oF e ilo i +

1 BCHoRECEE VT 1 BrH oFECHEEE L 3 1 By H L Y RIBoRECAEEE VD S
B 12D FidEx 6zl 2L ED AL v F U FETDORIHE 1 o T )VHRICH]
mssz&e L,

(001 7]

SESRIE 3 oFH] Gl HA FICH 1 BEMoFE 1 oo VEREZHA L., Blidd lovx
VAR 2B O 2 o v T VEREA L. FIECHE 1 o )V USRS 2
DI TINVHEIBAIC 1 DD EDAAL v F U TR T EZHA T, Flidl 2 LA A v F U T H
TIEVF 1o TR 20T DB ZA > - 47 U THIEEH 1 olg 7 5R1EEH 2 ©
B TN & Mk 9 2 B vV R ORI E i 2 - B RIS Ic BL T, NEB (N=
1) oOHECHEE I R ERIRSE e 268K EN=H 1 o/ EE N &, ME: (M
= 1) OHIECHHKE BV HECY TR ERIPE e 258K E Nz 2 o7 FEE NI &, & «Hi
i 1 oAEEMV N0 1 BtH (1=1=N) oFlECcAFE Vo b /8N L. FlLH 2 OA
HeaioiH (1=1i=M) oFlEdEER Vo JiEN 0SB, SufllodEi ik
K fllo@EAr &2 /195 7o ZHlgnlgk & 24 L. Blid 7 g ZHgnlggo it fydEfv &
AIECER 1 KO 2 o F IV oRlEC G LR X ix i + 1 By H oRlECAE IV T i
PH OHBECAEEE LV X% 1 B H LK VR DRIEEARE VDS B0 1 2P Ficiix 6 7zHi)
Ll 2Pl koA v F U FETFORECHE 1 oo VEIBICHNT 22 & & L,

(001 8)

FERIH 4 oFHCIE. EAR RIS 1 BEMOE 1oy AV ¥iBE2FL. RlEdE 1 ovx
IVHIBICE 2HERMOF 2o v o VEHIBZH L., FlECE 1 o U o VBN L RECH 2 o
DINABAE DS b Thy A XIEEAIC L 2P EOARAL v F U XETRMA T, B
12Dl b2 v F U PETICIVB 1O TR 200 DME2A > - A7 L CHI
SR 1 D15 & BIELE 2 Ol ¥\ 2 Rk T 5 HH IV KOG L 0l #8 2 i 2 7=
FEEIZSBWT, N (N= 1) ORIEHEF vV &R ERIE e 2 SR E 28
loFAFEEvNI &, MEx (M= 1) ORIGCHEH BV & RIRC TG OIRE & 2 SRk S hv /s
W20HEFEENNI L. & ¢HIEE 1 0B FEv LN omphibElg o b EN & . BlELE 2
DE TN oW TR B o b EEN e 05 B, EmOHloEN XK HloEA E T
T 57 Zigos e 28 L. Blid 7 3 2 gl o @A 2 RIEEE 1 MO 2 0
HH Y IUH] o FIEC RISk ol#s YIZRIEES 1 o 52 IUH NORIELE 2 o H S
FhapliddEe Lo b0 1 2D Rz shzRldd 1 2Dl R AL v F 2 FET ORI
L l o oovglkicAlind sz & & L,

[(0019])

FESRIA b OFHHTCI1E, FEAR FICH 1 WEROF 1 oo )VEIREZRL, Ml lovx
JVAHIBRAIC S 2 EROF 2 o v T )V EA L. FELE 1 o o)V S RIGLE 2 ©
TINEIBH E D) b XEMAIC 1 2Dl oA v F o FET R T,
12Dt v F o VEZETICLVF 1O T EF 20T DOME2A > - 7 L THI
PLE 1 i 1-H & BIELE 2 Ol ¥ Ny 2 5k T 5 H IV KON, 1 [l #8 Z i 2 7=
HEEISB T, NE: (N= 1) oRlEHEFE vV & RIS ERE e 2 SR E 28
loAERvA &, MEe (M= 1) ORIGCHH BV & RIECR TG OlRE & 2 S8R S vz
B2oAHEENVIE, & HIELE 1 MOF 20O i BH (1=1=N) OFJE
HH VRl A makh b E#& m o A j@EA % gL, Bl AEN D D B, meflo
WA NI oEN %2 135 7 a Zgblig e 25 L. Bl 7 J-a ZigkEg o i
JIEAV ZRIECH 1 RO 2 o 7Z VA oI Rk 8 03 1 + 1 B H oFlECE R
VXA 1 B H oRlEEA E 'V 03 1 B H K O RIBORIECAHEE VD S b 1 2P RIi A
SRl PPl LR A v F U VEFTORIELE 1 o )VEHIRICHINT 52 & & L,
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[(0020])

s3RIH 6 OFEEHTIL, KIAH 1 ~ b oI oFRHHIC 25 B EEEKICHB W T, HIELH
2D T)VEIRE RICE 1 ol 1 & BEEN & 7203 512, BIELHE 2 o VIR e Rl
1 O & B E WIS L 7.

[(0021)

SERIH 7 OFEHTIE, SERIH 1 ~ 5 oW I oRIHIc(R5 F R BT, BlLHE
207 TV ERIEEHE 1 o TV e 3EEN & 2 b & DT, HIELE 2 o7 )V
CHIEEHE 1 o T VAR & &2 Bzl 7=,

(002 2]

SoRIEH 8 OFEHClE. G5 RIH 1 ~ 5 oW T oFIIC/R5 B EREKICHB W T, BIELT
J-1 P HRE| s, BUSCHEMN BICE 1 WEAIOHE 1 o T VEIBREFRL, Rl 1oy
IVBIBRNICE 238EM D 2 o TV EZR L. FIELHE 1 @ IOV USRI 2
DY INVHFIBHNIC 1 DI DAL v F U 7#ETEZETHHLOTHY, PORlIEIEAEENVD
BEHIZHA b T 5,

(002 3]

SR 9 OFHHTIE, ERIH 1 ~ 5 ounInroFiHIc R A EREFSICHWT, JlEL 7T
Fo LRI, BlSCHEN EICH 1 EERAOHE 1 o o)VHIREFL., Rlidf 1o
IVAIRPNICE 2B 0P 2 o T)VEREZA L. BIEEHE 1 o v VRN RIS 2
DY TIVIBNIC 1 DD DAL v F U TETEHETLZLOTHY, BlHE 1 RUFE 2D
HHEv I 2P KA &, DOFECAEEE VOB OBSHICHA 6 Tnd,

[(0024)]

GERIA 1 O OFHHTIE, FERH 1 ~ 5 oW T hhroRIHIC{Rd A EEEIC BT, AR
HIF v VoS 1 o el 1l o VAR E ORI 4 4 — R R RZ 5,

[(0025)

ORI 1 1 oFHTIE, A1~ 5 o0 Thhr ORISR FEEERIC BT, Bl
B1KMOE 20HENVNORIE 1 oo VRO EN S EENTH LA 1 2D Eo
24 F U TETORNSE 1 0T VYO LA 7 k258 72,

(00286)

FERIE 1 2 0FRWHTIE, FERE 1~ 5 o oRIHIHRS HFEEICHB VT, Bl
W1 RO 208 EE VN oRIEE 1 oo VRoBREENTHAEIE L 2D Lo
Ay F- 2 TETOHECHE 1 O TNV O L A 7 k &R -1 7 iR o Rl H
1O T LA 7o b &2kl 7z,

(002 7)

