ABSTRACT OF THE DISCLOSURE

An output terminal of a first boost circuit is connected to a second boost circuit.
After the second boost circuit is started up, a boost clock frequency of the second boost
circuit is reduced. A time required to start up the second boost circuit is reduced, and in
addition, a current supply capability of the first boost circuit is increased after the second
boost circuit is started up. When the second boost circuit is driven, output voltages of the
first and second boost circuits are stably supplied without instantaneously changing the

output voltage of the first boost circuit.

19
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WHAT IS CLAIMED IS:

1. An internal voltage generating circuit comprising:

a first boost circuit provided between a first voltage and a first terminal;

a second boost circuit provided between the first terminal and a second terminal;

a frequency dividing circuit configured to divide a first clock signal to be supplied
to the first boost circuit to generate a second clock signal; and

a buffer circuit configured to select and supply the first clock signal or the second

clock signal to the second boost circuit.

2. The internal voltage generating circuit of claim 1, further comprising:
a clock comparing circuit configured to compare the first clock signal and the

second clock signal to output a control singal to the buffer circuit.

3. An internal voltage generating circuit comprising;:

a first charge pump circuit configured to generate a second voltage from a first
voltage;

a second charge pump circuit configured to generate a third voltage from the
second voltage;

a frequency dividing circuit configured to divide a first clock signal to generate a
second clock signal; and

a buffer circuit configured to select the first clock signal or the second clock signal
and generate a third clock signal,

wherein the third clock signal is supplied to the second charge pump circuit.

4. The internal voltage generating circuit of claim 3, wherein

a clock signal having substantially the same frequency as that of the first clock
17
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signal is supplied to the first charge pump circuit.

5. The internal voltage generating circuit of claim 3, further comprising:
a comparison circuit configured to output a first control signal in accordance with
5  on the first clock signal and the second clock signal,

wherein the buffer circuit is controlled in accordance with the first control signal.

6. An internal voltage generating circuit comprising:
a first charge pump circuit configured to generate a second voltage from a first
10 voltage; and
a second charge pump circuit configured to generate a third voltage from the
second voltage,
wherein a frequency of a clock signal to be supplied to the second charge pump
circuit is changed in accordance with a control signal.
15
7. The internal voltage generating circuit of claim 6, wherein
the frequency of the clock signal to be supplied to the second charge pump circuit

is changed to a frequency which is obtained by dividing an original frequency.

18
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FIG. 10
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Title of Invention:

INTERNAL VOLTAGE GENERATING CIRCUIT
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7

1. For use when itting this Declaration prior to U.S. application filing date

() B the attached specification, or

2. For use when itti) “‘lhis Declaration after U.S. application filing date

; inn i Application No. filed on:
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Application:
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claims, as amended by any amendment(s) referred to above.
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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
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COUNTRY APPLICATION NO. DATE OF FILING PRIORITY
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INTERNAL VOLTAGE GENERATING CIRCUIT

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority under 35 U.S.C. §119(a) on Patent Application No.
2008-179566 filed in Japan on July 9, 2008, the entire contents of which are hereby

incorporated by reference.

BACKGROUND

The present disclosure relates to an internal voltage generating circuit employing a
boost circuit. |

In recent years, flash memories, which are non-volatile semiconductor memory
devices, require data read operation and data write operation which are performed using a
single power source voltage or a low power source voltage. To achieve this, a boost
circuit for supplying a boosted voltage or a negative boosted voltage during each operation
is required on a chip. Also, in CMOS processes, a voltage generated by a boost circuit is
used as a power source to improve characteristics of an analog circuit.

FIG. 9 shows a configuration of an internal voltage generating circuit 900 which is
disclosed in US Patent No. 5,999,475. The internal voltage generating circuit 900
includes a first boost circuit 901 which performs boost operation in synchronization with a
clock signal CLK and a complementary clock signal XCLK to output é first boosted
voltage VPUMPI1 through a first output node N1, a second boost circuit 902 which
similarly performs boost operation in synchronization with the clock signals CLK and
XCLK to output a second boosted voltage VPUMP2 through a second output node N2, and
a high voltage switch circuit 903 which causes a path between the first output node N1 and
the second output node N2 to be in the conductive or non-conductive state.

The first boost circuit 901 includes a first high voltage detecting circuit 904 which,

when a first control signal PPE1 is activated, detects a voltage level of the first boosted

SK hynix Ex. 1005, Page 23 of 129

AMT_SKHO00000440



10

15

20

25

voltage VPUMP1 and sets a first sense signal CKE1 to be in the active or inactive state, a
first CLK gate circuit 905 which outputs the clock signals CLK and XCLK as first boost
clock signals PCK1 and XPCKI1 in response to the first sense signal CKEl, and a first
charge pump circuit 906 which performs boost operation in synchronization with the first
boost clock signals PCK1 and XPCKI1 to output the first boosted voltage VPUMPI1
through the first output node N1.

The second boost circuit 902 includes a second high voltage detecting circuit 907
which, when a second control signal PPE2 is activated, detects a voltage level of the
second boosted voltage VPUMP2 and sets a second sense signal CKE2 to be in the active
or inactive state, a second CLK gate circuit 908 which outputs the clock signals CLK. and
XCLK as second boost clock signals PCK2 and XPCK2 in response to the second sense
signal CKE2, and a second charge pump circuit 909 which performs boost operation in
synchronization with the second boost clock signals PCK2 and XPCK2 to output the
second boosted voltage VPUMP2 through the second output node N2.

The high voltage switch circuit 903 is controlled in accordance with a control
signal XPPE1 complementary to the first control signal PPE1 and a sense signal XCKE1
complementary to the first sense signal CKE1. When the operation of the internal voltage
generating circuit 900 is started, the high voltage switch circuit 903 causes a path between
the first output node N1 and the second output node N2 to be in the conductive state.
After a voltage level of the first output node N1 becomes at a predetermined voltage level,
the high voltage switch circuit 903 causes the path between the first output node N1 and
the second output node N2 to be in the non-conductive state.

FIG. 10 shows details of the first charge pump circuit 906. The first charge pump
circuit 906 includes boost capacitances Cal to Ca4 which are boosted in synchronization
with the first boost clock signals PCK1 and XPCK1, charge transfer transistors Tal to Ta4
which transfer boosted charge from the previous stage to the next stage, and a backflow

preventing circuit Ta5 which prevents backflow of charge of the first output node N1
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(four-stages-one-parallel arrangement).

FIG. 11 shows details of the second charge pump circuit 909. The second charge
pump circuit 909 includes boost capacitances Cbl to Cb6 which are boosted in
synchronization with the second boost clock signals PCK2 and XPCK?2, charge transfer
transistors Tb1 to Tb6 which transfer boosted charge from the previous stage to the next
stage, and a backflow preventing circuit Tb7 which prevents backflow of charge of the
second output node N2 (six-stages-one-parallel arrangement).

Here, the first and second charge pump circuits 906 and 909 receive a power
source voltage VDD through first and second input terminals NIN1 and NIN2 and generate
the first and second boosted voltages VPUMP1 and VPUMP2, respectively. Output
voltages and output currents of the first and second charge pump circuits 906 and 909 are
assumed to have the following relationships. Specifically, it is assumed that the boosted
voltage VPUMP1 of the first charge pump circuit 906 is lower than the boosted voltage
VPUMP2 of the second charge pump circuit 909, and a current supply capability IPUMP1
of the first charge pump circuit 906 is larger than a current supply capability IPUMP2 of
the second charge pump circuit 909. Moreover, for example, it is assumed that the boost

capacitances Cal to Ca4 of the first charge pump circuit 906 each have a capacitance value

~of 5 pF, and the boost capacitances Cbl to Cb6 of the second charge pump circuit 909 each

have a capacitance value of 1 pF.

FIG. 12 shows operational waveforms in FIGS. 9 to 11. The boost operation will
be briefly described with reference to FIG. 12.

(Time TO)

An initial state of the circuit is shown. Both the first control signal PPE1 and the
second control signal PPE2 are at “L.”

(Time T1)

At time T1, the first control signal PPE1 transitions from “L” to “H.” In this case,

the first boosted voltage VPUMP1 at the first output node N1 has not reached a first target
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voltage VPP1_TARGET, and therefore, the first high voltage detecting circuit 904 outputs
“L” as the first sense signal CKE1. As aresult, the first CLK gate circuit 905 outputs the
clock signals CLK and XCLK as the first boost clock signals PCK1 and XPCK1, and the
first charge pump circuit 906 starts the boost operation in synchronization with the first
boost clock signals PCK1 and XPCK1.

