
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 

5 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. 
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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 tenninal; 

5 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. 

10 

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. 

15 3. An internal voltage generating circuit comprising: 

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

voltage; 

20 

25 

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 

AMT SKH00000422 

SK hynix Ex. 1005, Page 5 of 129



V8 

目 

「一 一 － ー － 

I 

「ョ 

ト
 

ー
ー
レ
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
ー
j
 

N
ユ
＞
n
d
一

？

 

一 

・ 

一＞・ 

8

の
 

一 

ー
…
…
 
・
‘
 

NZ 

一・ 

N
ユ
～
コ
ユ
ー
‘
N
￥
。
ユ
×
＼
N
M
o
d
 

N
ヒ
コ
O
a
一O

一‘N
山
￥
O
 

N
ト
う
O
a
お
の
z
F
O
山
」
山
口
 

Ndwnd
>A 

‘
一
一
●
」
畠
VH
望

 

→

疑
0
‘
糸
か
？
‘
l

、
‘
，
ー
山
之
」
司
＞
司
引
ー
ー
ー
 

一
 
一
 

T
~

N
山
d
d
 

一
 
一
 
一
 

［
ユ
乏
コ
ユ
ー
 

「 

コ
ユ
＞
▲
 

寸
ol

)
 

8
0
6

)
 

一
 

￥
osX
＼
×
8
』
」
コ
m
 

【z 

「
ユ
 

コ
α
 

山
。
α
く
エ
。
 

8m

、
 
］

口

口

＞

 

「
￥
。
ユ
×
×
「
￥
。
ユ
 

▲
 

ー
ヒ
コ
。
α
一
。
 

山
ト
く
O

￥J
。
 

9
0
6
J
 

\
 

m9 

×
。
」
 

、
 

噸
寸
。
 

一 

N
。
「
 ー

ー
 

＞
お
」
 

▲

ー

 

A
ーーI
ー‘ー 

「
山
×
。
 

山
ロ
」
 

￥
］
O
×
＼
￥
」
O
 

'
'
'
‘
一
 

-

 

「
ヒ
』
准
一
椙
准
拙
七
。
十
「
山
dd 

山
O
く
ト
］
O
＞
エ
9
工
 

」 

，
‘
'
'
 

苫
の
、
 

ト
 

ー

、

ー

 

【
0
6
 

一
 
一
 
一
 
- 一 

AMT SKH00000423 

SK hynix Ex. 1005, Page 6 of 129



2/8 

FIG. 2 FIG. 7 
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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 

5 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 

10 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 . 釦r supplying a boosted voltage or a negative boosted voltage during each operation 

15 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 per拓rms boost operation in synchronization with a 

20 clock signal CLK and a complementary clock signal XCLK to output a first boosted 

voltage VPUMP1 through a first output node Ni, 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 Ni and 

25 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 
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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 XPCK1 in response to the first sense signal CKE1, and a first 

charge pump circuit 906 which per釦rms boost operation in synchronization with the first 

5 boost clock signals PCK1 and XPCK1 to output the first boosted voltage VPUMP1 

through the first output node Ni. 

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 

10 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. 

15 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 Ni and the second output node N2 to be in the conductive state. 

20 After a voltage level of the first output node Ni becomes at a predetermined voltage level, 

the high voltage switch circuit 903 causes the path between the first output node Ni 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 

25 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 backfiow 

preventing circuit Ta5 which prevents backflow of charge of the first output node Ni 
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(four一stages~one~para1lel arrangement). 

FIG. ii 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 XPCK2, charge transfer 

5 transistors Tbl 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 

10 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 VPUMP 1 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 IPUMP 1 

15 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. 

20 FiG. 12 shows operational waveforms in FIGS. 9 to Ii. 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." 

25 (Time Ti) 

At time Ti, the first control signal PPEl transitions from "L" to "H." In this case, 

the first boosted voltage VPUMP 1 at the first ou加ut node Ni has not reached a first target 
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voltage VPP 1_TARGET, and there釦re, the first high voltage detecting circuit 904 outputs 

''L" as the first sense signal CKE1. As a result, 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 sync血onization with the first 

5 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 

10 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 XCKE1 

complementary to this is at "H," and therefore, the high voltage switch circuit 903 is in the 

15 conductive state. As a result, charging of the first output node Ni 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 

20 state, the first output node Ni 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 VPP 1_TARGET, the first sense signal CKE1 of the first high voltage detecting 

25 circuit 904 transitions from "L" to "H," and the first CLK gate circuit 905 fixes the first 

boost clock signal PCKI to "L" and its complementary signai 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 Ni and the second output node N2 are 

disconnected. 

During a "Phasel" period from time Ti to time T3 that the high voltage switch 

5 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 VPP1．一 TARGET by the first charge pump circuit 906 having the 

high current supply capability IPUMP1. At time T3, the internal voltage generating 

circuit 900 transitions from the "Phase 1" period to a "Phase2" period during which the 

10 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 

15 pump circuit 909 which has the boost capacitances Cbi 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 T5, the second ouかut node N2 reaches the second target voltage VPP2一 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 

20 per unit time at the second output node N2 is smaller than that during Phase 1. 

Thereafter, the logic of the first sense signal CKE1 is inverted, depending on the 

voltage level of the first output node Ni, 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 

25 intermittent operation to hold the respective voltage levels. 

As described above, the first output node Ni 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拓r the second output node N2 of the second charge pump 

circuit 909 having the low current supply capability IPUMP2 can be reduced while 

5 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 Cb1 to Cb6 of FIG. 11 maybe increased only for the purpose of reducing the 

10 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 Cb1 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 

15 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 

20 second boost circuit provided between the first tenninal 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 

25 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 

5 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 

10 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 

15 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 伽rther provided which compares the first 

clock signal and the second clock signal to control a timing of the output selection of the 

20 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. 

25 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. I. 

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

circuit of FIG. 1. 

5 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 

10 generating circuit according to a second embodiment of the present disclosure. 

FIG. 7 is 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. 

15 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 

20 charge pump circuit of FIG. 9. 

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

circuit of FIG. 9. 

25 

DETAILED DESCRIPTION 

Hereinafter, embodiments of the present disclosure will be described with 

reference to the accompanying drawings. Like parts are indicated by like reference 

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 

5 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 VPVMP1 through a first output node Ni of the first boost circuit 901, and 

outputs a second boosted voltage VPUMF2 through a second output node N2 of the second 

10 boost circuit 101. Reference symbol 102 indicates a frequency dividing circuit (FDIV) 

which receives a clock signal CLK having a 丘equency 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 

15 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 VPUMP 1 of the first boost circuit 901 as an input voltage 

and generates the second boosted voltage VPUMP2 . 