FERIH 1 3 OFEHTIE. EERIH 1 ~ 5 oW T ORI (R L HEEEic BT, FlEd
Fl1oFFEe o i BfHoRAEeVvoRliECl 2Dlbox A v F o VEToRIEEHE 1L oY
TNVHEIBO VA 7o N ERECT -2 7Rk o% 1 o £ 7 oRIECE 1 o v TIVEiRo L
A7 heAETELL. FIECR 203 o i BEHORFE VORI 1 DLl o2 A
v F U THETOHELE 1 O TI)VFEIRO VA 7o b R Y - a ZHgEg ol 2 o T
DRIELE 1 DT VRO L A 77 b & 2@ L 7=,

[ReHH D3R )

(002 8)

FERIA Ll oFRHIC ENIE, F1EENOF 1 o o VEBoOTNEER &EEZ 7 2y 713
SAEESDBEHFAAL T L V/NELTE, AT Fois 1 o )V — B o &R
EHIIRT X 5720, HEEFROMBEREINGTES, £/, A tLtoF 1oy
PR — BN oFESREYIRTE S0, HHEEZM LETES, ¥/2. 1207 o
ZHHRE R CEHEBOBEE VO 1 o TV FI OB FHITT S 2 & ¢ T a LR
Efic B LA 77 NEFEMKENFHITE S,

[(0029])

saoKIA 2 OFEHHIC K NIE, YIBtOHEv Vo AJJEN % 7z 2 vilfldse]gEL 72
. BEROAFRBICHMINS BRERREELIFENNT 228 TESL, Zhicky, kY%
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EL e G gEL 725,

[(0030])

sERIA 3 oFEHIC K hiE, WRBAIERIEE O 1 o vz VB oEHIH b e]EETH U |
WA e E#IC BT 2 BRI OR T 2T 52 2 &8 TE S,

[(0031)

KA 4 OFEHIC LT, BFRRA LDl E& o B R EEA & Vs 72 o VIS REE 2R Y
B DA ARICHEMINIBEITARELEAT LN TEL, Zhicky, LVEE
L =R EEMESnJREL 72 5,

(0032)

SESRIE b oFEHHIC L E, WIBroHFE X o AJ1EEN 2 vz oV EIfiaselgEe 22 v
. BEROAERRICHmI NS BERRELFENLT 2 W TES, Zhicky, kY%
EL g n)gEE 725,

[003 3]

sRIH 6 OFEHIC LT, AR NVHOEREIE NS VIR E (RS v F U TF#ET) O
ATPRTF-E P20 TNVAEIRE 2T 52 & . ERASAA T RAHBRICE DAL vF2 7
FET OBEFEENEE/ MK T2 T2 &8 TE 3,

(0034)

FERIA T ORI ENIE, F 1OV INVEREF 2 07 TV E R EEMNICT L2 &
T, NFY¥RINVEFGUIRFEPFY»RINVINTI I AF LD T)VEIRE B TE D /2
D, LA 7 NHEFEOYNRASO[EEE 2D,

[0035)

FERIH 8 @FAMHIC L hiE, ©ToBIc 7y I ZHiRbig#iHx 3 = & T, AEe Vo
ERERO—ICL, #EtEENERET 22 R TES,

[0036])

FERIA 9 DRI I NE, TEBORIc 7 o ViR % x5 2T, 2o
AR EH 1 O T NVHIRE DIfFE~ — O U 2 rERL 72 BT, [BIsmEEEREZ G5 >
LW TED,

(003 7]

s RIH 1 O ORI LT, A4 F — FFRZNL TH 1 oy TI)VEIBICAH VD A
JrB R T 5 2 & T, FHERBFRENFICHE 1 o0 T VIR OEN P 2 SR VE
PICIBRES ., SvF 7 v ITREZINGIT L 23 TE B,

[0038)

FERIH L 1 MTYL 2oRHICEINE, HlovoVviElBov 4 7o MEHEETs 2 &
TLA 7Y NAFEZHIRT 22 M TED,

[0039])

sRIH 1 3 oFEHIC K NIE, B 1 oo )L IBoFtREER B2 KL 72 5 2 T, {1t
DERDL 29 P TCRIEVTENLGE 1 ORFENN 2R FEENN DD ) A
ZTHEYIRT BB TED,

(FeHH % T 5 7= DI R O JZHE]

(004 0]

PIF., ANFEHOEEOFREIC &L 5 HAFEMEKIC DT, XHEZ S L e 53T 5,

(004 1)

X113, RREAICRS AERIEORRMEZRL Tns, M1icBWT, 10 1E242
ny 7435 CLK1, CLK2%Z AL THEEMFRITD 2 & Tih/imr&EE (A HdEE
) VpumpZRETD 2UNoHEHEETHSL, 102, 103, 104, 105, 1
06. 1O07iFHE1MEE2MNE ofKREEL, B 1M OaFHBEHIIZCLK 1IMBMANIE
n. BLIMNoMBEHICIIC LK 2B AT IS, B2 oGHEHICCLK 228 A 1S h
L2 OB HICIEC LK 1 A/ JENAHFRL, 108, 10 9FHFEFVD
ump OWFLEGIE T A RREE%,. 110, 111, 112, 113, 114, 11
5, 11613HAEENV1IO02~107D ALy, 117, 118, 1191FH1ME
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B2 DLl CEBDALBINVDE « D AT 15 |- 0D 5 BARWHloEH %2 H /1T 2148
BEH 7 FasHigbgo—f<cHo, 120, 12 1IHMEEREEI7 a7 HiRE gk
117, 118, 119IcHWwWSNANch (NF»2RL) hovvzrs, 122, 12
3. 1 243&AFEVoONYy DM EN-RETEE 7o ZHiigngE1 1 7~1
190 /)1 12513 F 1MNo3BRHoHERENV]1 04 2o 3RHODAHEZ IV
107 D& D A1 13, 1160DF F@j%mmM@ W E AT BT
W7 Fa ZRaRgo —flcHy,. 126, 12 73EEF N7 iREKg1 2
S5ICHWwWSENBPch (PFv3xV) hSovzas, 12 8wmihiLREE108, 10
QDN T NI mEN-EETELE 7 Fa X HiiRES o B T cH s, B, ek
LRl —FFSoERIT. Wkl FRTHLZ 2T, £/-. AEHEE L O 1 o/
L — M TcH b,

(004 2)
X1oHEFEEPKLIO1ICBTL2MIZay 725CLK1, CLKZ2oOFIEX X226
LM TH 5, M26ZE2HNT, X1 oFHENHEEL O 1 OEFESIHT 5,

(004 3)

% T 1 oREETCLK 1A% “L” 26 “H” ~@FL, CLK22 “H” »5 “L”
ANEEHTAHE, EEENL102, 104, 106D ALEFT111, 113, 115
DBEABHIFE SN, HESIhZ8EE0E. AE'/01 03, ¥mkhikbEig1 0 8. HHERIL
107D& ¢ DTWMEL NS U XEZ 906N LTAEMT1I1I 2, BFEMNEK1 01
oy, AL 1 1 6l ehZhizixdhsd, 2o s, KEEL/J7rarlt
BRERE L 1 71E. BEShEAE/SHT 11 1 2 BEFEESTORLALR/GTFLI 14 &0
BAOBEGRICEY, Nchh5oURZ 12034 7IKEE Nchhsoozx 1210k
A UREEE 20 REHE /I 7 ZHRRRE 1 1 7 om G -1 2 21iE AL i )1
14 0BABHETIENT, HEEALV1 028 HFEE2NLV1 052N VI ENS,
[ElRkic, REHLj7 e g1 1 8o /iy 1 2 31l A /iy 1 1 208
fisHIENh<T, BEFEENLV1 03 HFEIL1 06 Ny LB EN, ﬁ%ﬁﬁﬁ
THa AR 1 1 9T 1 2 41 AT 1 1 6 o@EuMNES1Eh T, A
HEL104HFENV1I0T7 NI VIS hS, $£/- SEELYIFarll
RO L 2 51, BFENZABIEHT1 1 3 HFENTORWBAR/BHT 11620
BAVOERICEY, PchhooUVRZ 12613 A4 IKEE Pchhsovzx 1271
A 7WREEL 2, FEEL /)7 HERREEE 1 2 5ol kg1 2 8 1ciE AW - 1
1 3o&E M IIEN T, HFBAIEEIEE 1 0 8 X WiFikAIEEIEL 1 0 9 & O N T LI fitis
Iha,