Similarly, the second control signal PPE2 transitions from “L” to “H.” In this
case, the second boosted voltage VPUMP2 at the second output node N2 also has not
reached a second target voltage VPP2 TARGET, and therefore, the second high voltage
detecting circuit 907 outputs “L” as the second sense signal CKE2. As a result, the
second CLK gate circuit 908 outputs the clock signals CLK and XCLK as the second boost
clock signals PCK2 and XPCK2, and the second charge pump circuit 909 starts the boost
operation in synchronization with the second boost clock signals PCK2 and XPCK2.

Thus, since the first sense signal CKE1 is at “L,” the sense signal XCKEI]
complementary to this is at “H,” and therefore, the high voltage switch circuit 903 is in the
conductive state. As a result, charging of the first output node N1 and the second output
node N2 is started by the first charge pump circuit 906 and the second charge pump circuit
909.

(Time T2)

At time T2, while the high voltage switch circuit 903 remains in the conductive
state, the first output node N1 and the second output node N2 are charged at the same rate
by the first charge pump circuit 906 and the second charge pump circuit 909.

(Time T3)

At time T3, when the first boosted voltage VPUMP1 has reached the first target
voltage VPP1_TARGET, the first sense signal CKE1 of the first high voltage detecting
circuit 904 transitions from “L” to “H,” and the first CLK gate circuit 905 fixes the first
boost clock signal PCK1 to “L” and its complementary signal XPCK1 to “H.” As a result,

the boost operation of the first charge pump circuit 906 is stopped, and at the same time,
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the high voltage switch circuit 903 transitions from the conductive state to the non-
conductive state, so that the first output node N1 and the second output node N2 are
disconnected.

During a “Phasel” period from time T1 to time T3 that the high voltage switch
circuit 903 is in the conductive state, the second output node N2 of the second charge
pump circuit 909 having the low current supply capability IPUMP2 is rapidly charged to
the first target voltage VPP1 _TARGET by the first charge pump circuit 906 having the
high current supply capability [IPUMP1. At time T3, the intemal voltage generating
circuit 900 transitions from the “Phase 1 period to a “Phase2” period during which the
high voltage switch circuit 903 is in the non-conductive state, and the first charge pump
circuit 906 and the second charge pump circuit 909 operate independently of each other.
Thereafter, Phase 2 continues.

(Time T4)

At time T4, the second output node N2 is charged using only the second charge
pump circuit 909 which has the boost capacitances Cbl to Cb6 (=1 pF) which are 1/5 of
the first boost capacitances Cal to Ca4 (=5 pF) of the first charge pump circuit 906. At
time T35, the second output node N2 reaches the second target voltage VPP2 TARGET.
During Phase2 that the second output node N2 is charged using only the second charge
pump circuit 909 having the low current supply capability IPUMP2, a change in voltage
per unit time at the second output node N2 is smaller than that during Phasel.

Thereafter, the logic of the first sense signal CKE1 is inverted, depending on the
voltage level of the first output node N1, and the logic of the second sense signal CKE2 is
inverted, depending on the voltage level of the second output node N2. Thus, the first
charge pump circuit 906 and the second charge pump circuit 909 repeatedly perform
intermittent operation to hold the respective voltage levels.

As described above, the first output node N1 of the first charge pump circuit 906

having the high current supply capability IPUMP1 and the second output node N2 of the
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second charge pump circuit 909 having the low current supply capability IPUMP2 are
controlled into the conductive/non-conductive state by the high voltage switch circuit 903.
As a result, a voltage setup time for the second output node N2 of the second charge pump
circuit 909 having the low current supply capability IPUMP2 can be reduced while

preventing an increase in area of the internal voltage generating circuit 900.

SUMMARY

In the conventional internal voltage generating circuit 900, the second boost
capacitances Cbl to Cb6 of FIG. 11 may be increased only for the purpose of reducing the
setup time of the second charge pump circuit 909 during Phase2, which disadvantageously
increasing the number of circuits having poor use efficiency. Moreover, when the second
boost capacitances Cbl to Cb6 are increased so as to reduce the setup time, a smoothing
capacitance is required at the second output node N2 of the second charge pump circuit
909 so as to prevent a ripple at the second output node N2, which disadvantageously
increases the circuit area.

An overview of representative embodiments of the present disclosure will be
briefly described as follows.

According to an aspect of the present disclosure, an internal voltage generating
circuit includes a first boost circuit provided between a first voltage and a first terminal, a
second boost circuit provided between the first terminal and a second terminal, a frequency
dividing circuit configured to divide a first clock signal to be supplied to the first boost
circuit to generate a second clock signal, and a buffer circuit configured to select and
supply the first clock signal or the second clock signal to the second boost circuit.

According to another aspect of the present disclosure, an internal voltage
generating circuit includes a first charge pump circuit configured to generate a second
voltage from a first voltage, a second charge pump circuit configured to generate a third

voltage from the second voltage, a frequency dividing circuit configured to divide a first
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clock signal to generate a second clock signal, and a buffer circuit configured to select the
first clock signal or the second clock signal and generate a third clock signal. The third
clock signal is supplied to the second charge pump circuit.

According to still another aspect, an internal voltage generating circuit includes a
first charge pump circuit configured to generate a second voltage from a first voltage, and a
second charge pump circuit configured to generate a third voltage from the second voltage.
A frequency of a clock signal to be supplied to the second charge pump circuit is changed
in accordance with a control signal.

According to the internal voltage generating circuit of the present disclosure, a
boosted voltage of the first charge pump circuit in the first boost circuit is used as an input
voltage to the second charge pump circuit having a low current supply capability in the
second boost circuit. Each charge pump circuit is controlled by a high voltage detecting
circuit. Moreover, by dividing a boost clock signal to be supplied to the second charge
pump circuit, the setup time of the second charge pump circuit can be reduced. After the
second charge pump circuit is set up, current supply can be concentrated into the output
load of the first charge pump circuit, whereby a more stable boosted voltage and a more
stable boosted current can be supplied.

Moreover, if a clock comparing circuit is further provided which compares the first
clock signal and the second clock signal to control a timing of the output selection of the
buffer circuit, the cycle of the boost clock signal is prevented from being temporarily
reduced, by switching between the clock signal and the frequency-divided clock signal
when both of them is at “H” or “L,” whereby an increase in fluctuation of the output

voltage can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing a configuration of an internal voltage

generating circuit according to a first embodiment of the present disclosure.
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FIG. 2 is a circuit diagram showing a detailed example configuration of a
frequency dividing circuit of FIG. 1.

FIG. 3 is a circuit diagram showing a detailed example configuration of a buffer
circuit of FIG. 1.

FIG. 4 is a circuit diagram showing a detailed example configuration of a second
charge pump circuit of FIG. 1.

FIG. 5 is a timing diagram showing operation of the internal voltage generating
circuit of FIG. 1.

FIG. 6 is a block diagram showing a configuration of an internal voltage
generating circuit according to a second embodiment of the present disclosure.

FIG. 7 1s a circuit diagram showing a detailed example configuration of a clock .
comparing circuit of FIG. 6.

FIG. 8 is a timing diagram showing operation of the internal voltage generating
circuit of FIG. 6.

FIG. 9 is a block diagram showing a configuration of an example conventional
internal voltage generating circuit.

FIG. 10 is a circuit diagram showing a detailed example configuration of a first
charge pump circuit of FIG. 9.

FIG. 11 is a circuit diagram showing a detailed example configuration of a second
charge pump circuit of FIG. 9.

FIG. 12 is a timing diagram showing operation of the internal voltage generating

circuit of FIG. 9.

DETAILED DESCRIPTION
Hereinafter, embodiments of the present disclosure will be described with
reference to the accompanying drawings. Like parts are indicated by like referencé

symbols and will not be repeatedly described.
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(First Embodiment)

<Configuration>

FIG. 1 shows a configuration of an internal voltage generating circuit 100
according to a first embodiment of the present disclosure. The internal voltage generating
circuit 100 includes a first boost circuit 901 which is driven in accordance with a first
control signal PPE1, and a second boost circuit 101 which is driven in accordance with a
second control signal PPE2. The internal voltage generating circuit 100 outputs a first
boosted voltage VPUMP1 through a first output node N1 of the first boost circuit 901, and
outputs a second boosted voltage VPUMP2 through a second output node N2 of the second
boost circuit 101. Reference symbol 102 indicates a frequency dividing circuit (FDIV)
which receives a clock signal CLK having a frequency and generates a frequency-divided
clock signal FCK having a frequency which is 1/N of that of the clock signal CLK (N is a
natural number of two or more) in accordance with a control signal FDE. Reference
symbol 103 indicates a buffer circuit (BUF) which outputs the clock signal CLK or the
frequency-divided clock signal FCK as a clock signal SCK, and at the same time, outputs a
clock signal XSCK complementary to the clock signal SCK, in accordance with the control
signal FDE. Reference symbol 104 indicates a second charge pump circuit which
receives the first boosted voltage VPUMP1 of the first boost circuit 901 as an input voltage
and generates the second boosted voltage VPUMP2.