20 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 "U' 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 

25 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 

5 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 sign証 

10 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 Tel and Tc2 indicate charge transfer 

15 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 VPUMP 1 of a first charge pump circuit 906 

as an input voltage and generates the second boosted voltage VPTJMP2 which has a higher 

20 voltage level than that of the first boosted voltage VPUMP 1. Specifically, the boosted 

voltage VPUMP2 of the second charge pump circuit 104 is represented by 

VPUMP2 =VPUMP 1+Va 

where Vu 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 

25 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 1/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 

5 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 Ni. 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, 

10 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 pump 

15 circuit 906 is lower than the second boosted voltage VPUMP2 of the second charge pump 

circuit 104, and the current supply capability IPUMP 1 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 

20 control signal PPE2 are both at "L." 

(Time Ti) 

At time Ti, the first control signal PPE1 transitions from "L" to "H." In. this case, 

the first boosted voltage YPUMP i of the first output node Ni has not reached a first target 

voltage VPP 1_TARGET, and therefore, a first high voltage detecting circuit 904 outputs 

25 "L" as a first sense signal CKEI. As a result, a first CLK gate circuit 905 outputs the 

clock signals CLK and XCLK as first boost clock signals PCKi and XPCK1, and the first 

charge pump circuit 906 sta武s boost operation in synchronization with the first boost clock 
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signals PCK1 and XPCK1. 

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 VPP2一 TARGET , and therefore, a second high voltage 

5 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 the 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 

10 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 

15 PCK1 and XPCK1 and outputs the first boosted voltage VPUMP1 through the first output 

node Ni, 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 VPUMP 1. 

20 (TimeT3) 

At time T3, when the first boosted voltage VPUMP1 of the first output node Ni 

has reached the first target voltage VPP 1_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 

25 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 VPP211 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 

5 example, "Phase 1" 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) 

10 At time T4, the second boosted voltage VPUMP2 of the second output node N2 

reaches the second target voltage VPP2 一」 TARGET . As a result, 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 VPP1一 TARGET of the first boosted 

voltage YPUMP 1 at substantially the same rate as that of the first boosted voltage 

15 VPUMP 1, 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 VPUMP 1 of the first charge pump circuit 906, 

and there釦re, 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 

20 the use efficiency of the first boost circuit 901 can be improved. 

(Time T5) 

At time T5, when the first boosted voltage VPUMPI becomes lower than the first 

target voltage VPPI TARGET , the first sense signal CKE1 transitions from "1]' to "H," so 

that the boost operation of the first charge pump circuit 906 is resumed. 

25 (Time T6) 

At time T6, when the control signal FDE has transitioned from "U' 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 

5 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 Ni 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 

10 output node N2, the potential stability of the first output node Ni can be held. Moreover, 

it is possible to allow the current supply capability IPUMPi 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 

15 node Ni. Similarly, the second charge pump circuit 104 performs intermittent operation, 

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. 

20 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 

25 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 

5 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 

10 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 

15 FCK are both at "H," the output of the operational circuit 202 is at "H" and is input to a 

clock tenninal of a latch circuit 203, which in turn 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. 

20 FIG. 8 is a tuning diagram which is obtained by adding time T6a to FIG. 5. At 

time T6, although the 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 

25 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 CKE2 of the second high voltage detecting circuit 907, current consumption can be 

reduced. 

5 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 

10 clock signals CLK and XCLK are employed, it is clear that if a plurality of first aiid 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 んnction 

and effect can be obtained. 

The internal voltage generating circuit of the present disclosure is use血l as, for 

15 example, a power source generating circuit 釦r 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 

20 described above, the present disclosure is not limited to those. Various changes and 

modifications can be made. 

16 

AMT SKH00000455 

SK hynix Ex. 1005, Page 38 of 129



Docket No.: 079195-0937 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Seiji YAMAHIRA 

Application No.: Not Yet Assigned 

Filed: July 02, 2009 

: Customer Number: 53080 

Confirmation Number: Not Yet Assigned 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: INTERNAL VOLTAGE GENERATING CIRCUIT 

INFORMATION DISCLOSURE STATEMENT 

Mail Stop New Utility 

Commissioner 釦rP肌ents 

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 here句 directed to the documents listed on the attached 釦rm PTO-

1449. It 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'I 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 req血red. 

The relevance of the reference US 5,999,475 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. 

Respectftilly submitted, 

L & EMERY LLP 

arty 

Regis atio o. 36,139 

600 13th Street, N.W. Pie e r・ cognize our Customer No. 53080 
Washington, DC 2000513 096 as o r orrespondence address. 
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 釦rP肌ents 

P.O. Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

Transmitted herewith for filing is the patent application of: 

INVENTOR: Seiji YAMAHIRA 
FOR: INTERNAL VOLTAGE GENERATING CiRCUIT 

Enclosed are: 

図 19 pages of specification, claims, abstract. 
図 Declaration and Power of Attorney. 

図 Priority Claimed of Japanese Patent Application No. JP 2008-179566 filed July 9, 2008. 
図 8 sheets of formal drawing. 
図 Information Disclosure Statement, Form PTO- 1449 and references. 

The filing fee has been calcu ated as shown below: 

NO. OF 

CLAIMS 

EXTRA 

CLAIMS 

RATE AMOUNT 

Total Claims 7 -20 0 $52.00 $0.00 

Independent Claims 3 -3 0 $220.00 $0.00 

Multiple Dependent Claim(s) $0.00 

Shee惚 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 '/z 釦r Small Ent卸 $0.00 

English Translation Surcharge $0.00 

Assignment & Recording Fee $0.00 

Total Fee $1,090.00 
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Case Docket Number: 079 195-0937 

図 Please charge my Deposit Account No. 500417 in the amount of $1,090.00. A duplicate 

copy of this sheet is enclosed. 

図 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. 

図 Any additional filing fees required under 37 CFR 1.16. 

図 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. 

図 Any patent application processing fees under 37 CFR 1.17. 

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

Respectfully submitted, 

L & EMERY LLP 

y 
egistr. on・ 'o. 36,139 

600 13th Street, N .W. Fleas; re' ignれe our Customer No. 53080 

Washington, DC 20005-3096 as our ' i rrespondence address. 

Phone: 202.756.8000 MEF:mjb 

Facsimile: 202.756.8087 

Date: July 2, 2009 
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12/497,090 07/02/2009 2838 

53080 
MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

1090 079 195-0937 7 3 

CONFIRMATION NO. 5747 

FILING RECEIPT 

~IIII II II III It!.;Ij棚槻惻」」III OI III OIII 
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. It 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 2008-1 79566 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. 