(004 4)

%) T 2 OREETCLK 1A% “H” 26 “L” ~N@FL, CLK22% “L” »»5 “H”
ANCEBHTLE, EFEENL103, 105, 107 AR 112, 114, 1186
DEAAMBHIEE N, BESh-EmE B r104, 106, wmbhEHEEE1 09
E 4 DERAREN S VA 906 ML TCAR M1 13, 115, HHEMEEKLIO1
DI IcEFhFRERE SIS, 2o &, (KEREL 7o ZigEgg1 1 713, H
HFEnz AR BT 1 14 3 FENTORWARITFL 1 1 2 oENoBERIckY,
NchhooU221203FKEE Nchhooozsz 1l 2 113F 7kEEE 220, K
WBEH 7o gEg 1 1 7ol T 1 2 21 AR T 1 1 1 BB ESTE
nNT. FEENLV1022HERL1I 052N LIS ENS, Gk, (KEELE
T ZHEROEE 1 1 8T 1 2 I AB /T 1 1 5 o@E B 1dh T, 5
HtL103&HEEL106 Ny Sh, REEET7 1 7 HigblEg 1
19@mﬁ%%124muxmﬂ%%113@%meﬂéhf HE¥YNL104 L HE
N1 07 oNI VIS ENS, /2, BEFH 7o sHigbEg1 2 513, H
Eéhtlmﬁﬁ%l168£Eéhfwﬁwlmﬁﬁ%113&@%@@%%Ki0\
PchhooU2X 126134 7HRE PchbhooIas1 27134 kEEERY, &5
BER 17 a7 lbgEgg 1 2 5B/ 1 2 8IS A1 1 6 oFEAUIIES &
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N, WEkikelg1 0 8 LWkiibInEE1 0 9 L ON T INICHIEE D,

(004 5]

CoEHIT, M1oFFEEEL1 0 1ickhid, &FFEENLV102~1 0 7 {O&EXTIFG
1EE$%1 08, 109Ny INOENZRFENERrD ASJEN X3 HJEMICEE T
5z emu]gEL7e . Ny —ENloTt@EER &2 HIK L. HEEROH]IRA] EE
b, ¥z, Noxo)—EMREOTTHEEREZHIIKRT 5 2 & TREBEANERE & 5 &Eiy
P2 oAy, AR OM ERHTFTE 5,

(004 6]

B, M2, M3icRdLdic, IREEEI7rFaZgaggl 1 7~1 1 9 AUTEE
FHA7ra el 2 513, P — N ZLolifE < — ¥ > M OEISHE % #
JBL T, TBOBIOHTE ML TET B e WafETh ., TP EEHIRLZD X
TY IR THER L ORONRET T2 LN TE S,

(004 7]

X413, RFEHISRS AR O EiICfofEklZ L Tnsd, M4izBnT, 701
2y 725CLK1, CLK2#% AHNL CAFIHEEZ{TS 22 CAFEFE VDU
mp RAETE2UNoFF O THSL, 702, 703, 704, 705, 706, 7
07 H1oHEENL102~107ItL T, EHEENVDO AL i1 & B ]
T LEREEE 1 2 5D/l 2 8 L ORI A — Kigmahiz ks oA % 7
1OZEML7=bDTHS, 708, 709 FwmbAiLNKTHS, kB, X1 &E—&
Fi3, FheLRETH DL 2 2RrT, /7. KRAEEER 7 0 1 o @ EEIT—HTH
5,

(004 8)

X1 &nFENE LT, X4 oakcid, ReEht CAUImsEr) W7o ZHigelEg 1
17~119, 1256%MH@ALL. BTFEZHEIIRL T3, Zhicky, HHERE 701
DOITENG, BHFEENTO2~TOTOALEHFL 1 1~1160TAIH LHETBHES,
N T OVENIIEREFENLTO02~707TDOPYTN90 7T LVFELAA—-KI09D
A MERE L shao s, 2oL 44— K9 0 9 DIEAMETRE I
T LI, FAF— RIEEEZ B TA RS0 VRF 71 0%HRB2 2T, HHENEEE7 0
1 DFCEARFIC BT O REL - HEWEHgEL 12 5,

(004 9]

X 51%. ARFEIRICRD A HEREEOEICHMOERM Z R~ L Twnd, H5icBnT, 621
a2y 27425 CLK1, CLK2%2 AJJL CHEIERITY) 2 CHAEEEV DU
mp2FAETE2WNoHFOETHS, 858, 85 IIWFAIENETHY., 247
Oy 75 CLK1, CLK2% AJJL C¥umbhibbps8 58, 859D h5 TV RA# 8
61, 86 2%%flflldHZL T, BHEEFink b YR ¥ 8 6 0 #iHiE, JEEHEKECT S
s Chicky, M1 owFwkhikbEg1 08, 109 TAL AEEOK T 2%+ 24
RTHD, 2B, X1 &E—F5E. Zho i TchHsra e 2Rd, T2, RETE
6 2 1 oENmEI—MTH 5,

[0050)

M1enEknpe LT, MbofikTid, 2Mi7ay7E5CLK1, CLK2% AL
THEEIEX RSP 2Z 86 07— MNEMNEZHIFIL., EWRERXMRE AL LS
B2 WHEGLEEE% 8 58, 859IcBWTYH, KEEH 17 ZHigEE S5 0 1 #Hu
TWbZ 2 TH5b,

(0051)

X 5z EiE, HHENMEE 6 2 1 oRBUACEIF ORI TH 2 AINEH /17 -1 7 Ligol g
117, 118, 119, 501Z2HnAZ2icky, HlicBIs5KEoREEL1
04, 107TDHFREI1O0DARL., oA FENL102, 103, 105, 106
DHITHEE9 1 0 nER & DAMEZIGITE, SBROHTAERI 1 0I2BITL34EAE
FIFEFALT 2 2 28T, BRBOHFE L OERIGRENSEIEICR Y, BEL A HE)
YEDSu]REL 725,
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(005 2]

B, M6 nHHFFEEG6 2 213, M1 HhoLToAFENL1 02~10 7 KOHERiE
bggk1 08, 109 ITtLCEEHXR 17 aZligbigs511, 512, 513, 12
S5ExHAWEMTHY., FIBROHRTEENLV102, 1050NYTNEHIHTLEEELTI7
FaJlignigs 1 1obs5o92%126, 12705 —FDORVSSIKEET S, =
hicdk v, X5 &ERICEEL IR e u]REL 72 5,

(005 3]