FIG. 2 shows an example configuration of the frequency dividing circuit 102.
Reference symbol 105 indicates a flip-flop circuit which transitions to the reset state and
outputs “L” through a terminal Q when the control signal FDE is at “L.” On the other
hand, a terminal NQ is a signal terminal complementary to the terminal Q. The flip-flop
105 outputs “H” through the terminal NQ when it is in the reset state. When the control
signal FDE is at “H,” the flip-flop 105 inverts the logic of the terminal Q, which is
triggered by a rising edge of the clock signal CLK. As a result, the flip-flop 105 outputs

the frequency-divided clock signal FCK whose frequency is a half of that of the clock
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signal CLK. Specifically, when the frequency of the clock signal CLK is fclk, the
frequency of the frequency-divided clock signal FCK is fclk/2.

FIG. 3 shows an example configuration of the buffer circuit 103. Reference
symbols 107 to 111 are logic elements. When FDE is at “L,” the logic element 107 (one
of two input logic elements) is effective, so that the clock signal CLK is selected and
output as the clock signal SCK, and at the same time, the clock signal XSCK
complementary to the clock signal SCK is output. When FDE is at “H,” the logic element
108 (the other input logic element) is effective, so that the frequency-divided clock signal
FCK is selected and output as the clock signal SCK, and at the same time, the clock signal
XSCK complementary to the clock signal SCK is output.

FIG. 4 shows an example configuration of the second charge pump circuit 104
(two-stages-one-parallel arrangement). Reference symbols Ccl and Cc2 indicate boost
capacitances which are boosted in accordance with second boost clock signals PCK2 and
XPCK2, respectively. Reference symbols Tcl and Tc2 indicate charge transfer
transistors which have a diode-connection and transfer charge from the previous stage to
the next stage. Reference symbol Tc3 indicates a backflow preventing circuit which
prevents backflow of the boosted voltage VPUMP2. Here, the second charge pump
circuit 104 receives the first boosted voltage VPUMP1 of a first charge pump circuit 906
as an input voltage and generates the second boosted voltage VPUMP2 which has a higher
voltage level than that of the first boosted voltage VPUMP1. Specifically, the boosted
voltage VPUMP?2 of the second charge pump circuit 104 is represented by

VPUMP2=VPUMP1+Va
where Vo represents an increase in voltage of the second charge pump circuit 104.

Note that the present disclosure is not limited to the frequency dividing circuit 102
of FIG. 2. Any circuit having a similar function may be employed. Moreover, the
frequency dividing circuit 102 is not limited to 1/2 frequency division and may be I/N

frequency division (N: a natural number of two or more). A complementary clock signal
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may be generated by the frequency dividing circuit 102.

Moreover, the numbers of elements connected in parallel and elements connected
in series in the charge pump circuits 906 and 104 are only for illustrative purposes. The
present disclosure is not limited to this. Any configuration having a similar function may
be employed. Moreover, although a pair of the first boost circuit 901 and the second
boost circuit 101 is provided, the second boost circuit 101 may include a plurality of
charge pump circuits, each of which is connected to the first output node N1. In this case,
the frequency dividing circuit 102 and the buffer circuit 103 may be shared or a plurality of
frequency dividing circuits 102 and a plurality of buffer circuits 103 may be provided,
resulting in a similar effect.

Next, operation of the internal voltage generating circuit 100 shown in FIGS. 1 to
4 will be described with reference to FIG. 5. Here, the output voltages and output
currents of the first and second charge pump circuits 906 and 104 are assumed to have the
following relationships. The first boosted 'voltage VPUMP1 of the first charge pumjp
circuit 906 is lower than the second boosted voltage VPUMP?2 of the second charge pump
circuit 104, and the current supply capability IPUMP1 of the first charge pump circuit 906
is larger than the current supply capability IPUMP2 of the second charge pump circuit 104.

(Time TO)

The circuit is in the initial state, where the first control signal PPE1 and the second
control signal PPE2 are both at “L.”

(Time T1)

At time T1, the first control signal PPE1 transitions from “L” to “H.” In this case,
the first boosted voltage VPUMP1 of the first output node N1 has not reached a first target
voltage VPP1_TARGET, and therefore, a first high voltage detecting circuit 904 outputs
“L” as a first sense signal CKE1l. As a result, a first CLK gate circuit 905 outputs the
clock signals CLK and XCLK as first boost clock signals PCK1 and XPCK1, and the first

charge pump circuit 906 starts boost operation in synchronization with the first boost clock
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signals PCK1 and XPCKI1.

Similarly, the second control signal PPE2 transitions from “L” to “H.” In this
case, the second boosted voltage VPUMP2 of the second output node N2 also has not
reached a second target voltage VPP2 TARGET, and therefore, a second high voltage
detecting circuit 907 outputs “L” as a second sense signal CKE2. Also, since the control
signal FDE is at “L,” the frequency dividing circuit 102 fixes the frequency-divided clock
signal FCK to “L,” and the buffer circuit 103 outputs tﬁe clock signal CLK as the clock
signal SCK to a second CLK gate circuit 908.

As a result, the second CLK gate circuit 908 outputs the clock signals SCK and
XSCK as the second boost clock signals PCK2 and XPCK2, and the second charge pump
circuit 104 starts boost operation in synchronization with the second boost clock signals
PCK2 and XPCK2.

(Time T2)

At time T2, the first charge pump circuit 906 receives the first boost clock signals
PCK1 and XPCK.1 and outputs the first boosted voltage VPUMP1 through the first output
node N1, and the second charge pump circuit 104 receives the second boost clock signals
PCK2 and XPCK2 and outputs the second boosted voltage VPUMP2 (=VPUMP1+Va)
through the second output node N2. A setup time until this time is substantially the same
for the second boosted voltage VPUMP2 and the first boosted voltage VPUMP1.

(Time T3)

At time T3, when the first boosted voltage VPUMP1 of the first output node N1
has reached the first target voltage VPP1_TARGET, the first sense signal CKE1 of the first
high voltage detecting circuit 904 transitions from “L” to “H.” As a result, the first CLK
gate circuit 905 fixes the first boost clock signal PCK1 to “L” and its complementary
signal XPCK1 to “H,” so that the boost operation of the first charge pump circuit 906 is
stopped. On the other hand, since the second boosted voltage VPUMP2 of the second

output node N2 has not reached the second target voltage VPP2 TARGET, the boost
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operation is continued. As a result, the first charge pump circuit 906 no longer contribute
to an increase in the second boosted voltage VPUMP2, i.e., the increase is attributed only
to the current supply capability of the second charge pump circuit 104, resulting in a
decrease in voltage increasing rate. In other words, as is similar to the conventional
example, “Phasel” during which the voltage is increased without the contribution of the
charge pump circuit 906 continues until time T3, and “Phasel” is transitioned to “Phase2”
during which there is no contribution of the charge pump circuit 906 at time T3, and
thereafter, Phase 2 continues.

(Time T4)

At time T4, the second boosted voltage VPUMP2 of the second output node N2
reaches the second target voltage VPP2 TARGET. As aresult, the boost operation of the
second charge pump circuit 104 is stopped. Note that the second boosted voltage
VPUMP2 increases until the first target voltage VPP1 TARGET of the first boosted
voltage VPUMP1 at substantially the same rate as that of the first boosted voltage
VPUMPI, resulting in a reduction in setup time. Also, obviously, during the time that the
second charge pump circuit 104 is stopped, the second charge pump circuit 104 does not
consume charge of the first boosted voltage VPUMP1 of the first charge pump circuit 906,
and therefore, charge which would otherwise be supplied to the second charge pump
circuit 104 can be supplied to an output load of the first charge pump circuit 906, whereby
the use efficiency of the first boost circuit 901 can be improved.

(Time T5)

At time TS5, when the first boosted voltage VPUMP1 becomes lower than the first
target voltage VPP1 TARGET, the first sense signal CKEI transitions from “L” to “H,” so
that the boost operation of the first charge pump circuit 906 is resumed.