It 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 to consider the filing of an international 

application under the Patent Cooperation Treaty (PCT). An international (POT) application generally has the same 

effect as a regular national patent application in each POT-member country. The POT 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 

app恥ation 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 US PTO website at http ://www. uspto .gov/web/offices/pac/doc/ge neral/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ー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 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 

37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1 .53(d). This 

license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 

security or the export of technical data. Licensees should apprise themselves of current regulations especially with 

respect to certain countries, of other agencies, particularly the Office of Defense Trade Contro臨, Department of 
State (with respect to Arms, Munitions and Implements ol 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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日 本 国 特 許 庁 
JAPAN PATENT OFFiCE 

別紙添付の書類に記載されている事項は下記のI ~tI 願書類に記載されて 

いる事項と同一であるこ とを証明する。 

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

出 願 年 月 日 
Date of Application: 

出 願 番 号 

Application Number: 

パリ条約による外国への出願 
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番号 
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of your priority application. 
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under the Paris Convention, is 
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2008 年 7 月 9日 

特願2008 一179566 

JP200 8 -179 566 

パナソニック株式会社 
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Conimissioner, 
Japan Patent Office 

AMT SKH00000463 

SK hynix Ex. 1005, Page 46 of 129



【書類名】 特許願 
【整理番号】 5037600007 

【提出日】 平成20年7月9日 

【あて先】 特許庁長官殿 
【国際特許分類】 H02M 3/07 

【発明者】 

【住所又は居所】 大阪府門真市大字門真1006番地 松下電器産業株式会社内 

【氏名】 

【特許出願人】 
【識別番号】 000005821 

【氏名又は名称】 松下電器産業株式会社 

【代理人】 
【識別番号】 100077931 

【弁理十】 

【氏名又は名称】 前田 弘 

【選任した代理人】 

【識別番号】 100110939 

【弁理士】 

【氏名又は名称】 竹内 宏 
【選任した代理人】 

【識別番号】 100110940 

【弁理士】 

【氏名又は名称】 嶋田 高久 

【選任した代理人】 

【識別番号】 
【弁理十】 

【氏名又は名称】 竹内 祐二 

【選任した代理人】 

【識別番号】 
【弁理士】 

【氏名又は名称】 今江 克実 

【選任した代理人】 

【識別番号】 
【弁理士】 

【氏名又は名称】 藤田 篤史 

【選任した代理人】 

【識別番号】 
【弁理士】 

【氏名又は名称】 二宮 克也 

【選任した代理人】 

【識別番号】 

【弁理士】 

【氏名又は名称】 原田 智雄 

【電話番」号】 06一6125-2255 

【連絡先】 

【選任した代理人】 

【識別番号】 100121728 

【弁理士】 

【氏名又は名称】 井関 勝守 

AMT SKH00000464 

SK hynix Ex. 1005, Page 47 of 129



【選任した代理人】 
【識別番号】 
【弁理士】 

【氏名又は名称】 
[〕r 任した代理人】 

【識別番号】 
【弁理士】 

【氏名又は名称】 
【手数料の表示】 

【予納台帳番号】 
【納付金額】 

【提出物件の目録】 
【物件名】 
【物件名】 

【物件名】 
【物件名】 
【包括委任状番号】 

100124671 

関 啓 

100131060 

杉浦 靖也 

014409 
15, 000円 

特許請求の範囲 1 
明細書 1 

図面 1 
要約書 1 

0505962 

AMT SKH00000465 

SK hynix Ex. 1005, Page 48 of 129



【書類名】特許請求の範囲 
【請求項1】 

第1の電圧と第1の端子との間に備えられた第1の昇圧回路と、 

前記第1の端子と第2の端子との間に備えられた第2の昇圧回路と、 

前記第1の昇圧回路に供給される第1のクロック信号を分周して第2のクロック信号を 

生成する分周回路と、 

前記第1のクロック信号又は前記第2のクロック信号のいずれかを選択して前記第2の 

昇圧回路に供給するバッファ回路とを有することを特徴とする内部電圧発牛回路。 

【請求項2】 

請求項1記載の内部電圧発生回路において、 

前記第1のクロック信号と前記第2のクロック信号とを比較して前記バッファ回路の出 

力選択タイミングを制御するクロック比較回路を更に有することを特徴とする内部電圧発 

生回路。 

AMT SKH00000466 

SK hynix Ex. 1005, Page 49 of 129



【書類名】明細書 

【発明の名称】内部電圧発生回路 

【技術分野】 
[000 1 ] 

本発明は、昇圧回路を用いた内部電圧発生回路に関するものである。 

【背景技術】 

[0002 ] 

近年、不揮発陛半導体記憶装置であるフラッシュメモリにおいては、単一電源電圧ある 

いは低い電源電圧でのデータの読み出し、データの書き換えが要求されており、各動作を 
実施する際にオンチップで昇圧電圧、あるいは負昇圧電圧を供給する昇圧回路が必要とさ 

れている。また、CMOSプロセスにおいても昇圧回路で発生された電圧が電源としてア 

ナログ回路の特性改善に用いられている。 
[0003 ] 

図9は、特許文献1に記載の内部電圧発生回路900の構成を示す。内部電圧発生回路 

900 は、クロック信号CLK及び相補クロック信号XCLKに同期して昇圧動作を行っ 

て第1の出力ノードNlに第1の昇圧電圧VPUMP l を出力する第1の昇圧回路901 

と、同様にクロック信号CLK及びXC LK に同期して昇圧動作を行って第2の出力ノー 

ドN2 に第2の昇圧電圧VPUMP 2を出力する第2の昇圧回路902と、 第1の出力ノ 

ードNlと第2の出力ノードN2との問を導通状態又は非導通状態とする高電圧スイッチ 
回路903 とを備える。 

[0004 ] 

第1の昇圧回路901は、第1の制御信号PPElが活性化されると、第1の昇圧電圧 

V PUMP l の電圧レベルを検出して第1の検知信号CKElを活性状態又は不活性状態 

のいずれかに設定する第1の高電圧検出回路904と、第1の検知信号CKElに応じて 

クロック信号CLK及びXCLK を第1の昇圧クロック信号PCKl及びXPCKl とし 

て出力する第1のCLK ゲート回路905と、第1の昇圧クロック信号PCKl及びXP 

CKl に同期して昇圧動作を行って第1の出力ノードNlに第1の昇圧電圧VPUMP 1 

を出力する第1のチャージポンプ回路906とを備える。 
[000 5] 