PlE. AEREHEKRE LT, 2MI/ay 75 CLK1, CLKZ2%2HWaHENEK%E
2 L=n8 M7IcrxT4MMray 7425CLK1, CLK2, CLK3, CLK4%H
WHHEFREES80 1, M8, 9. M10., M1 1ikmxTkr2»2Mruay 7435CL
Kl, CLKZ2%Hw-HFu%851, 881, 601, 61 1% HHERMIRYS
W I NVDNch S UIRAEEMHL THLEEITIE. RENE /17 a ZHigalgg 1
17~119, 501 XiFEEELR I 7IFaZHigEEg511~513, 125%H0w5
ZET, AFRENVORKIZPPDL O TRIMROMEZHTELZ LWETH S, /= M1
LR T k. BFEELE602~607ONch IV AZ6120PYT )LENY
TN BRI T A2 e ba[gETH Y, HIZPch b5V 25761 1Ny LIt
BT 528 TLAT7 Y NAEREZHIRT 222 b TE S,

[(0054)]

B, FM7icBn»T, 802, 803, 804, 805, 806. 80 7TixHFEEN.
8 08, 80 9iFwymbribElgs, 8 1 OlFEmHZL TV AF (Nch b5 IUREF)

811. 813FENchbrorIay, 81 2IFHFREBETHS. £/-. M8ITBWT

852, 853, 854, 855, 856, 85 7XHMHE®N, 858, 8593
Miiblalgg, 8 6 Old®dEfnk h S >V AF¥ (Nchbh5¥2%Z) . 861, 86 31EN
chhrooV2%, 862/ FPch b5 VRFTHSE, £/2. H10., H1 1iTBNT

602, 603, 604, 605, 605, 60 7IIHHELNL, 608, 60 9ITWH
FiikElg%,. 610, 61 2138k TSV A% (Nchbh5oo2%2) , 611, 6
1 41 3EEE% NSV 2% (Pchbh5oP2%) , 61 313w —KTHb,

(005 5)

X122, X133, X141k SEFE REHF W17 a 7 HiREE ORI TH Y |
eHEov, wRtkhikREcT L T mEE RER) 7 a N o v
—., XIdHALZERL THWSLZ L brJETH S, T/ SHEBNVICBIAND L
NOEEREZE RS VIV AFTED RS I ZFZ O P c h b5 Y2 ofFRICEGR
., BICEMNIRE NS VIR FEDNCch S I RAFDP T VBN T VITHHRS h
HEaR. PO ILoOBEAMNKR LAY, V—2A0@EN Y02 GBI hLIEE 2.
PO NVOEAMIIVLT L LY — A BRI N TV TYH, BHEEMEJRETHNIE
. RO EFT T L Z B TE S,

(00 586)

F2, BoRoEEL )7 ra ligbgg1 1 7~119, 50 1 KROZEELEL/J7I
o511, 512, 513, 1250kid—MTHy. EIRROREEELHT 5
HDOTHNIT L,

(005 7)

X1 513, AWK A ERBEICBITS LA 7 MERA 2~ T FHRETH Y., X1
TRLZZHEEENL102~107TOENIRKE NI IV AF 9 0 6 @R E 17t
WROYE 1 1 7~119 &% RrL T3,

(005 8]

X156k, IKEHEEA7FaZltiRER1 17 CUx118, 119) oi/ims1
22 (123, 124) 13 HBFEn102&105 (XF103&106, Xl
042107) OBEFGXFIOIAFZI0B6DNmINL (NT) IiEmIh. »o. y
NYZVE220HFENV1 02, 1050EMIEERNS I A¥ 90 6124t L Tl
WA 7 hE3NTn5,
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[0059])

X1 5ickiiud, IKEEE 7o 7HigEE 1 1 7ol BRIk EHlifshs 2o
PlEoRFEENL102, 105WIHFETSE NNV NVIEED AL vF L TETF90
BICBWT, NYTINEHBICLA T NTLHZ eAmgEL 2D, LA 77 NHFEE B
THIEMWTES,

[0060]

7mB. X150 A477 MERIZT—HTHY, X166, X1 7oLy, KEFEHE7
JaZigniE 1l 1 8oL /IERICL VIS AL v F U I7FETFI06DNTTINLD
LA 7wk EHEEELOBIC BRe AFICORE. @k T 22 LN TE 5B,

(006 1)

HiZ, M18, M19okdic, IKEHEHIJ7Ia g1 1 7~119adoND =T
NHHEHENL102~10TDRAA v F I FETI06DNy T V@I LA 7 MY
5Z MBa]gETH B,

(006 2]

F/=, M20. M21okdic, REEH 7 7ligHK1I 17, 118, 119
, 501Dkr5V2X120HFEENL102, 103, 104 KOwFtthiEEE1 O
82 oNv T )VEHE(LL., oL 17> ltigbgg1 17, 118, 119,
5010k AH# 121 HFENL105, 106, 10 7KOEFHREFEEXRLO9
EONTTNLVEREATZZ L HAEETH S, Zhick D, NU T OFEREER % Y]
LoD, AHESRICBI S ) A XOEELHIKL . WEL =AHEWFZAT > Z &A% HE
L5,

(006 3]

Zhold, 22, M2 3, M2 41k flzZ T eB0., FEEE 171 7 g
511, 512, 513, 125ixBWTbEMEOLV AL 77 Na[ETH S,

(0064)

¥/, FERLATY NI HlTHY, BHEEANICED ST, [AEMTHLIERE O K
S P2 DN TNV, P o xIVERE, ATRICHBLT 52 & 3n[EETH B,
(PEZE _E o F) R REME:]

(006 5]

PIEERHHL TE/22 B0, ARHIRDIAFEMET. FEEAVEZEKRTL Y v
B DZTICBWT, BN 7 AR EZMEIL 725 2 T, HBEROHIR. [BIf&mHFE
. LAY NEMREEIRTE SRR L. NMEREPEASIREE., CMOS 7ot
To 7 ZEgtiiEo - oEEFRLNERE L L THHTH 5,

[006 6]

F 7z, D RAMZFoOMFENFEMAGIEREE. WREE, BOES oBIENIEE o H#RkiC
LICHTE S,

([ T o> 7] B 72 5 HH )

(006 7)

(X 1) FFEHICA RS A FERIEEOFEEM % 3 EEE X TH 5,

(X2]) AFEHHITAR S F B O oRERM 2 R EXTH 5,
(3] AFEHICRD FH KNS OB IO R 2 =T IOEXTH 5,
(X4 ] ARFREFIARD AR E IO %2 =T EEXTH 5.
(X 5] ARFIFI RS B ERIEEOE IO 2 =T REEXTH 5.
(X 6] FFEHIC D H KOs B IR %2 < OEXTH 5,
(X 7] ARFEHIC1RD HHInEg o sEIc o R %2 =T g TH 5,
(18] AFHHIZARS FEREEOFIHOFERA 2/~ HEXTH 5,
(X 9] ARFEHIC D A KOs B IR M %2 < EgXTH 5.
(1 0] ARFEHHICARD A FERIFEOE IO 2 /KT EIEHTH 5,
(X1 1] AxFEHHIC1R5 HEERE OB IR 2 /R~ B TH 5,
(X1 2] RFEHICRS FAE R OH IO 2 /x T REHTH 5,
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(X1 3] ARFEHIAHRD H a0 EHI ORI 2 7~ T ol TH 2,