(Time T6)

At time T6, when the control signal FDE has transitioned from “L” to “H,” the

frequency dividing circuit 102 is driven to output the frequency-divided clock signal FCK
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whose frequency is 1/2 of that of the clock signal CLK. At the same time, the buffer
circuit 103 switches the clock signal SCK to be supplied to the second CLK gate circuit
908 from the clock signal CLK to the frequency-divided clock signal FCK and starts
outputting the clock signal SCK. As a result, the clock signals SCK and XSCK based on
the frequency-divided clock signal FCK are supplied as the second boost clock signals
PCK2 and XPCK2 of the second charge pump circuit 104. Therefore, after the second
charge pump circuit 104 starts the boost operation, charge at the first output node N1 is no
longer rapidly used. As a result, even when the boost capacitances Ccl and Cc2 of the
second charge pump circuit 104 are increased so as to reduce the setup time of the second
output node N2, the potential stability of the first output node N1 can be held. Moreover,
it is possible to allow the current supply capability IPUMP1 of the first charge pump
circuit 906 to stably supply charge.

Thereafter, the first charge pump circuit 906 performs an intermittent operation,
depending on the voltage level of the first boosted voltage VPUMP1 of the first output
node N1. Similarly, the second charge pump circuit 104 performs intermittent operatioﬁ,
depending on the voltage level of the second boosted voltage VPUMP2 of the second
output node N2. During this period of time, the second sense signal CKE2 falls at time
T7, the first sense signal CKE1 falls at time T8, and the first sense signal CKE1 rises at
time T9.

Note that current consumption can be reduced by synchronizing both or either of
the frequency dividing circuit 102 and the buffer circuit 103 with the second sense signal
CKE2 of the second high voltage detecting circuit 907.

<Effect>

As described above, the first boosted voltage VPUMP1 of the first charge pump
circuit 906 is used as an input voltage to the second charge pump circuit 104 having a
small current supply capability, and the charge pump circuits 906 and 104 are controlled

using the separate high voltage detecting circuits 904 and 907, respectively, and moreover,
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the boost clock signal to be supplied to the second charge pump circuit 104 is divided,
whereby the setup time of the second charge pump circuit 104 can be reduced. In
addition, after setting up, current supply can be concentrated into the output load of the
first charge pump circuit 906, and even when the second charge pump circuit 104 is
operated, the frequency of the boost clock signal is set to be low. Therefore, the
fluctuation of the output voltage of the first charge pump circuit 906 can be suppressed,
resulting in a more stable boosted voltage and a more stable supply of a boost current.

{Second Embodiment)

FIG. 6 shows an internal voltage generating circuit 200 according to a second
embodiment which is different from the internal voltage generating circuit 100 of the first
embodiment of FIG. 1 in that the buffer circuit 103 is controlled by a clock comparing
circuit (CMP) 201 which compares the clock signal CLK and the frequency-divided clock
signal FCK and generates a new control signal FCE. Referring to FIG. 7, in the clock
comparing circuit 201, when the clock signal CLK and the frequency-divided clock signal
FCK are both at “H,” the output of the operational circuit 202 is at “H” and is input to a
clock terminal of a latch circuit 203, which in tum outputs the control signal FDE (=“H")
received as a data signal as the new control signal FCE through a terminal Q. As a result,
the buffer circuit 103 switches the clock signal SCK between the clock signal CLK and the
frequency-divided clock signal FCK.

FIG. 8 is a timing diagram which is obtained by adding time T6a to FIG. 5. At
time T6, although thé logic of the control signal FDE transitions, since the clock signal
CLK and the frequency-divided clock signal FCK are both at “L,” the new control signal
FCE remains at “L.” At time T6a, both the clock signal CLK and the frequency-divided
clock signal FCK transition to “H,” so that the control signal FDE (=*“H”) becomes
effective and the logic of the new control signal FCE transitions, and the buffer circuit 103
outputs the clock signals SCK and XSCK to the second CLK gate circuit 908 based on the

frequency-divided clock signal FCK.
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Note that if all or any of the frequency dividing circuit 102, the buffer circuit 103
and the clock comparing circuit 201 are operated in synchronization with the second sense
signal CKE?2 of the second high voltage detecting circuit 907, current consumption can be
reduced.

Thus, by switching between the clock signal CLK and the frequency-divided clock
signal FCK when both of them are at “H” or “L,” it is possible to prevent the cycle of the
clock signals SCK and XSCK to the second CLK gate circuit 908 from being temporarily
decreased, whereby an increase in fluctuation of the output voltage can be prevented.

Although it has been assumed in the embodiments above that the single-phase
clock signals CLK and XCI K are employed, it is clear that if a plurality of first and second
charge pump circuits 906 and 104 are arranged in parallel, then when a multi-phase clock
signal is supplied to the respective corresponding charge pump circuits, a similar function
and effect can be obtained.

The internal voltage generating circuit of the present disclosure is useful as, for
example, a power source generating circuit for a non-volatile semiconductor memory
device. The internal voltage generating circuit of the present disclosure can also be used
in applications, such as power source circuits for a volatile semiconductor memory device
(e.g., a DRAM, etc.), a liquid crystal device, a mobile device and the like.

Although the preferable embodiments of the present disclosure have been
described above, the present disclosure is not limited to those. Various changes and

meodifications can be made.
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Docket No.: 079195-0937 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.: Not Yet Assigned Group Art Unit: Not Yet Assigned

Filed: July 02,2009 Examiner: Not Yet Assigned

For: INTERNAL VOLTAGE GENERATING CIRCUIT

INFORMATION DISCLOSURE STATEMENT

Mail Stop New Utility
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. No certification or fee is required.

The relevance of the reference US §,999,475 is discussed in the present specification.
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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,

600 13" Street, N.W.
Washington, DC 20005-3096
Phone: 202.756.8000 MEF:mjb
Facsimile: 202.756.8087
Date: July 2, 2009
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Case Docket Number: 079195-0937 Customer Number: 53080

UTILITY PATENT APPLICATION
UNDER 37 CFR 1.53(b)

Mail Stop New Utility Application
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Transmitted herewith for filing is the patent application of:

INVENTOR: Seiji YAMAHIRA
FOR: INTERNAL VOLTAGE GENERATING CIRCUIT

Enclosed are:

X 19 pages of specification, claims, abstract.

>}l Declaration and Power of Attorney.

X Priority Claimed of Japanese Patent Application No. JP 2008-179566 filed July 9, 2008.
X 8 sheets of formal drawing.

X Information Disclosure Statement, Form PTO-1449 and references.

The filing fee has been calculated as shown below:

NO. OF EXTRA RATE AMOUNT
CLAIMS CLAIMS

Total Claims 7 -20 0 $52.00 $0.00
Independent Claims 3 -3 0 $220.00 $0.00
Multiple Dependent Claim(s) $0.00
Sheets of specification and drawing ($260.00 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
Late Filing Fee(Declaration) $0.00
Total of Above Calculations $1,090.00
Less % for Small Entity $0.00
English Translation Surcharge $0.00
Assignment & Recording Fee $0.00
Total Fee $1,090.00
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Case Docket Number: 079195-0937

X Please charge my Deposit Account No. 500417 in the amount of $1,090.00. A duplicate
copy of this sheet is enclosed.

R4 The Commissioner is hereby authorized to charge payment of the following fees
associated with this communication or credit any overpayment to Deposit Account No.
500417 . A duplicate copy is enclosed.

X Any additional filing fees required under 37 CFR 1.16.

X The Commissioner is hereby authorized to charge payment of the following fees during
the pendency of this application or credit any overpayment to Deposit Account No.
500417. A duplicate copy of this sheet is enclosed.

< Any patent application processing fees under 37 CFR 1.17.

X< Any filing fees under 37 CFR 1.16 for presentation of extra claims.

Respectfully submitted,

600 13™ Street, N.W. :
Washington, DC 20005-3096 as ouredrrespondence address.
Phone: 202.756.8000 MEF:mjb

Facsimile: 202.756.8087

Date: July 2, 2009
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

WWW.uSplo.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
12/497,090 07/02/2009 2838 1090 079195-0937 7 3
CONFIRMATION NO. 5747
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MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW R R L R

WASHINGTON, DC 20005-3096
Date Mailed: 07/20/2009

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;
Power of Attorney: The patent practitioners associated with Customer Number 53080

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2008-179566 07/09/2008

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: 07/14/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/497,090

Projected Publication Date: 01/14/2010
Non-Publication Request: No

Early Publication Request: No
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Title

INTERNAL VOLTAGE GENERATING CIRCUIT
Preliminary Class

363

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 {0 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

SK hynix Ex. 1005, Page 44 of 129

AMT_SKHO00000461



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).
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Application No. Applicant(s)

12/497,090 YAMAHIRA, SEIJI
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

eamed patent term adjustment. See 37 CFR 1.704(b).