第2の昇圧回路902は、第2の制御信号PPE2が活性化されると、第2の昇圧電圧 

VPUMP 2の電圧レベルを検出して第2の検知信号CKE2を活性状態又は不活性状態 

のいずれかに設定する第2の高電圧検出回路907と、第2の検知信号CKE2に応じて 

クロック信号CLK及びXCLK を第2の昇圧クロック信号PCK2及びXPCK2 とし 

て出力する第2のCLK ゲート回路908と、第2の昇圧クロック信号PCK2及びXP 

CK2 に同期して昇圧動作を行って第2の出力ノードN2に第2の昇圧電圧VPUMP 2 

を出力する第2のチャージポンプ回路909とを備える。 

[0006 ] 

高電圧スイッチ回路903は、第1の制御信号PPElに対して相補的な制御信号XP 

PEl と、第1の検知信号CKElに対して相補的な検知信号XCKEl とに応じて制御 

され、内部電圧発生回路900の動作開始時には、第1の出力ノードNlと第2の出力ノ 

ードN2との問を導通状態にし、第1の出力ノードNlの電圧レベルが所定の電圧レベル 

になった後、第1の出力ノードNlと第2の出力ノードN2との間を遮断状態とする。 
[00 0 7 ] 

図10 は第1のチャージポンプ回路906の詳細であり、第1の昇圧クロック信号PC 

Kl 及びXPCK l に同期して昇圧される昇圧容量C a 1 '-IC a 4 と、昇圧された電荷を 

前段から後段へ転送する電荷転送トランジスタT a 1 -T a 4と、第1の出力ノードNi 

の電荷の逆流を防止する逆流防止回路Ta5とを備えた4段1並列から構成される。 

[0008 ] 

図11 は第2のチャージポンプ回路909の詳細であり、第2の昇圧クロック信号PC 

K2 及びXPCK2 に同期して昇圧される昇圧容量C b 1 '-C b 6と、昇圧された電荷を 
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前段から後段へ転送する電荷転送トランジスタT b 1 '-T b 6と、第2の出力ノードN2 

の電荷の逆流を防止する逆流防止回路Tb7とを備えた6段1並列から構成される。 

[00 0 9] 

ここで、第1及び第2のチャージポンプ回路906 , 909 はともに第1及び第2の入 
力端子N IN ?, NIN2 に電源電圧VDDが供給されて、第1及び第2の昇圧電圧VP 

UMP1 , VPUMP2 を発生する。これら第1及び第2のチャージポンプ回路90 6, 

909 の出力電圧、出力電流の関係は、次のとおりとする。すなわち、第1のチャージポ 
ンプ回路906の昇圧電圧V PUMPl は、 第2のチャージポンプ回路909の昇圧電圧 

VPUMP 2より低く、 かつ、第1のチャージポンプ回路906の電流供給能力IPUM 

Pl は、第2のチャージポンプ回路909の電流供給能力I PUMP2 より大きいものと 

する。更に例えば、第1のチャージポンブ回路906の昇圧容量C a 1 '-C a 4の容量値 

は5pF 、第2のチャージポンプ回路909の昇圧容量C b 1 '-'C b 6の容量値はlpF 

とする。 
[00 1 0] 

図12 は図9,-,図11の動作波形であり、図12を用いて昇圧動作を簡単に説明する。 
[001 1 ] 

〔時刻T0〕 

回路の初期状態を示し、第1の制御信号PPEl及び第2の制御信号PPE2がいずれ 

も‘'L”である。 
[00 1 2] 

〔時刻Tl〕 

時刻Tlにおいて、第1の制御信号PPElが‘'L”から “H”に遷移する。このとき 

、第1の出力ノードNlの第1の昇圧電圧VPUMPlは、 第1の目標電圧VPP1-T 

ARGET に達しておらず、 第1の高電圧検出回路904は第1の検知信号CKElとし 

て‘'L'’を出力する。これにより、第1のCLK ゲート回路905は、第1の昇圧クロッ 

ク信号PCKl及びXPCKl としてクロック信号CLK及びXCLK を出力し、 第1の 

チャージポンプ回路906は第1の昇圧クロック信号PCKl及びXPCKl に同期して 

昇圧動作を開始する。 
[00 1 3] 

同様に第2の制御信号PPE2が“L”から“H” に遷移する。このとき、第2の出力 

ノードN2の第2の昇圧電圧VPUMP 2 も、 第2の目標電圧VP P 2一 TARGET に 

達しておらず、第2の高電圧検出回路907は第2の検知信号CKE2として‘'L”を出 

力する。これにより、第2のCLK ゲート回路908は、第2の昇圧クロック信号PCK 

2及びXPCK2 としてクロック信号CLK及びXCLK を出力し、 第2のチャージポン 

プ回路909は第2の昇圧クロック信号PCK2及びXPCK2 に同期して昇圧動作を開 

始する。 
[00 1 4 ] 

上記より、第1の検知信号CKElが‘'L”であるため、これに対して相補的な検知信 

号XCKEl が“H" となり、高電圧スイッチ回路903が導通状態となる。これにより 

、第1のチャージポンプ回路906と第2のチャージポンプ回路909との双方によって 

、第1の出力ノードNlと第2の出力ノードN2との-I亡電が開始される。 

[00 1 5] 
〔時刻T2〕 

時刻T2では、高電圧スイッチ回路903が導通】吠態のまま、第1のチャージポンプ回 

路906 と第2のチャージポンプ回路909とによって、第1の出力ノードNlと第2の 

出力ノードN2が同じ速度で充電される。 

[00 1 6] 

〔時刻T3〕 

時刻T3となり、第1の昇圧電圧VPUMPlが第1の目標電圧VPP 1 _TARGE 

T に到達すると、第1の高電圧検出回路904の第1の検知信号CKElが“L”から‘' 
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H ”に遷移し、第1のCLK ゲート回路905は第1の昇圧クロック信号PCKlを“L 

” に、その相補信号XPCKlを ''H'’にそれぞれ固定する。これによって、第1のチャ 

ージポンプ回路905の昇圧動作が停止されると同時に、高電圧スイッチ回路903 が導 

通状態から非導通状態へと遷移し、第1の出力ノードNlと第2の出力ノードN2とが遮 

断される。 

[00 1 7 ] 