(1 4] FFRINARS HHEEE O E IO 2R EEHTH 5,

(X1 5] RFEFIARD AHEEEEICBT 5 LA 70 MMERY z R~ FHEXTH S,
(1 6] AFRARLAILEFEICB T S0 LA 77 dgkfl 2R3 FHEETH 5

1 7] AR (R SRR B B I L A 7 2 MR g EE
"T1 8] AU s HEERIESIS B 5B LA 79 bR 3 e
VoL 0] A5 s RS 51 5 E o LA 7 b RN Ry FHE T
T2 0] A B St 55 B EITHD L 75 R R T
G2 1) AR s FLEEIEI B0 5D U4 7 bR 553 P e
V2 21 AT b BRI 51 B LA 7 5 b el P
T 3) AR o RS 5 BB LA 75 bR 2R FAIET
=T P ———
iz 51 ko AR A R EAETB 5,

(42 6] 42 50 Rl BT 5 2 2 & v 7 155 ORI TH 5,

(55 i)

(006 8)
101, 201, 301 RHFMHE
102~107 HExn
108, 109 MFmphikolgs
110~116 HHEELVD AR T
117~119 AKEFEL/)7 I a7 LEignlEg
120, 121 Nchhsyvzx
122~124 AKEREW)7I v ZigEggo /b1
125 FEEHENI7I 2o
126, 127 Pchbhsrvzrx
128 mEHNTI7 o rgEso s bk
501 (R&EHH /170 a7 Hlglolis
511~513 ®HEEEL/7F a7 HRER
601, 611 ZHEHK
602~607 HFEXNL
608, 609 WHksIkEE
610, 612 WEEHXRISIYAY (Nchbhoorozx)
611, 614 MEHEIRXFIIIRE (Pchho>V2%)
613 ¥m/ —NK
621, 622 HEMOK
701 HHEIDR
702~707 HHEXML
708, 709 wFkhikoEE
710 FAA—-FKEEmbhs > IRZ

801 HHFHE
802~807 HIFEEvNL
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09 WFkhiklalEg
ERinE bV A (Nch b9 %)
Nchhsoro2k

o0 00 G0 Co 00 G0 0o
coooE =R O

, 859 WFkhiEEE

860 Wizt hs Yy (Nchhsovasy)
861, 863 Nchhsyvzs

862 Pchhorvax

901 HEmIEK

902~904 HIE¥NL

905 Wkl Elgs

906 @EFELITIVRE (Nchbhoorozg)
907 Pwx) (PW)

908 Nwx) (NT)

909 P NENwIINEDOROELEY A A —FK
910 HHEEER

911~914 HHEvvo Ay
CLK1~CLK4 ZuwZ1{z5

Ttrans ez

Vpump H/jmyERE (FHEEE
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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.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/836,122 07/14/2010 Seiji Yamahira 085393-0241 1536
53080 7590 08/11/2010 | EXAMINER |

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096

ZWEIZIG, JEFFERY SHAWN

| ART UNIT | PAPER NUMBER |
2816
| MAIL DATE | DELIVERY MODE |
08/11/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

12/836,122 YAMAHIRA, SEUJI
Office Action Summary Examiner ArtUnit

Jeffrey S. Zweizig 2816

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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 (6) MONTHS from the mailing date of this communication.
- 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

1)X] Responsive to communication(s) filed on 14 July 2010.
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) 16-27 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
50 Claim(s) 16-26 is/are allowed.
6)X] Claim(s) 27 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[X] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 14 July 2010 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).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ Al b)[] Some * c)[] 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.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 7/14/10. 6) |:| Other: ___
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100809
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Application/Control Number: 12/836,122 Page 2
Art Unit: 2816

Specification
The beginning of the specification should be amended to include the patent

number of the parent application (7,777,557).

Claim Rejections - 35 USC § 102
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 —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claim 27 is rejected under 35 U.S.C. 102(b) as being anticipated by Miki
(6,121,821).

Fig. 9 shows a first row 3 and a second row 4. Fig. 6 shows an ON/OFF switch
MJn with a substrate 200, first well 210 and second well 220. Referring back to Fig. 9,
the first well of MJO, for example, is controlled by Vcc, which is also input to the cells of
the first row and the second row. Likewise, the first well of MJ2, for example, is
controlled by #3, which is also input to the cells of the first and second rows. Claim 27

is anticipated.

Conclusion

Claims 16-26 appear to be allowable over the Prior Art of record.
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Application/Control Number: 12/836,122 Page 3
Art Unit: 2816

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jeffrey S. Zweizig whose telephone number is (571)
272-1758. The examiner can normally be reached on Monday thru Wednesday 6:00
am to 6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Lincoln Donovan can be reached on (571) 272-1988. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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 http://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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

536f1
/Jeffrey S. Zweizig/ Jeffrey S. Zweizig
Primary Examiner, Art Unit 2816 Primary Examiner

Art Unit 2816
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Receipt date: O?/M/ZQ?O

12836122 - GAU: 2816

SHEET 1 OF 1
ATTY. DOCKET NO. SERIAL NO. o]
INFORMATION DISCLOSURE 085393-0241 Divisional of U.S.
STATEMENT BY APPLICANT Serial No. 12/015,882
APPLICANT
Seiji YAMAHIRA
(Substitute for form 1449/PTO) FILING DATE GROUP
July 14, 2010 Not Yet Assigned
U.S. PATENT DOCUMENTS
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where
INITIALS NO. Number-Kind Codez gt known MM-DD-YYYY Document Relevant Passages or Relevant
Figures Appear
Us 6,100,557 08-08-2000 HUNG et al. \
us 6,121,821 09-19-2000 MIKI ‘\
us 6,878,981 B2 04-12-2005 ESHEL \
us 6,888,400 B2 05-03-2005 LIN et al. 1\
us 7,102,422 B1 09-05-2006 SAWADA et al. ‘\
us 6,734,717 B2 05-11-2004 MIN \k
us 6,952,129 B2 10-04-2005 LIN et al. '\
us 7,123,077 B2 10-17-2006 CHIU et al. ‘\
us 2007/0096796 A1 05-03-2007 FIRMANSYAH et al. \
us 7,532,062 05-2009 Namekawa et al. \
us 7,317,347 01-2008 Mesi et al. AN
us 6,501,325 12-2002 Meng, Anita AN
FOREIGN PATENT DOCUMENTS
EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation
INITIALS CITE Country Codes_Number 4-Kind MM-DD-YYYY Applicant of Cited Document Where Relevant
NO. Codes (if known) Figures Appear Yes No
OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
INITIALS CITE | journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
NO. published.
EXAMINER DATE CONSIDERED
IJetiery Zweizig/ 08/09/2010

include copy of this form with next communication to applicant.

1 Applicant’s unique citation designation number (optional). 2 A|

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.

pplicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCBRhyikEX AN T3 BIOUGH. /JZ/




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.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/836,122 07/14/2010 Seiji Yamahira 085393-0241
CONFIRMATION NO. 1536
53080 PUBLICATION NOTICE
MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW IO AT R

WASHINGTON, DC 20005-3096

Title:BOOSTER CIRCUIT

Publication No.US-2010-0277228-A1
Publication Date:11/04/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Docket No.: 085393-0241 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of . Customer Number: 53080

Seiji YAMAHIRA Confirmation Number: 1536

Application No.: 12/836,122 Group Art Unit: 2816

Filed: July 14,2010 Examiner: ZWEIZIG, JEFFERY SHAWN

For: BOOSTER CIRCUIT

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

In response to the Office Action dated August 11, 2010, having a three-month shortened
statutory period for response set to expire on November 11, 2010, and one-month extension of
time up to and including December 11, 2010 is being filed concurrently herewith,

reconsideration of the above-identified application is respectfully requested in view of the

following amendments and remarks.