Status

1)Kl Responsive to communication(s) filed on 02 July 2009.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-7 is/are pending in the application.
4a) Of the above claim(s) ______is/are withdrawn from consideration.
50X Claim(s) 1-5 is/are allowed.
6)X] Claim(s) 6 is/are rejected.
X Claim(s) 7 is/are objected to.
8)] Claim(s)____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)IX] The drawing(s) filed on 02 July 2009 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)lJ Al b)[] Some * ¢)[_] None of:
1.IX] 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 (PT0O-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) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 7/2/09. 6) D Other: ______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100922
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Art Unit: 2816

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 —

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

Claim 6 is rejected under 35 U.S.C. 102(e) as being anticipated by Frulio et al.
(7,579,902).

Fig. 7 shows a first charge pump 1 to m and a second charge pump m+1 to n as
recited in claim 6. The frequency of the clock to the second charge pump is changed

according to control signal STOP2 (clock frequency changes between active and zero).

Conclusion
Claims 1-5 appear to be allowable over the Prior Art of record. Claim 7 is
objected to as being dependent upon a rejected base claim, but would be allowable if
rewritten in independent form including all of the limitations of the base claim and any
intervening claims. Frulio et al. does not appear to show the divider recited in claims 1,
Jand7.
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Jeffrey S. Zweizig whose telephone number is (571)
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Application/Control Number: 12/497,090 Page 3
Art Unit: 2816

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

Art Unit 2816
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Docket No.: 079195-0937

II;I THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Customer Number: 53080

Seiji YAMAHIRA Confirmation Number: 5747
Application No.: 12/497,090 Group Art Unit: 2816

Filed: July 02, 2009 . Examiner; Jeffery Shawn ZWEIZIG

For: INTERNAL VOLTAGE GENERATING CIRCUIT

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

Alexandria, VA 22313-1450

Dear Sir:

Transmitted herewith is an Amendment in the aboveidentified application.
No additional fee is required.
Applicant is entitled to small entity status under 37 CFR 1.27
Also attached:

PATENT

The fee has been calculated as shown below:

| NO. OF HIGHEST EXTRA RATE FEE
| CLAIMS PREVIOUSLY CLAIMS
o PAID FOR

Total Claims ‘ 7 20 0 $52.00 = $0.00
Independent Claims 3 3 0 $220.00= $0.00
Multiple dependent claims newly presented $0.00
Fee for extension of time $0.00
Total of Above Calculations $0.00

] Please charge my Deposit Account No. 500417 in the amount of $0.00. An additional copy of this transmittal sheet

is submitted herewith.

X The Commissioner is hereby authorized to charge payment of any fees associated with this communication or credit
any overpayment, to Deposit Account No. 500417, including any filing fees under 37 CFR 1.16 for presentation of

extra claims and any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,

McDERMOTT WALL & EMERY LLP

600 13" Street, N.W. Plepse récognize our Customer No. 53080 as our

Washington, DC 20005-3096
Phone: 202.756.8000 MEF:rp
Facsimile: 202.756.8087
Date: December 22, 2010
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Docket No.: 079195-0937 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Seiji YAMAHIRA - . Confirmation Number: 5747
Application No.: 12/497,090 Group Art Unit: 2816

Filed: July 02,2009 Examiner: Jeffery Shawn ZWEIZIG

For: INTERNAL VOLTAGE GENERATING CIRCUIT

AMENDMENT UNDER37C.F.R. §1.111

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

Alexandria, VA 22313-1450
Sir: ’

In response to the Office Action dated September 24, 2010, having a three-month
shortened statutory period for response set to expire on December 24, 2010, please amend the

above-identified application as follows:
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Application No.: 12/497,090

REMARKS

L Introduction

In response to the pending Office Action, Applicants have amended claim 6 so as to more
specifically recite the intended subject matter of the present disclosure. No new matter has been
added.

Applicants note with appreciation the indication of allowance of claims 1-5 and the
indication that claim 7 recites patentable subject matter.

For at least the reasons set forth below, it is respectfully submitted that all pending claims

are now in condition for allowance.

1L The Rejection Of Claim 6 Under 35 U.S.C. §102

Claim 6 was rejected under 35 U.S.C. § 102 as being anticipated by USP No. 7,579,902
to Frulio. For at least the following reasons, it is respectfully submitted that claim 6, as
amended, is not anticipated by Frulio.

Claim 6 relates to an internal voltage generating circuit which includes a first charge
pump circuit configured to generate a second voltage from a first voltage; and a second charge
pump circuit configured to generate a third voltage from the second voltage. As amended, claim
6 further recites that a pulse width of a clock signal to be supplied to the second charge pump
circuit is changed in accordance with a control signal.

For example, as explained in paragraph [0070] of Applicants’ published application, if
the control signal FDE transitions from low to high, the pulse width of the frequency-divided
clock signal FCK is twice the pulse width of the clock signal CLK, and the pulse width of the

second boost clock signal PCK2 is charged to twice the pulse width of the clock signal CLK.
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Thus, in accordance with the claimed circuit recited by amended claim 6, the length of the period

in which the clock signal is in a high state (i.e., the pulse width) is changed.

Turning to the pending rejection and the cited prior art reference, Frulio discloses a
charge pump circuit which inhibits the clock signal supplied to the second charge pump circuit

by the control signal STOP2. In other words, Frulio discloses changing the length of a period in

which the clock signal is in a low state. However, Frulio fails to teach or suggest the feature that

the length of a period in which the clock signal is in a high state is changed.

Thus, at a minimum, Frulio fails to disclose or suggest the feature of amended claim 6
which recites “a pulse width of a clock signal to be supplied to the second charge pump circuit is
changed in accordance with a control signal.”

As it is well known that the factual determination of lack of novelty under 35 U.S.C. §

102 requires the identical disclosure in a single reference of each element of a claimed invention,

such that the identically claimed invention is placed into the possession of one having ordinary
skill in the art, Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339, 54 USPQ2d 1299 (Fed. Cir. 2000),
Electro Medical Systems S.A. v. Cooper Life Sciences, Inc., 34 F.3d 1048, 32 USPQ2d 1017
(Fed. Cir. 1994), and Frulio fails to do so for at least the foregoing reasons, it is clear that Frulio

does not anticipate amended claim 6.

I Summary

Applicants submit that all of the claims are now in condition for allowance, an indication
of which is respectfully solicited.
To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is

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

such deposit account.

600 13" Street, N.W.
Washington, DC 20005-3096
Phone: 202.756.8000 MEF:rp
Facsimile: 202.756.8087
Date: December 22, 2010

WDC99 1956618-1.079195.0937

Respectfully submitted,

ILL & EMERY LLP

36,139

Please refognize our Customer No. 53080
as our c¢orrespondence address.
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IN THE CLAIMS:

Please amend the claims as follows:

1. (Original) An internal voltage generating circuit comprising:

a first boost circuit provided between a first voltage and a first terminal,

a second boost circuit provided between the first terminal and a second terminal;

a frequency dividing circuit configured to divide a first clock signal to be supplied to the
first boost circuit to generate a second clock signal; and

a buffer circuit configured to select and supply the first clock signal or the second clock
signal to the second boost circuit.

2. (Original) The internal voltage generating circuit of claim 1, further comprising:

a clock comparing circuit configured to compare the first clock signal and the second
clock signal to output a control signal to the buffer circuit.

3. (Original) An internal voltage generating circuit comprising:

a first charge pump circuit configured to generate a second voltage from a first voltage;

a second charge pump circuit configured to generate a third voltage from the second

voltage;

a frequency dividing circuit configured to divide a first clock signal to generate a second
clock signal; and

a buffer circuit configured to select the first clock signal or the second clock signal and
generate a third clock signal,

wherein the third clock signal is supplied to the second charge pump circuit.

4. (Original) The internal voltage generating circuit of claim 3, wherein
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a clock signal having substantially the same frequency as that of the first clock signal is
supplied to the first charge pump circuit.

5. (Original) The internal voltage generating circuit of claim 3, further comprising:

a comparison circuit configured to output a first control signal in accordance with on the
first clock signal and the second clock signal,

wherein the buffer circuit is controlled in accordance with the first control signal.

6. (Currently amended) An internal voltage generating circuit comprising:

a first charge pump circuit configured to generate a second voltage from a first voltage;
and

a second charge pump circuit configured to generate a third voltage from the second
voltage,

wherein a frequeney pulse width of a clock signal to be supplied to the second charge
pump circuit is chaﬁged in accordance with a control signal.