時刻Tlから時刻T3までの高電圧スイッチ回路903が導通状態である「Phase 

1 」の間、電流供給能力の低い第2のチャージポンプ回路909の第2の出力ノードN2 

は、電流供給能力の高い第1のチャージポンプ回路906によって第1の目標電圧VPP 

1 _TARGET まで急速に充電される。 時刻T3以降、高電圧スイッチ回路903が非 

導通状態となって第1のチャージポンプ回路906と第2のチャージポンプ回路909と 

が別々に動作する「Phas e2 」 に遷移する。 
[00 1 8 ] 

〔時刻T4〕 

時刻T4となり、第1の昇圧容量Ca1'-Ca4 (=5pF ） を持つ第1のチャージポ 
ンプ回路906に対して、 1 /5 の昇圧容量C b 1 '---C b C (=lpF ） を持つ第2のチ 

ャージポンプ回路909のみで第2の出力ノードN2を充電し、時刻T5にて第2の目標 

電圧VP P 2_TARGET に到達する。 電流供給能力の低い第2のチャージポンプ回路 
909 のみを用いて第2の出力ノードN2のう亡電を行うPhase2では、 第2の出力ノ 

ードN2の時間当たりの電圧変化は、 Phase l に比べて急激に小さくなる。 

[00 1 9] 

これ以降、第1の出力ノードNlの電圧レベルに応じて第1の検知信号CKElが、第 

2の出力ノードN2の電圧レベルに応じて第2の検知信号CKE2がそれぞれ論理反転し 

、第1のチャージポンプ回路906と第2のチャージポンプ回路909との間欠動作が繰 

り返されて各々の電圧レベルが保持される。 

[0020 ] 

以上のように、電流供給能力が高い第1のチャージポンプ回路906の第1の出力ノー 

ドNl と、電流供給能力が低い第2のチャージポンプ回路909の第2の出力ノードN2 

とを高電圧スイッチ回路903によって導通／非導通状態に制御することで、内部電圧発 

生回路900の面積増大を抑制した上で、電流供給能力が低い第2のチャージポンプ回路 

909 の第2の出力ノードN2の電圧セットアップ時間を早くすることが可能となる。 
【特許文献1】特開平11一134892 号公報 

【発明の開示】 

【発明が解決しようとする課題】 
[002 1 ] 

しかしながら、上記従来例の内部電圧発生回路900では、 Phase2 における第2 

のチャージポンプ回路909のセットアップ時間短縮を図る際、セットアップ時間短縮の 
ためだけに、図11に示す第2の昇圧容量C b 1 'C b 6を大きくする場合が発生し、利 

用効率の悪い回路を増加させる課題があった。また、上記セットアップ時間短縮のために 
第2の昇圧容量C b 1 '--'C b 6を増加した場合、第2の出力ノードN2のリップル抑制用 
に第2のチャージポンプ回路909の当該第2の出力ノードN2に平滑容量が必要となり 

、回路面積が大きくなる課題があった。 
【課題を解決するための手段】 

[00 22 ] 

本発明の1つの局面に従うと、第1の電圧と第1の端子との間に備えられた第1の昇圧 

回路と、前記第1の端子と第2の端子との間に備えられた第2の昇圧回路と、前記第1の 

昇圧回路に供給される第1のクロック信号を分周して第2のクロック信号を生成する分周 

回路と、前記第1のクロック信号又は前記第2のクロック信号のいずれかを選択して前記 

第2の昇圧回路に供給するバッファ回路とを有する内部電圧発生回路の構成が採用される 

o 
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【発明の効果】 

[0023 ] 

請求項1の発明によれば、第2の昇圧回路における電流供給能力の小さい第2のチャー 

ジポンプ回路の入力電圧として、第1の昇圧回路における第1のチャージポンプ回路の昇 

圧電圧を利用し、それぞれのチャージポンプ回路を高電圧検出回路により制御し、更に第 

2 のチャージポンプ回路に供給する昇圧クロック信号を分周することで、第2のチャージ 

ポンプ回路のセットアップ時間を短縮でき、セットアップ終了後は、第1のチャージポン 

プ回路の出力負荷に電流供給を集中でき、更に安定した昇圧電圧と安定した昇圧電流の供 

給が可能である。 

[0024 ] 

請求項2の発明によれば、クロック信号と分周クロック信号との切り換えを“H”又は 

"L” の時に行うことで、昇圧クロック信号の周期が 時的に短くなることを防止でき、 

出力電圧変動の増加を抑制できる。 

【発明を実施するための最良の形態】 

[00 2 5] 

以下、本発明の実施の形態を図面を参照して詳しく説明する。なお、図中同一又は相当 

部分には同 の符号を付しその説明は繰り返さない。 

[0026 ] 

（第1の実施形態） 

＜構成＞ 

図1は、本発明の第1の実施形態による内部電圧発生回路100の構成を示す。この内 

部電圧発生回路100は、第1の制御信号PPElに応じて駆動する第1の昇圧回路90 

1 と、第2の制御信号PPE2に応じて駆動する第2の昇圧回路101とを備え、第1の 

昇圧回路901の第1の出力ノードNlに第1の昇圧電圧V PUMP l を出力し、第2の 

昇圧回路101の第2の出力ノードN2に第2の昇圧電圧VPUMP 2 を出力する。 10 

2 は、制御信号FDEに応じてクロック信号CLKをN分周（Nは2以上の自然数）し、 

分周クロック信号FCKを出力する分周回路（FDIV) . 103 は制御信号FDEに応 

じて、クロック信号CLKあるいは分周クロック信号FCKのいずれか一方をクロック信 

号SCK として出力し、同時にこのクロック信号SCKに対して相補的なクロック信号x 

SCK を出力するバッファ回路（BUF）である。 104 は、第1の昇圧回路901の第 

1 の昇圧電圧VPUMP l を入力電圧として第2の昇圧電圧VPUMP 2 を発生する第2 

のチャージポンプ回路である。 

[00 2 7 ] 

図2は、分周回路102の構成例である。 105 はフリップフロップ回路であり、制御 

信号FDE が‘'L'’の時、 リセット状態となって端子Qより “L”が出力される。  方、 

端子NQは端子Qに対して相補的な信号端子であり、リセット状態で端子NQより‘'H,, 

が出力される。制御信号FDEが“H” の時、クロック信号CLKの立ち上がりエッジを 

トリガとして、端子Qを論理反転させる。これにより、クロック信号CLKに対して周波 

数が半分である分周クロック信号FCKを出力する。 

[00 2 8] 

図3は、バッファ回路103の構成例である。 1 0 7 '- 1 1 1 は論理素子であり、 FD 

E が‘'L” の時、  方の入力論理素子107が有効となってクロック信号CLKが選択さ 

れてクロック信号SCKとして出力され、同時にクロック信号SCKに対して相補的なク 

ロック信号XSCKが出力される。FDE が“H” の時、他方の入力論理素子108が有 

効となって分周クロック信号FCKが選択されてクロック信号SCKとして出力され、同 

時にクロック信号SCKに対して相補的なクロック信号XS CK が出力される。 

[0029 ] 