WDC99 1942357-1.085393.0241
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Application No.: 12/836,122

AMENDMENT TO THE SPECIFICATION

Please amend the specification of the instant application as follows:

Please amend the paragraph after the Title and before the “BACKGROUND OF THE
INVENTION? as follows:

-- RELATED APPLICATIONS
This application is a Divisional of U.S. Patent Application No. 12/015,882, filed on

January 17, 2008, now U.S. Patent Number 7,777,557, issued on August 17, 2010, claiming

priority of Japanese Patent Application Nos. 2007-007694, filed on January 17, 2007, and 2007-
307064, filed on November 28, 2007, the entire contents of each of which are hereby

incorporated by reference. --

WDC99 1942357-1085393.0241
SK hynix Ex. 1002, Page 155 of 191



Application No.: 12/836,122

AMENDMENT TO THE CLAIMS

Please amend the claims of the instant application as follows:

1-15. (Cancelled)

16.  (Previously presented) A booster circuit comprising:

a first boosting cell row including N stages (N = 1) of boosting cells;

a second boosting cell row including M stages (M = 1) of boosting cells; and

at least one analog comparison circuit for outputting a well bias potential generated by an
input potential of the boosting cell on the i-th stage (1 <1 <N) of the first boosting cell row and
an input potential of the boosting cell on the i-th stage (1 < i <M) of the second boosting cell
row, wherein:

each boosting cell includes a first-conductivity type first well region on a substrate, a
second-conductivity type second well region in the first well region, and at least one switching
element in either or both of the first well region and the second well region,

the at least one switching element is configured to transfer charges from a first terminal
to a second terminal, and

the well bias potential of the at least one analog comparison circuit is applied to the first
well region of the switching element included in the at least one boosting cell of the first and

second boosting cell rows.

17.  (Previously presented) The booster circuit of claim 16, wherein:
the first boosting cell row includes at least one backflow preventing circuit;

the second boosting cell row includes at least one backflow preventing circuit; and
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the well bias potential of the at least one analog comparison circuit is applied to a first
well region of a switching element included in the at least one backflow preventing circuit of the

first and second boosting cell rows.

18.  (Previously presented) The booster circuit of claim 16, wherein the well bias
potential is the higher potential out of the input potential of the boosting cell on the i-th stage (1
< i <N) of the first boosting cell row and the input potential of the boosting cell on the i-th stage

(1 i <M) of the second boosting cell row.

19.  (Previously presented) The booster circuit of claim 16, wherein the well bias
potential is the lower potential out of the input potential of the boosting cell on the i-th stage (1 <
i <N) of the first boosting cell row and the input potential of the boosting cell on the i-th stage (1

< i €M) of the second boosting cell row.

20.  (Previously presented) The booster circuit of claim 16, wherein the second well
region and the first terminal are connected to each other so that the second well region and the

first terminal have the same potential.

21.  (Previously presented) The booster circuit of claim 16, wherein the second well
region and the first well region are connected to each other so that the second well region and the

first well region have the same potential.
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22.  (Previously presented) The booster circuit of claim 16, wherein:

the at least one analog comparison circuit has a first-conductivity type first well region on
the substrate, a second-conductivity type second well region in the first well region, and at least
one switching element in the first well region or the second well region, and

the at least one analog comparison circuit is provided for each boosting cell stage in the

first boosting cell row and the second boosting cell row.

23.  (Previously presented) The booster circuit of claim 16, wherein:

the at least one analog comparison circuit has a first-conductivity type first well region on
the substrate, a second-conductivity type second well region in the first well region, and at least
one switching element in the first well region or the second well region, and

the at least one analog comparison circuit is provided for arbitrary number of boosting

cell stages in the first boosting cell row and the second boosting cell row.

24.  (Previously presented) The booster circuit of claim 16, wherein a diode element

is provided between the first terminal and the first well region of the boosting cell.

25.  (Previously presented) The booster circuit of claim 16, wherein:
the at least one switching element of the boosting cell on the i-th stage of the first
boosting cell row and a first element of the at least one analog comparison circuit share a

common first well region, and
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the at least one switching element of the boosting cell on the i-th stage of the second
boosting cell row and a second element of the at least one analog comparison circuit share a

common first well region.

26.  (Previously presented) The booster circuit of claim 16, wherein an output
potential of the analog comparison circuit is applied to the first well region of the at least one
switching element included in a boosting cell of a boosting cell row different from the first and

second boosting cell rows.

27.  (Currently amended) A booster circuit comprising:

a first boosting cell row including N stages (N = [[1]] 2) of boosting cells; and

a second boosting cell row including M stages (M = [[1]] 2) of the boosting cells,
wherein:

each boosting cell includes a first-conductivity type first well region on a substrate, a
second-conductivity type second well region in the first well region, and at least one switching
element in either or both of the first well region and the second well region,

the at least one switching element switches ON/OFF a connection between a first
terminal and a second terminal so as to transfer charges from the first terminal to the second
terminal, [[and]]

a potential of the first well region of the at least one switching element included in the

boosting cells on a second stage or stages succeeding the second stage in the first and second

boosting cell rows is controlled according to an input potential of the boosting cells of the first

boosting cell row and an input potential of the boosting cells of the second boosting cell row, and
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an input potential of each of the boosting cells of the first boosting cell row is different

from an input potential of each of the boosting cells of the second boosting cell row.

WDC99 1942357-1.085393.0241
SK hynix Ex. 1002, Page 160 of 191



Application No.: 12/836,122

REMARKS
In view of the foregoing amendments and the following remarks, Applicants respectfully
submit the instant application is in condition for allowance, an indication of which is respectfully

requested.

Patentability - 35 U.S.C. § 102
Claim 27 was rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent
Number 6,121,821 (“Miki”). This rejection is traversed for at least the following reasons.
Applicants respectfully submit that Miki, at a minimum, fails to describe or suggest a
booster circuit that includes, among other features, a potential of the first well region of the at
least one switching element included in the boosting cells on a second stage or stages succeeding

the second stage in the first and second boosting cell rows is controlled according to an input

potential of the boosting cells of the first boosting cell row and an input potential of the boosting

cells of the second boosting cell row, and an input potential of each of the boosting cells of the

first boosting cell row is different from an input potential of each of the boosting cells of the

second boosting cell row, as recited in amended claim 27. Support for this amendment may be

found in the instant application at, for example, page 13, lines 2-5; page 16, lines 15-17; and
FIG. 6.

Miki, in FIG. 9, shows that the potential of the first well region of the alleged switching
element MJn included in the boosting cells is controlled according to one type of input potential

and not two different types of input potentials. For example, as noted in the Office Action, the

potential of the first well of MJO is controlled by Vcc, and the potential of the first well of MJ2 is

controlled by clock #3. However, Miki fails to show that a potential of the first well region in
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the boosting cells on a second stage or stages succeeding the second stage is controlled by two

different types of input potentials.

As such, Miki fails to describe or suggest a booster circuit that includes, among other
features, a potential of the first well region of the at least one switching element included in the

boosting cells on a second stage or stages succeeding the second stage in the first and second

boosting cell rows is controlled according to an input potential of the boosting cells of the first

boosting cell row and an input potential of the boosting cells of the second boosting cell row,

and an input potential of each of the boosting cells of the first boosting cell row is different from

an input potential of each of the boosting cells of the second boosting cell row, as recited in

amended claim 27.
For at least the foregoing reasons, Applicants respectfully request reconsideration and

withdrawal of the rejection of claim 27.