7. (Original) The internal voltage generating circuit of claim 6, wherein

the frequency of the clock signal to be supplied to the second charge pump circuit is

changed to a frequency which is obtained by dividing an original frequency.
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Application No. Applicant(s)

12/497,090 YAMAHIRA, SEIJI
Office Action Summary Exarminer A Unit

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 (8) MONTHS from the mailing date of this communication.
- Failure 1o 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 22 December 2010.

a)XJ This action is FINAL. 2b)[] 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. 218.

Disposition of Claims
4\ Claim(s) 1-7is/are pending in the application.
4a) Of the above claim(s) _______is/are withdrawn from consideration.
5[ Claim(s) 1-5is/are allowed.
8)X] Claim(s) 6 and 7is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[[] The specification is objected to by the Examiner.
0)X] The drawing(s) filed on 02 July 2009 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)X Al b)[] Some * ¢)[] None of:
1. 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) I:l 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) [_] Information Disclosure Statement(s) (P TO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-086) Office Action Summary Part of Paper No./Mail Date 20110110

SK hynix Ex. 1005, Page 88 of 129

AMT_SKHO00000505



Application/Control Number: 12/497,090 Page 2
Art Unit: 2816

Claim Rejections -35USC § 112

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

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

Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant
regards as the invention.

Original claim 7 is rendered indefinite by the amendment to base claim 6. In

claim 7 line 2 there is no longer any anteceded basis for "the frequency".

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 —

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

Amended claim 6 remains rejected under 35 U.S.C. 102(e) as being anticipated

by Frulio et al. (7,579,902).
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Application/Control Number: 12/497,090 Page 3
Art Unit: 2816

Fig. 7 shows a first charge pump 1 to m and a second charge pump m+1 to n as
recited in claim 6. The frequency or pulse width of the clock to the second charge pump

is changed according to control signal STOP2.

Response to Amendments and Arguments
The amendment to claim 6 is not seen to materially alter the scope of the claim.
Like frequency, pulse width is an inherent characteristic of the clock, which is changed

according to the control signal STOP2.

Conclusion
Claims 1-5 appear to be allowable over the Prior Art of record. Claim 7 would be
allowable if rewritten to overcome the rejection(s) under 35 U.S.C. 112, 2nd paragraph,
set forth in this Office action and to include all of the limitations of the base claim and
any intervening claims. Frulio et al. does not appear to show the divider recited in

claims1,3and 7.

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within
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Application/Control Number: 12/497,090 Page 4
Art Unit: 2816

TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to 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.
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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
IJeffrey S. Zweizig/ Jeffrey S. Zweizig
Primary Examiner, Art Unit 2816 Primary Examiner

Art Unit 2816
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Docket No.: 079195-0937 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Seiji YAMAHIRA Confirmation Number: 5747
Application No.: 12/497,090 Group Art Unit: 2816

Filed: July 02, 2009 Examiner: Jeffery Shawn ZWEIZIG

For: INTERNAL VOLTAGE GENERATING CIRCUIT

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop - Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In response to the Final Office Action dated January 11, 2011, having a three-month

shortened statutory period for response set to expire on April 11, 2011, please amend the above-

identified application as follows:

WDC99 2001216-1.079195.0937
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REMARKS
In response to the pending Office Action, Applicants have cancelled claim 6, without
prejudice, and have rewritten claim 7 into independent format. Claim 7 has also been amended
to address the rejection thereof under 35 U.S.C. § 112, second paragraph. As claim 7 was
indicated to recite patentable subject matter, it is respectfully submitted that, as amended, claim 7
is in condition for allowance.
In addition for the foregoing, new claims 8 and 9 have been added. New claim 8 relates

to an internal voltage generating circuit, and recites, infer alia, a length of a period in which a

clock signal to be supplied to the second charge pump circuit is in a high state is changed in

accordance with a control signal. Thus, new claim 8 expressly states that a length of a period in
which the clock signal is in a high state is changed.

As noted in the Applicants’ previous response, for example, as explained in paragraph
[0070] of Applicants’ published application, if the control signal FDE transitions from low to
high, the pulse width of the frequency-divided clock signal FCK is twice the pulse width of the
clock signal CLK, and the pulse width of the second boost clock signal PCK2 is changed to
twice the pulse width of the clock signal CLK. Thus, in accordance with the claimed circuit, the

length of the period in which the clock signal, to be supplied to the second charge pump circuit,

is in a high state is changed.

Turning to the cited prior art reference, as also previously noted, Frulio discloses a charge
pump circuit which inhibits the clock signal supplied to the second charge pump circuit by the
control signal STOP2. As expressly noted in col. 4, line 65 — col. 5, line 1, when the STOP2
signal is “HIGH”, the second clock generator does not output a clock signal (i.e., the clock signal

is inhibited). In other words, the clock signal is turned off. Thus, at best, Frulio discloses

WDC99 2001216-1.079195.0937
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changing the length of a period in which the clock signal is in a low state. Clearly, however,

Frulio DOES NOT disclose or suggest a device in which the length of a period in which the

clock signal is in a high state is changed.,

Accordingly, at a minimum, Frulio fails to disclose or suggest the feature of claim 8
which recites a length of a period in which a clock signal to be supplied to the second charge
pump circuit is in a high state is changed in accordance with a control signal.

As it is well known that the factual determination of lack of novelty under 35 U.S.C. §
102 requires the identical disclosure in a single reference of each element of a claimed invention,
such that the identically claimed invention is placed into the possession of one having ordinary
skill in the art, Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339, 54 USPQ2d 1299 (Fed. Cir. 2000),
Electro Medical Systems S.A. v. Cooper Life Sciences, Inc., 34 F.3d 1048, 32 USPQ2d 1017
(Fed. Cir. 1994), and Frulio fails to do so for at least the foregoing reasons, it is clear that Frulio
does not anticipate claim 8, or claim 9, which is dependent thereon.

Applicants submit that all of the claims are now in condition for allowance, an indication

of which is respectfully solicited.

WDC99 2001216-1.079195.0937
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To the extent necessary, a petition for an extension of time under 37 C.F.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 fees to
such deposit account.

Respectfully submitted,

McDE ILL & EMERY LLP

/‘;‘/ | {,\_‘//’{
7
I\/ﬁck;éfel E;/f ogarty
Registration No. 36,139
§ /

RMOTT

7
i
/

% 4
600 13" Street, N.W. Ple;ié’éfrecognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.
Phone: 202.756.8000 MEF:
Facsimile: 202.756.8087

Date: April 6, 2011

WDC99 2001216-1.079195.0937
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IN THE CLAIMS:

Please amend the claims as follows:

1. (Original) An internal voltage generating circuit comprising:

a first boost circuit provided between a first voltage and a first terminal;

a second boost circuit provided between the first terminal and a second terminal;

a frequency dividing circuit configured to divide a first clock signal to be supplied to the
first boost circuit to generate a second clock signal; and

a buffer circuit configured to select and supply the first clock signal or the second clock
signal to the second boost circuit.

2. (Original) The internal voltage generating circuit of claim 1, further comprising:

a clock comparing circuit configured to compare the first clock signal and the second
clock signal to output a control signal to the buffer circuit.

3. (Original) An internal voltage generating circuit comprising:

a first charge pump circuit configured to generate a second voltage from a first voltage;

a second charge pump circuit configured to generate a third voltage from the second
voltage;

a frequency dividing circuit configured to divide a first clock signal to generate a second
clock signal; and

a buffer circuit configured to select the first clock signal or the second clock signal and
generate a third clock signal,

wherein the third clock signal is supplied to the second charge pump circuit.

4. (Original) The internal voltage generating circuit of claim 3, wherein

WDC99 2001216-1.079195.0937
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a clock signal having substantially the same frequency as that of the first clock signal is
supplied to the first charge pump circuit.

5. (Original) The internal voltage generating circuit of claim 3, further comprising:

a comparison circuit configured to output a first control signal in accordance with on the
first clock signal and the second clock signal,

wherein the buffer circuit is controlled in accordance with the first control signal.

6. (Cancelled)

7. (Currently amended) Fhe-interval-voltage-generatingeircuit-ofelaim-6,-wherein

An internal voltage generating circuit comprising:

a first charge pump circuit configured to generate a second voltage from a first voltage:

and

a second charge pump circuit configured to generate a third voltage from the second

voltage,

wherein a frequency of a clock signal to be supplied to the second charge pump circuit is

changed in accordance with a control signal, and

the frequency of the clock signal to be supplied to the second charge pump circuit is
changed to a frequency which is obtained by dividing an original frequency.

8. (New) An internal voltage generating circuit comprising:

a first charge pump circuit configured to generate a second voltage from a first voltage;
and

a second charge pump circuit configured to generate a third voltage from the second

voltage,

WDC99 2001216-1.079195.0937
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wherein a length of a period in which a clock signal to be supplied to the second charge
pump circuit is in a high state is changed in accordance with a control signal.