図4は、 2 段1並列の第2のチャージポンプ回路104の構成例である。Ccl～・Cc 

2 は、第2の昇圧クロック信号PCK2及びXPCK2 によって昇圧される昇圧容量、T 

c 1 '-'T C 2 はダイオード接続されて、電荷を前段より後段に転送する電荷転送トランジ 
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スタ、Tc3は昇圧電圧VPUMP 2 の逆流を防止する逆流防止回路である。ここで第2 

のチャージポンプ回路104は第1のチャージポンプ回路906の第1の昇圧電圧VPU 

MFl を入力電圧として、第1の昇圧電圧VPUMP l より高い電圧レベルである第2の 

昇圧電圧VPUMP 2を発上する。つまり、第2のチャージポンプ回路回路104 の昇圧 
電圧VPUMP 2 は、 

VPUMP2 =VPUMP1 +Va 

となる。ここに、Vaは第2のチャージポンプ回路104 における電圧上昇分である。 
[003 0] 

なお、図2の分周回路102はこれに限らず、同様の機能を果たすものであればよく、 
更に1/2 分周でなくともよく、 1 /N 分周（N : 2以上の自然数）であってもよい。相 

補的なクロック信号を分周回路102で生成してもよい。 

[0031 ] 

また、チャージポンプ回路906 , 104 の並列数、段数は 例であり、これに限らな 

くてよく、更に構成においても同様の機能を果たすものであればよい。また、一例として 

第1の昇圧回路901と第2の昇圧回路101とを1対として設けているが、第2の昇圧 

回路101 のチャージポンプ回路を複数個備え、それぞれのチャージポンプ回路を第1の 

出力ノードNlに接続して構成することも可能である。そのとき、分周回路102及びバ 

ッファ回路103を共通にすることも、あるいは複数個備えて構成しても同様の効果が得 

られる。 
[003 2] 

次に、図5を参照しつつ、図1から図4に示した内部電圧発生回路100の動作につい 

て説明する。ここに、第1及び第2のチャージポンプ回路906, 104 の出力電圧、出 

力電流の関係として、第1のチャージポンプ回路906の第1の昇圧電圧VP UMPl は 

、第2のチャージポンプ回路l04の第2の昇圧電圧VPUMP 2より低く、 かつ、第1 

のチャージポンプ回路906の電i充供給能力I PUMPl は、 第2のチャージポンプ回路 

104 の電流供給能力I PUMP2 より大きいものとする。 

[003 3] 

〔時刻T0〕 

回路の初期状態を示し、第1の制御信号PPEl及び第2の制御信号PPE2がいずれ 

も“L”である。 
[0034 ] 
〔時刻Tl〕 

時間Tlにおいて、第1の制御信号PPElが‘'L”から "H”に遷移する。このとき 

、第1の出力ノードNlの第1の昇圧電圧VPUMPlは、 第1の目標電圧VPP1-T 

ARGET に達しておらず、 第1の高電圧検出回路904は第Iの検知信号CKElとし 

て‘'L'’を出力する。これにより、第1のCLK ゲート回路905は、第1の昇圧クロッ 

ク信号PCKl及びXPCKl としてクロック信号CLK及びXCLK を出力し、第1の 

チャージポンプ回路906は第1の昇圧クロック信号PCKl及びXPCKl に同期して 

昇圧動作を開始する。 
[00 3 5] 

同様に第2の制御信号PPE2が‘'L”から “H” に遷移する。このとき、第2の出力 

ノードN2の第2の昇圧電圧VPUMP 2 も、 第2の目標電圧VP P 2 _TARGET に 

達しておらず、第2の高電圧検出回路907は第2の検知信号CKE2として‘'L”を出 

力する。また、制御信号FDEが“L” であるため、分周回路102は分周クロックFC 

K を‘'L” に固定し、バッファ回路103は第2のCLK ゲート回路908へのクロック 

信号SCKとしてクロック信号CLKを出力する。 
[003 6] 

これにより、第2のCLK ゲート回路908は、第2の昇圧クロック信号PCK2及び 

XPCK2 としてクロック信号SCK及びXSCK を出力し、 第2のチャージポンプ回路 

104 は第2の昇圧クロック信号FCKZ及びXPCK2 に同期して昇圧動作を開始する 
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[00 3 7] 
〔時刻T2〕 

時刻T2において、第1のチャージポンプ回路906は、第1の昇圧クロック信号PC 

Kl 及びXPCKl が供給されて第1の出力ノードNlに第1の昇圧電圧V P UMPl を 

出力し、第2のチャージポンプ回路104は、第2の昇圧クロック信号PCK2及びxP 

CK2 が供給されて第2の出力ノードN2に第2の昇圧電圧VPUMP2 (=VPUMP 

1 十Va）を出力する。ここまで、第2の昇圧電圧VPUMP 2 と第1の昇圧電圧VPU 

MPl とのセットアップ時間は、ほぼ同等となる。 
[003 8] 

〔時刻T3〕 

時刻T3において、第1の出力ノードNlの第1の昇圧電圧V PUMPl が第1の目標 

電圧VPP 1 _TARGET に達成すると、 第1の高電圧検出回路904の第1の検知信 

号CKEl が‘'L” から"H” に遷移する。これによって、第1のCLK ゲート回路90 

5によって第1の昇圧クロック信号PCKlが“L” に、その相補信号XPCKlが“H 

” にそれぞれ固定され、第1のチャージポンプ回路906の昇圧動作が停止される。一方 

、第2の出力ノードN2の第2の昇圧電圧VPUMP 2 は第2の目標電圧VP P 2 _TA 

RGET に達成していないため、昇圧動作が続けられる。これより第2の昇圧電圧VPU 
MP2 の電圧上昇において、第1のチャージポンプ回路906による上昇はなくなり、第 

2のチャージポンプ回路104 のみの電流供給能力となるため、電圧上昇速度が低下する 

。つまり、時刻T3までは従来例同様、他のチャージポンプ回路906からの補助を受け 

て電圧上昇を行う「Phase 1 」であり、 時刻T3以降、他のチャージポンプ回路90 

6からの補助がなくなる「Phas e2 」へと遷移する。 

[00 3 9] 