Conclusion

Having fully responded to all matters raised in the Office Action, Applicants submit that
all claims are in condition for allowance, an indication for which is respectfully solicited. If
there are any outstanding issues that might be resolved by an interview or an Examiner’s
amendment, the Examiner is requested to call Applicants’ attorney at the telephone number

shown below.
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To the extent necessary, a petition for an extension of time under 37 CF.R. § 1.136 is
hereby made. Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess feeé to
such deposit account.

Respectfully submitted,
McDERMOTT WILL & EMERY LLP
oo,

Babak Akhlaghi
Limited Recognition No. L0250

600 13™ Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 BA:MWE

Facsimile: 202.756.8087

Date: December 13,2010
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Application No.: 12/836,122 Group Art Unit: 2816

Filed: July 14,2010 Examiner: ZWEIZIG, JEFFERY SHAWN

For: BOOSTER CIRCUIT

PETITION FOR EXTENSION OF TIME

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is respectfully requested that the time for response to the Office Action dated August
11, 2010, now due to expire November 11, 2010, be extended for one month(s) and set to expire
on December 11, 2010 (Saturday).

Please charge the extension fee of $130.00 to Deposit Account No. 500417. Please

charge any additional fees or credit any overpayment to Deposit Account No. 500417.
Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Babak Akhlaghi

Limited Recognition No. L0250
600 13™ Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 BAMWE
Facsimile: 202.756.8087
Date: December 13,2010
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this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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.
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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.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/836,122 07/14/2010 Seiji Yamahira 085393-0241 1536
53080 7590 01/07/2011 | EXAMINER |
MCDERMOTT WILL & EMERY LLP ZWELZIG, JEFFERY SHAWN
600 13TH STREET, NW | ART UNIT PAPER NUMBER |

WASHINGTON, DC 20005-3096 2816

DATE MAILED: 01/07/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101  or
(571)-272-4200.
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Application No. Applicant(s)
. . 12/836,122 YAMAHIRA, SEIJI
Notice of Allowablllty Examiner Art Unit
Jeffrey S. Zweizig 2816

-- 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 the amendment filed 12/13/10.

2. X The allowed claim(s) is/are 16-27.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)iJ Al b)[JSome* c)[INone ofthe:
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. [0 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.

4. [] 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.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date .

(b) O 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).

6. [ ] 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
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other )

/Jeffrey S. Zweizig/
Primary Examiner, Art Unit 2816

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability . Part of Paper No./Mail Date 20101227
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12836122 YAMAHIRA, SEIJI
Jeffrey S Zweizig 2816
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
327 536 G|o|s|F 1/10 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
X Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/Jeffrey S Zweizig/
Primary Examiner.Art Unit 2816 12/27/10 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20101227
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12836122 YAMAHIRA, SEIJI
Examiner Art Unit
Jeffrey S Zweizig 2816
SEARCHED
Class Subclass Date Examiner
327 535, 536, 537 8/9/10 1JZ/
update above 12/27/10 1JZ/
SEARCH NOTES
Search Notes Date Examiner
INTERFERENCE SEARCH
Class Subclass Date Examiner
327 536 12/27/10 1JZ/

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 1536

CLASS
327

SERIAL NUMBER
12/836,122

FILING or 371(c)
DATE
07/14/2010
RULE

GROUP ART UNIT
2816

ATTORNEY DOCKET
NO.

085393-0241

APPLICANTS
Seiji Yamahira, Kyoto, JAPAN;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

*k FOREIGN APPLICATIONS ****************;?;;****
JAPAN 2007-007694 01/17/2007
JAPAN 2007-307064 11/28/2007

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/23/2010

This application is a DIV of 12/015,882 01/17/2008 PAT 7,777,557

/J3%/

Foreign Priority claimed aYes D No

35 USC 119(a-d) conditions met aYes D No

Verified and /JEFFREY SHAWN
ZWEIZIG/

Examiner's Signature

STATE OR
COUNTRY

JAPAN

D Met after
Allowance

Acknowledged Tnitials

SHEETS TOTAL
DRAWINGS | CLAIMS

21 12

INDEPENDENT
CLAIMS

2

ADDRESS

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096
UNITED STATES

TITLE
BOOSTER CIRCUIT

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1090 No. for following:

|Q All Fees

|0 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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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 (571)-273-2885

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A cerlificate of ‘mailing can only be used [or domesiic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapecs. Each additional paper, such as an assignment or formal drawing, must

a

ve its own certificate of mailing or transmission.

S3I0R0 7590 DIO7T2011

g . A Cerlificate of Mailing or Transmission
MCDERMOT1 WILL & EMERY LLP I hcrcbﬁf certify that this Fee(s) Transmittal s being deposited with the United
600 13TH STREET, NW States Postal Service with sufficient postage for first class mail in an envelope

addressed to the Mail Stop ISSUE FER address above, or being facsimile
WASHINGTON, DC 20005-3096 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name})

Customer No: 53080

(Signature)
(Date}
L APPLICATION NO. ! FILING DATE l FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. I
12/836,122 07/14/2010 Seiji Yamahira 085393-0241 1536
TITLE OF INVENTION: BOOSTER CIRCUIT
L APPLN. TYPR l SMALL ENTITY l ISSUF. FEE DUR I PURIICATION FEE DUR I PREV.PAM ISSURE FEE | TOTATL FER(S) DR DATE DUR l
nonprovisional NO $1510 $300 $0 $1810 04/07/2011
L EXAMINER l ART UNIT l CLASS-SUBCLASS —I
ZWEIZIG, JEFFERY SHAWN 2816 327-536000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list McD ERMOTT WILL &

|
CFR 1.363) . .

(1) the names of up to 3 registered patent attorneys H-FRVY—4+P
[ Change of correspondence address (or Change of Correspondence or agents OR. alternatively, P CWVILRTTLr

22
Address form PTO/ B/122) attached. (2) the name of a single firm (having as a membera 2

| "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up (o
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys 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 identificd below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substituie for fi ling an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUN’ TRY)

PANASONIC CORPORATION Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : r ndividual 5] Corporation ot other private group entity | Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee A check is enclosed.
Publication Fee (No small entity Esmunt permitted) D Payment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies ou 4'51 & The Director is hereby authorized to charge tmﬂrﬂdfec(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Stutus (from status indic
a. Applicant claims SMALL ENTIPY st s

d above)
:Jf’;Scc 37 CFR 127. o Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR L.27(g)(2).
NOTE: The Issue Fee and Publicatig@eeﬁ%fgg.ired) will gné}*ge accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
e n

interest as shown by the records of Uni tes Patent rademark Office.
S e

;g

Authorized Signature ;A e —— Date Nlal ch 1 201 1
Typed or printed name Mléhae' E Foqértv Registration No. 36: 139

This collection of information is required by/37 CFR 1£311. 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.§.C. 122 and 37 CFR 1.14. This collection i estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form 10 the USP'TO. Time will v deﬁendin upon the individual case. Any comments on the amount of fime you require to complete

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 17.S. Patent and Trademark Office, 11.8. Department of Commerce, P.O.