9. (New) The internal voltage generating circuit of claim 8, wherein the length of a
period in which the clock signal to be supplied to the second charge pump circuit is in a high

state is changed to a frequency which is obtained by dividing an original frequency.

WDC99 2001216-1.079195.0937
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STATE OR
COUNTRY

JAPAN

D Met after
Allowance

Initials

Acknowledged

SHEETS
DRAWINGS

8 7

TOTAL
CLAIMS

INDEPENDENT
CLAIMS

3

ADDRESS

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

TITLE
INTERNAL VOLTAGE GENERATING CIRCUIT

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1310 No. for following:

|0 All Fees

|0 1.16 Fees (Fil

ng)

|l:| 1.18 Fees (Iss

ue)

|D Other

|Q Credit

|
|
||:I 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;547090 YAMAHIRA, SEIJI
H”l””"”l”lIll]”lm ]m || MHH” m o o
Jeffrey S Zweizig 2816
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
327 536 Glo|5|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.D. 0 R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
8
(Assistant Examiner) (Date)
/Jeffrey S Zweizig/
Primary Examiner.Art Unit 2816 4/12/11 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20110412
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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.“SPEO.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

5 s , | EXAMINER |
53080 7590 0412012011

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

ZWEIZIG, JEFFERY SHAWN

ART UNIT PAPER NUMBER |

2816

DATE MAILED: 04/20/2011

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/497,090 07/02/2009
TITLE OF INVENTION: INTERNAL VOLTAGE GENERATING CIRCUIT

Seiji Yamahira 079195-0937 5747

I APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE { PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 3300 $0 $1810 07/20/2011
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

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

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALIL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B 1s filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
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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 FEE (if required). Blocks 1 through 5 should be completed where
apévropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be 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 "FEE ADDRESS" for
maintenance fee notifications.

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

ave its own certificate of mailing or transmission.

53080 7590 04/20/2011
MCDERMOTT WILL & EMERY LLP Certificate of Mailing or Transmission
~ L ’ I hereby certify that this Fee(s) Transmittal is being deposited with the United
600 13TH STREET, NW States Postal Service with sufficient postage for first class mail in an envelope
WASHINGTON, DC 20005-3096 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/497,090 07/02/2009 Seiji Yamahira 079195-0937 5747
TITLE OF INVENTION: INTERNAL VOLTAGE GENERATING CIRCUIT
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 3300 $0 $1810 07/20/2011
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
ZWEIZIG, JEFFERY SHAWN 2816 327-541000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[J “Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent 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 identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ tndividual A Corporation or 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 {1 A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [_J The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

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.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 Ze Cﬁief In%ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Comimerce, P.O.
Box 1450, Alexand%ia, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 Us. ISﬁtWﬁ‘BfleEzgk q@&UP&E@WWﬁ@OMNﬂERCE
. ’
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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.I\SPEO.gOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/497,090 07/02/2009 Seiji Yamahira 079195-0937 5747
5 s , | EXAMINER |
53080 7590 04/20/2011
MCDERMOTT WILL & EMERY LLP ZWEIZIG, JEFFERY SHAWN
600 13TH STREET, NW
WASHINGTON, DC 20005-3096 | ART UNIT PAPER NUMBER |

2816

DATE MAILED: 04/20/2011

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 22 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 22 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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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.

2. 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.

3. 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.

4. 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).

5. 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.

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. 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.

9. 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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Application No. Applicant(s)
. . 12/497,090 YAMAHIRA, SEIJI
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. I This communication is responsive to the amendment filed 4/6/11.

2. X The allowed claim(s) is/are 1-5 and 7-9.

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

a) B Al by ] Some* c¢)[JNone 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. [ 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. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date i

(b) [ 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. [J 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. [] 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 20110412
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12497090 YAMAHIRA, SELJI
’ H “ ‘ ‘ ” Examiner Art Unit
Jeffrey S Zweizig 2816
SEARCHED
Class Subclass Date Examiner
327 535, 536, 537 9/21/10 1JZ/
update above 4/12/11 JZ/
SEARCH NOTES
Search Notes Date Examiner
INTERFERENCE SEARCH
Class Subclass Date Examiner
327 536 4/12/11 NZ/

U.S. Patent and Trademark Office

Part of Paper No. : 20110412
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Electronic Acknowledgement Receipt
EFS ID: 10150370
Application Number: 12497090
International Application Number:
Confirmation Number: 5747
Title of Invention: INTERNAL VOLTAGE GENERATING 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: 079195-0937
Receipt Date: 23-MAY-2011
Filing Date: 02-JUL-2009
Time Stamp: 17:07:47
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 4381

Deposit Account 500417
Authorized User

File Listing:
Document Document Description File Name File Slze(B)(tes)/ Multl. 'Pages
Number Message Dlgest Part /.ZIP (if appl.)
fQll 2l ) * J-o 100 D 118 30
ON1 ylllz\ LX. TUUS, Tage 110112y
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103345
1 Issue Fee Payment (PTO-85B) IF.PDF no 1

63eab0266c99b645f7432336fb95832cd0a
6a23a

Warnings:

Information:

33528
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
af260b727b4d33f39adff95e74887ae3b478)
Warnings:
Information:
Total Files Size (in bytes): 136873

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 similartoa
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 asa
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/R0O/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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Electronic Patent Application Fee Transmittal

Application Number: 12497090

Filing Date: 02-Jul-2009

Title of Invention: INTERNAL VOLTAGE GENERATING CIRCUIT
First Named Inventor/Applicant Name: Seiji Yamahira

Filer: Michael E. Fogarty/stephanie sharrett
Attorney Docket Number: 079195-0937

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬂgg:;)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
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Description Fee Code Quantity Amount Sul;;l’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Printed copy of patent - no color 8001 4 3 12
Total in USD ($) 1822
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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 FEE (f required). Blocks | through S should be completed where
gp(s)_foprmta All further correspondence including the Patent, advance orders and notification of maintenance fees will be 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 "FEE ADDRESS" for
maintenance fee notifications.
CURRENT CORRESPONDENCE ADDYRESS (Note: Use Block | far any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal This certificate cannot be used for any other accompanying
%D'dpc‘l‘;s, Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

SR 75490 BA/20/20 1L
MCDERMOTT WILL & EMERY LLP Certificate of Mailing or Transmission
1 - ) s T hereby certify that this Fee(s) Transmittal is being deposited with the United
600 13TH STREET, NW States Postal Serviee with sufficient postage for firgl Clg;)ss mail in an envelope
WASHINGTON, DC 20005-3096 addressed to the Mail Stop ISSUE FEE address abuve, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

Customer No: 53080 (Depositor's name)

(Signature)
{Datey
l APPLICATION NO. I FILING DATE l FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/497.090 07/02/2009 Seiji Yamahira 079195-0937 5747
TITLE OF INVENTION: INTERNAL VOLTAGE GENERATING CIRCUIT
I APPLN. TYPE SMALL ENTITY [ ISSUE FEE DUE I PUBLICATION FEE DUE 1 PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE I DATE DUE l
nonprovisional NO $1510 $300 30 31810 0772002011
l EXAMINER ] ART UNIT i CLASS-SUBCLASS |
ZWEIZIG, JEFFERY SHAWN 2816 327-541000
g:.}%hzlmggéof correspondence address or indication of "Fee Address” (37 2. For printing on the patent [ront page. list MCD ERMOTT Wl LL &
~03). (1) the names of up to 3 registere C e
» > na < p to 3 registered patent attorneys A EIN D
[J Change of correspondence address (or Change of Correspondence or agents OR, alternatively, EMERY LLP
Address form PTO/SB/122) altached 5 o . , N
— (2) the name of a single firm (having as a membera <
tud "Fee Address” indication (or "Fee Address” Indication form registered attorney ot agent) and the names of up o
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent atlorneys or agents. If no name is 4
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 identificd below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(AyNAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

PANASONIC CORPORATION Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : dindividual X Corporation or other private group entity [ Government

4a. The following feels) are submitted: 4b. Payment of Fee(s): {Please first reapply any previously paid issue fee shown above)
K] 1ssue Fee [ A check is enclosed.
K] Publication Fee (No small entity discount permitted) J Payment by credit card. Form PT0-2038 is attached.

m Advance Order - # of Copies F our (4 ) &0 The Director is hereby authorized to charge téegﬁ_‘cla:g!dfec( s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) B
a Applicant claims SMALL ENTIFY status. Sce 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issuc Fee and Publicationfc
interest as shown by the records of the 1

o (if required)'ill not be accepted from anyone other than the applicant; a registered attorney or agent: or the assignee or other party in

ited States Patent and Trademark Office.