〔時刻T4〕 

時刻T4において、第2の出力ノードN2の第2の昇圧電圧VPUMP 2が第2の目標 

電圧VP P2 _TARGET に達成する。 これによって第2のチャージポンプ回路104 

の昇圧動作が停止される。ただし、第2の昇圧電圧VPUMP 2 は、 第1の昇圧電圧VP 

UMPl の第1の目標電圧VPP 1 _TARGET まで、 第1の昇圧電圧VPUMPlと 

ほぼ同じ速度で電圧上昇し、セットアッブ時間が短縮される。また、当然ながら、第2の 

チャージポンプ回路104 が停止している間、第2のチャージポンプ回路104による第 
1 のチャージポンプ回路906の第1の昇圧電圧V PUMP l の電荷消費はなくなるため 

、第2のチャージポンプ回路104 に供給していた電荷を第1のチャージボンプ回路90 

6の出力負荷に供給することができ、第1の昇圧回路901の利用効率を向上させること 

が司省Eである。 

[004 0] 
〔時刻T5〕 

時刻T5において、第1の昇圧電圧V PUMPl が第1の目標電圧VPP 1 _TARG 

ET を下回ると第1のオ剣ぐ［1信号CKEl が‘'L”から“H”へと遷移し、第1のチャージ 

ポンプ回路906の昇圧動作が再開される。 
[0041 ] 

〔時刻T6〕 

時刻T6において、制御信号FDEが‘'L”から“H”へと遷移すると、分周回路l0 

2が駆動してクロック信号CLKが2分周された分周クロック信号FCKが出力される。 

同時に、バッファ回路103は、第2のCLK ゲート回路908へのクロック信号SCK 

として、クロック信号CLKから分周クロック信号FCKに切り換えて出力を開始する。 

これにより、第2のチャージポンプ回路104の第2の昇圧クロック信号PCK2及びx 

PCK2 として、分周クロック信号FCKに基づくクロック信号S CK 及びXSCK が供 

給される。したがって、第2のチャージポンブ回路104 が昇圧動作を開始した場合にお 

いて、第Iの出力ノードNlの電荷を；急激に使用することがなくなるため、第2の出力ノ 
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ードN2のセットアップ時間短縮のために第2のチャージポンプ回路104の昇圧容量C 

ci , Cc2 を増やした場合においても、第1の出力ノードNlの電位の安定性を保持で 

き、更に第1のチャージポンプ回路906の電流供給能力I PUMPl による安定的な電 

荷供給が可能となる。 
[004 2] 

以降、第1の出力ノードNlの第1の昇圧電圧V PUMP l の電圧レベルに応じて第1 

のチャージポンプ回路906は問欠動作を行い、同様に第2の出力ノードN2の第2の昇 

圧電圧V PUMP 2の電圧レベルに応じて第2のチャージポンプ回路104は間欠動作を 

行う。この間、時刻T7にて第2の検知信号CKE2が立ち下がり、時刻T8にて第1の 

検知信号CKElが立ち下がり、時刻T9にて第1の検知信号CKElが立ち上がる。 

[004 3] 

なお、分周回路102、バッファ回路103の両方、又は一方を第2の高電圧検出回路 
907 の第2の検知信号CKE2に同期させることで消費電流を削減することが可能であ 

る。 
[0044 ] 

＜効果＞ 

以上のように、電流供給能力の小さい第2のチャージポンプ回路104 の入力電圧とし 

て、第1のチャージポンプ回路906の第1の昇圧電圧V PUMPl を利用し、 それぞれ 

のチャージポンプ回路906 , 104 を別々の高電圧検出回路904 , 907 により制御 

し、更に第2のチャージポンプ回路104に供給する昇圧クロック信号を分周することで 

、第2のチャージポンプ回路l04 のセットアップ時間を短縮できる。また、セットアッ 
プ終了後は、第1のチャージポンプ回路906の出力負荷に電流供給を集中でき、かつ、 

第2のチャージポンプ回路104 が動作した場合にも昇圧クロック信号の周波数を低くし 

ているため、第1のチャージポンプ回路906の出力電圧の変動を抑制でき、更に安定し 

た昇圧電圧と安定した昇圧電流の供給が可能となる。 

[004 5] 

（第2の実施形態） 

図6に示す内部電圧発生回路200は第2の実施形態であり、第1の実施の形態で示し 

た図1に対して、クロック信号CLKと分周クロック信号FCKとを比較して新たな制御 

信号FOEを出力するクロック」七較回路（CMP ) 201 によってバッファ回路103を 

制御する点が異なる。クロック」七較回路201は図7に示すとおりであり、クロック信号 
CLK と分周クロック信号FCKとがともに‘'H” の時に演算回路202の出力が‘' H '' 

となってラッチ回路203のクロック端子に入力され、データ信号として与えられた制御 

信号FDE (= "H"） を出力する。この結果、バッファ回路103によってクロック信 
号C L K と分周クロック信号FCKとが切り換えられる。 

[004 6] 

図8はタイミング図であり、図5に対して時刻T6aが追加されている。時刻T6にお 
いて、制御信号FDEが論理遷移しているが、クロック信号CLK及び分周クロック信号 

FCK がともに“L”であるため、新たな制御信号FCEは“L'’を出力したままとなる 

。時刻T6aとなって、クロック信号CLK及び分周クロック信号P0Kがともに‘' H ' 

となることで、制御信号FDE (= "H"） が有効となり、新たな制御信号FOEが論理 

遷移してバッファ回路103より、分周クロック信号FCKに基づく第2のCLK ゲート 

回路908へのクロック信号SCK及びXSCK として出力される。 

[004 7 ] 

なお、分周回路102、バッファ回路103、クロック比較回路201の全て、又はい 

ずれかを第2の高電圧検出回路907の第2の検知信号CKE2に同期させることで消費 

電流を削減することが可能である。 

[004 8] 

以上によって、クロック信号CLKと分周クロック信号FCKとの切り換えを“H”又 

は“L” の時に行うことで、第2のCLK ゲート回路908へのクロック信号SCK及び 
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XSCK の周期が一時的に短くなることを防止でき、出力電圧変動の増加を抑制できる。 
[004 9] 

なお、単相のクロック信号CLK及びXCLK を用いた実施形態の説明を行ったが、第 

1 及び第2のチャージポンプ回路906 , 104 が多並列構成になった場合には、多相ク 

ロック信号を対応するチャージポンプ回路に供給することで、同様の機能と効果が得られ 

ることは明確である。 
【産業上の利用可育旨陛】 

[00 50 ] 

本発明に係る内部電圧発生回路は、不揮発陛半導体記憶装置の電源発生回路等として有 

用である。また、DRAM 等の揮発陛半導体記憶装置や、液晶装置、携帯機器の電源回路 

等の用途にも応用できる。 

【図面の簡単な説明】 
[00 5 1 ] 