Box 1450, Alexandria, Vicginia 22313-1450~.D0 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
5

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.
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Electronic Patent Application Fee Transmittal

Application Number:

12836122

Filing Date:

14-Jul-2010

Title of Invention:

BOOSTER CIRCUIT

First Named Inventor/Applicant Name:

Seiji Yamahira

Filer:

Michael E. Fogarty/stephanie sharrett

Attorney Docket Number:

085393-0241

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
hynix Ex. 1002, Page 178 of 191




Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Printed copy of patent - no color 8001 4 3 12
Total in USD ($) 1822
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Electronic Acknowledgement Receipt

EFSID: 9563062
Application Number: 12836122
International Application Number:
Confirmation Number: 1536

Title of Invention:

BOOSTER CIRCUIT

First Named Inventor/Applicant Name:

Seiji Yamahira

Customer Number:

53080

Filer:

Michael E. Fogarty/stephanie sharrett

Filer Authorized By:

Michael E. Fogarty

Attorney Docket Number:

085393-0241

Receipt Date: 01-MAR-2011
Filing Date: 14-JUL-2010
Time Stamp: 17:04:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1822

RAM confirmation Number 3948

Deposit Account 500417

Authorized User

File Listing:
Document D D ioti File N .File Size(Bytes)/ Multi Pages
Number ocument Description fleName  SK hiynigdiza %e?@gemm&9lif appl.)




100079
1 Issue Fee Payment (PTO-85B) IF.PDF no 1

a52696c0d8f460d721d66c4473b11f1dd87
ccf33

Warnings:

Information:

33471
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
95ed705857db275f04ec831ec3c2018148a
6dfa3
Warnings:
Information:
Total Files Size (in bytes); 133550

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/836,122 04/05/2011 7920018 085393-0241 1536
53080 7590 03/16/2011

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Seiji Yamahira, Kyoto, JAPAN;
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information n connection with your
subnnission of the attached form related {o a patent application or patent.  Accordingly, pursuant to the
requirements of the Act, please be advised that: {1} the ganeral authority tor the collection of this information is
35 U.8.C. 2{bya)}; {2} furnishing of the information solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.5. Patent and Trademark Office is (o process andfor examine your submission
related 10 a patent application or patent. ¥ you do not furnish the requested information, the U5, Palent and
Traderark Office may not be able 1o process andfor examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of tha patant.

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

1.

o

The infarmation on this form will be treated confidentially fo the axtent alfowed undar the Freedom of
nformation Act (5 U.B.C. 882} and the Privacy Act {8 UB.C §52a). Records from this system of
records may be disclosad o the Deparment of Justice to detarmine whether disclosure of these
racovds is required by the Fresdom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
avidernce {o a court, magisirate, or adminisirative tribunal, including disclosures to opposing counssl in
the course of seftlement negotiations.

A record in this systern of records may be disclosed, as a routine use, 1o a Member of Congress
submitting a request involving an individual, 1o whom the record perlains, when the individual has
requesiad assistance from the Member with respect 1o the subject matter of the record,

A record in this system of records may be disclosed, as a routine use, 1o a contractor of the Agency
having need for the information in order 1o perform a cordract.  Racipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amendad, pursuant to 5 U.S.C.
552a{m}.

A record related o an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routing use, to the International Bursau of the World
intallectual Property Organization, pursuant 1o the Patert Cooperation Trealy.

A record in this system of records may be disclosed, as a routing uss, io another federal agency for
prposes of National Security review {35 U.B.C. 181) and for review pursuant to the Atomic Energy Act
42 U.5.C. 218(c)).

A racord from this system of records may be disclosad, as a routine use, o the Administrator, General
Services, or histher designee, during an inspection of records conducted by GSA as part of that
agency's responsibility to recommend improvemenis in records managemeni practices and programs,
under authority of 44 U.5.0. 2904 and 2806. Such disclosure shall be made i accordance with the
GEA regulations governing inspection of records for this purpose, and any other refevant (e, GSA or
Commerce) directive. Such disclosure shall not be used 10 make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public after either
publication of the application pursuant to 35 U.S.C. 122{b} or issuance of a palent pursuant to 35
U.S.0. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, o tha public if the record was filed in an application which became abandoned or in which the
proceadings weare terminated and which application is referenced by either a published application, an
application open to public Ingpection or an iasusd patent.

A record from this system of records may be disclosed, as a routing use, 1o a Federal, Siate, or local
faw enforcement agancy, if the USPTQ becomeas aware of a viclation or potential viciation of law or
regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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(c)
ADVANCED MEMORY TECHNOLOGIES LLC

Applicant/Patent Owner:

Application No./Patent No.: /920018 Filed/Issue Date: APril 5, 2011

Titled: BOOSTER CIRCUIT

ADVANCED MEMORY TECHNOLOGIES LLC corporation

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

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
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1 From: the inventor(s) To: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

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

Reel 021034 , Frame 0634 , or for which a copy thereof is attached.

2 From: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 1,. PANASONIC CORPORATION

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

Reel 021897 , Frame 0516 , or for which a copy thereof is attached.

[Page 1 of 2]
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 USPTQ. 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-PT0Q-9199 and select op
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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(c)

3 From: PANASONIC CORPORATION To: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD.

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

Reel 053570 0429

, Frame , or for which a copy thereof is attached.

4. From: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD. To: NUVOTON TECHNOLOGY CORPORATION JAPAN

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

Reol 066849 0802

, Frame , or for which a copy thereof is attached.

5 From: NUVOTON TECHNOLOGY CORPORATION JAPAN 1,. ADVANCED MEMORY TECHNOLOGIES LLC

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

Reol 067184 0869

, Frame , or for which a copy thereof is attached.

6. From: To:

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

Reel , Frame , or for 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(c)(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.

/Szymon M. Gurda/ December 30, 2024
Signature Date

Szymon M. Gurda 58451

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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.8.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 29086. 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.
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
12/836,122 12/30/2024 10:23:10 PM Z ET 085393-0241

Title of Invention
BOOSTER CIRCUIT

Application Information

APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 7920018
under 35 USC 111(a)

CONFIRMATION # 1536 FILEDBY YiLu
PATENT CENTER # 68561140 FILING DATE  07/14/2010
CUSTOMER # 53080 FIRST NAMED  Seiji Yamahira
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Szymon Gurda
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
POA.pdf 2 Power of Attorney 1147 KB
. Assignee showing of
2ia0096.paf 3 ownership per 37 CFR 3.73 121 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

50CB5FC9D64C98F6A0260403507A7D35AFBI5SAFFEQCFAEDS
POA . .pdf 4BB726C12E4851FF8CB0488BDE54269B4FB39A1E4961289CA
4879325C464800F1AEB7028647D9EBD

_ 2317EE3569A6903E7F26200B29928C1B4E91D9530700577CC6
aia0096.pdf 255A6D7F401573EB4B47DC01EEF7D0D337BC94AA868F70FC
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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 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.
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7 5% UNITED STATES PATENT AND TRADEMARK OFFICE

\\\ E UNITED STATES DEPARTMENT OF COMMERCE
P &\ United States Patent and Trademark Office
“ Address: ggMBM[Et§£ONER FOR PATENTS
O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/836,122 07/14/2010 Seiji Yamahira 085393-0241
CONFIRMATION NO. 1536
53080 POWER OF ATTORNEY NOTICE
Rimon PC - Panasonic Corporation
8300 Greensboro O R AR AR
Suite 500 0C000000082992047

McLean, VA 22102

Date Mailed: 01/14/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2024.

« The Power of Attorney to you in this application has been revoked by the applicant. 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.

/sltorres/

page 1 of 1
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
g0V

‘www.uspto.

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/836,122 07/14/2010 Seiji Yamahira 085393-0241
CONFIRMATION NO. 1536
27197 POA ACCEPTANCE LETTER
SZYMON M. GURDA. G
903 COMMERCE DR 0C000000082992076
SUITE 310

OAK BROOK, IL 60523

Date Mailed: 01/14/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2024.

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.

/sltorres/

page 1 of 1
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