[y
/

Authorized Signature

L= bae May 2011
Typed or printed name MlChael éliFogarty Registration No. 36 1 39

I
Thus collection of information is requined by 37 CFR 1.311. The mformation 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, Virginia 22313-1450. DO NO'T SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 1O: 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

W’WW'.USPIO.EOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/497,090 06/28/2011 7969231 079195-0937 5747
53080 7590 06/08/2011

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 22 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;

RO (Rev. 1009 SK hynix Ex. 1005, Page 120 of 129
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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 1895, 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

Application No./Patent No.: 7969231
Titled: INTERNAL VOLTAGE GENERATING CIRCUIT

ADVANCED MEMORY TECHNOLOGIES LLC 5 corporation

Applicant/Patent Owner:

Filed/Issue Date: June 28, 2011

(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 gne 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):

L_J 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.

D 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. I:I 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. D 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: PANASONIC CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 023266 , Frame 0680 , or for which a copy thereof is attached.
2 From: PANASONIC CORPORATION To: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD.

The document was recorded in the United States Patent and Trademark Office at
Reel 053570 , Frame 0429 , 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 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 TQ 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/AIA/96 (08-12)

Approved for use through 01/31/2013. CMB 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 SEMICONDUCTOR SOLUTIONS CO., LTD.  T4. NUVOTON TECHNOLOGY CORPORATION JAPAN

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

Reel 066849 0802

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

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

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

Ree| 067184 0869

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

5. 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.

8. 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.

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

[:I 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.

2. Arecord 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.

3. Avrecord 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.

4. Arecord 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).

5. Arecord 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.

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

7. Avrecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord 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.

9. 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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Page 1 of 2

UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE A, e e ato.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET #

12/497,090 12/30/2024 10:27:16 PM Z ET 079195-0937

Title of Invention
INTERNAL VOLTAGE GENERATING CIRCUIT

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 7969231
under 35 USC 111(a)

CONFIRMATION # 5747 FILEDBY Yilu
PATENT CENTER # 68561166 FILING DATE  07/02/2009
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 1152 KB
. Assignee showing of
2ia0096.pdf 3 ownership per 37 CFR 3.73 120 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

CE8FC9263F7403322CCA44DA7726192D87096587E6419A3999
POA . pdf 4B0877BD463083EE8DB3084DB5BBDDC65F643F56791A8DE7
2E66959D86B47C5B12481ES6AD6B05

C2BEF4829ECF608E92B6C89D2CBE34E7ABOSEDDFC2F41663
aia0096.pdf FEQE5BE5F952068976EFD01D3E18D1846FB57956EF30B4826
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Page 2 of 2
93184B458D2D0D8SECBACC497D6613B

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/EQ/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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First Hamed inventor | Saiii IR S
REVOCATION OF POWER OF ATTORNEY |5 YAMATIRA

WATH A NEW POWER OF ATTORNEY [INTERNAL VOLTAGE

\_ CHANGE OF CORRESPONDENCE ADDRESS sy iocietho. | oa70.04138 U5 7

AND | GENERATING CIRCUIT

{ hereby vevake sl previous posvers of attorney given i the above-identified patent.
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(§ attorneyis) or agen t{a? with respact 1o the patent identified sbove, and 1o transact ol business in the Unied 27187
Ataves Patent and Tre

OR

Eheraly appoing Prac
il business i the United 5tates Pateni and Teademark Office connected therewith:

titioneris} assncisied with the fustomes Number identified in the box at right as myfour

sdemark Offics connected therewith:

wnerfs) named Delow as myfour sttorney(s) or agentds) with respeet o the patent identified above, and to transsct

PracttionedsfNeme b Registtston Number

Flease recognize ov change the correspondencn address for the above-identd
@ The address associated with the above-identified Custoraer Nambey,
R
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D Atevalof

ad in the Blank below

forens are submitted.

This volisetion of info

fand by the USPTD o grocassi the filn ol s
eestionied by take 3 m.« wies o soraset

upan the ing 3
the Chied Information O ‘n

CORARLETED FORMS TO TG :\(‘U)Pi 45 BEND YO Commisstoner for Patents, P.D. Box 1858, mpx:sndﬂa VA 223

atton i raquired by 37 OFR L33, 1 32 a.\'d i a* 'hs: tnforme:

O I3 el

Tor pbiain e retain a be

i .Ccn- 2

watend
méqw "g s tmrc,iu i1, 3t ~u~,e¥ g t:« \wt t
. By 1450, Alew WA Z23313-1450, DO NOT SEND FEES
13!

fstaeee i oometing the forms, oot TSN ATO9388 aaf sefeot

rert and ?(Mxma*a W?‘lw WA Dﬂpcrw‘“\* of Cormwns

&
e}

if vou nred

SK hynix Ex. 1005, Page 126 of 129

AMT_SKHO00000543



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires thal you be given certaln information in connection with your
submission of the attached form related o a patent application or patent.  Accordingly, pursuad to the
requirements of the Act, please be advised that: (1} the ganeral authority for the collection of this information is
35 U.8.C. 2(bKa); (2} furnishing of the information solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.8. Patent and Trademark Office is to process andfor examine your submission
refated 10 a patent application or patent. H you do not furnish the requested information, the U.S, Palent and
Trademark Offfce may not be able 1o process andfor examine your subrnission, which may result in termination
of procaedings or abandanment 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 infoemation on this fornn will be rested confidentially to the axtent allowed under the Freedom of
Information Act (5 LL.8.C. 888) and the Privacy Act {5 LL8.C 552a). Records from this system of
records may be disclosed o the Depardment of Justice to determine whether disclosure of these
racords is requirad by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting

asvidence to a court, magistrate, or adminisirative tribunal, including disciosures to opposing counsel in

the course of selilement negoliations.

A record in this systern of records may be disclosed, as a routing use, to a Member of Congress

submitting a request involving an individual, 10 whom the record pertains, whan the individual has

requested assistance from the Member with reaspeot 10 tha subject malier of the record.

4. A record in this systemn of records may be disclosed, as a routine use, 1o 8 contractor of the Agency
having need for the information in order 1o perform a conbract, Recipients of information shall be
required to comply with the requiremenis of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552aim).

5. A record related to an Intemational Application filed under the Fatent Cooperation Treaty in this
system of records may be disclosed, as a rouling use, fo the International Bureau of the World
intellectual Property Organization, pursuant 1o the Patart Coopergtion Treaty.

8. A racord in this system of records may be disclosed, as a routing uss, 1o another faderal agency for
purposes of National Security review {35 U.E.C. 181) and for revisw pursuant to the Atomic Energy Aot
{42 U.8.C. 218{c)).

7. Aracord from this system of records may be disclosed, as a routine use, fo the Administrator, General

Services, or his‘her designee, during an inspection of records conducted by GSA as pan of that

agancy's responsibiiity to recommend improvemants in records managemen! practices and programs,

under authority of 44 U.S.0. 2904 and 2806, Such disclosure shall be made in accordance with the

GSA regulations goveming inspection of records for this purpose, and any other relovant (e, GSA or

Commerce) dirsctive. Such disclosure shall not be used 1© make determinations about individuals,

A record from this system of records may be disclosed, as a rouline use, 1o the public aler either

publication of the application pursuant to 35 WS.C. 122{h} or issuance of a patent pursuant to 35

U.S.C. 151, Further, a record may be disclosed, subjact io the limitations of 37 CFR 1.14, as a routine

use, o the public if the record was filed in an application which became abandoned or in which the

procesdings weare terminated and which application is referenced by either a published application, an
application apen to public ingpection or an iasuead patent.

9. Arecord from this system of records may be disclosed, as a routing use, 1o a Federal, State, or jocal
faw eniprcement agency, if the USPTQO becomes aware of a violkation or potential viciation of law or
requiation.

p

o
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Y\ UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

! APPLICATION NUMBER FILING OR 371{C) DATE FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE I
12/497,090 07/02/2009 Seiji Yamahira 079195-0937
CONFIRMATION NO. 5747
53080 POWER OF ATTORNEY NOTICE
Rimon PC - Panasonic Corporation
8300 Greensboro Dr. TR AR
Suite 500 OC000000082992074

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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Y\ UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
12/497,090 07/02/2009 Seiji Yamahira 079195-0937
CONFIRMATION NO. 5747
27197 POA ACCEPTANCE LETTER
SZYMON M. GURDA [NV AT
903 COMMERCE DR 0C000000082992108
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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