【図1】本発明の第1の実施形態による内部電圧発生回路の構成を示すブロック図で 

ある。 
【図2]図1中の分周回路の詳細構成例を示す回路図である。 

【図3]図1中のバッファ回路の詳細構成例を不す回路図である。 
【図4]図1中の第2のチャージポンプ回路の詳細構成例を示す回路図である。 
【図5]図1 の内部電圧発生回路の動作をフ］くすタイミング図である。 
【図6】本発明の第2の実施形態による内部電圧子と上回路の構成を示すブロック図で 

ある。 
【図7]図6中のクロック」七較回路の詳細構成例を示す回路図である。 
【図8]図6 の内部電圧発生回路の動作を示すタイミング図である。 

【図9】内部電圧発生回路の従来例の構成を示すブロック図である。 
【図1 0]図9中の第1のチャージポンプ回路の詳細構成例を示す回路図である。 

【図1 1 ]図9中の第2のチャージポンプ回路の詳細構成例を小す回路図である。 

【図1 2]図9 の内部電圧発生回路の動作を示すタイミング図である。 
【符号の説明】 

[00 52 ] 

100 内部電圧発生回路 

101 第2の昇圧回路 
102 分周回路 

103 バッファ回路 
104 第2のチャージポンプ回路 
200 内部電圧発生回路 

201 クロック比較回路 

900 内部電圧発生回路 

901 第1の昇圧回路 

902 第2の昇圧回路 

903 高電圧スイッチ回路 
904 第1の高電圧検出回路 
905 第1のCLK ゲート回路 
906 第1のチャージポンプ回路 
907 第2の高電圧検出回路 

908 第2のCLK ゲート回路 
909 第2のチャージポンプ回路 
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【書類名】図面 
【図1】 
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【書類名】要約書 

【要約】 

【課題】出力負荷に対して、第1、第2の昇圧回路の電流供給能力を適切に設定可能な内 

部電圧発生回路を提供する。 
【解決手段】第2の昇圧回路101を第1の昇圧回路901の出力端子に接続し、更に起 

動後は、第2の昇圧回路101の昇圧クロック周波数を低くできるように構成する。これ 

によって、第2の昇圧回路101の起動時間を早くするだけでなく、起動後は、第1の昇 

圧回路901の電流供給能力を増大できる。更に、第2の昇圧回路101が駆動する際、 

瞬時的に第1の昇圧回路901の出力電圧を変動させることもなく、第1及び第2の昇圧 
回路901 , 101 の出力電圧を安定して供給することができる。 
【選択図】図1 
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Application/Control Number: 12/497,090 Page 2 

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 rn 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, 

3 and 7. 

Any inquiツ 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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Art Unit: 2816 

272-1758. The examiner can normaUy be reached on Monday thru Wednesday 6:00 

am to 6:00 pm. 

If attempts to reach the examiner by te'ephone are unsuccessful, the examiner's 

supervisor, Lincoln Donovan can be reached on (571) 272-1988. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

536f1 
/Jeffrey S. Zweizig/ 
Primary Examiner, Art Unit 2816 
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Primary Examiner 
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Alexandria, VA 223 1311450 

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 
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x 

The fee has been calculated as shown below: 

難，.舞:' 
NO. OF 
CLAIMS 
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Total Claims 7 20 0 $52.00 = $0.00 

Independent Claims 3 3 0 $220.00 = $0.00 
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Total of Above Calculations $0.00 

ロ 

図 

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

The Commissioner is hereby authorized to charge payment of anyたes 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. 

600 13th Street, N .W. 

Washington, DC 20005-3096 

Phone: 202,756.8000 MEF:rp 
Facsimile: 202.756,8087 

Date: December 22, 2010 

Respectfully submitted, 

McDERMOTT WILL & EMERY LLP 

garty 
Regi芦批i叫No. 36,139 

Plefise cognize our Customer No . 53080 as our 
vurruvunuenee auuress. 
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P.O. Box 1450 
Alexandria, VA 223 13-1450 

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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REMARKS 

I. 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 respectんlly submitted that all pending claims 

are now in condition for allowance. 

II. The Rejection Of Claim 6 Under 35 U .S.C.§ 

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 釦llowing 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 んrther 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. 

4 
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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, Helflx Ltd v. Blok-Lok, Ltd., 208 F.3d 1339, 54 USPQ2d 1299 (Fed. Cir. 2000), 

Electro Me或cal取stems S.A. v. Cooper L妙Science& 勿C.,34 F.3d l048, 32 USPQ2d 1017 

(Fed. Cir. 1994), and Frulio falls to do so 釦r at least the foregoing reasons, it is clear that Frulio 

does not anticipate amended claim 6. 

IlL 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, 

5 
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including extension of timeたes, to Deposit Account 500417 and please credit any excessたes to 

such deposit account. 

Respect負lly submitted, 

Mc )r『 OTT ILL &EMERYLLP 

600 13th Street, N .W. 

Washington, DC 20005-3096 

Phone: 202.756.8000 MEF:叩 

Facsimile: 202.756.8087 

Date: December 22, 2010 

WDC99 1956618-1.079195'0937 

Re二 stratio 

lease re 

as our 
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ognize our Customer No. 53080 
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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,んrther 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 

2 
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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 frequency pulse width of a clock signal to be supplied to the second charge 

pump circuit is changed 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. 

3 
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Application/Control Number: 1 2/497,090 Page 2 

Art Unit: 2816 

Claim ReIections -35 USC§112 

The foflowing is a quotation of the second paragraph of 35 U.S.C. 11 2 

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 ReIections -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: 1 2/497,090 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 

claims 1 , 3 and 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: 1 2/497,090 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ー 

273-8300. 

AMT SKH00000508 

SK hynix Ex. 1005, Page 91 of 129



Application/Control Number: 1 2/497,090 Page 5 

Art Unit: 2816 

Information regarding the status of an apphcation may be obtained from the 

Patent Apphcation 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 866-21 7-91 97 (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. 

536f 1 

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

Jeffrey S. Zweizig 
Primary Examiner 
Art Unit 2816 
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Docket No.: 079 195-0937 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of : Customer Number: 53080 

Seiji YAMAI4IRA : 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 223 l3-l450 

Sir: 

In response to the Final Office Action dated January 11, 2011, having a three-month 

shortened statutory period 釦r 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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Application No.: 12/497,090 

REMARKS 

In response to the pending Office Action, Applicants have cancelled claim 6, without 

prejudice, and have rewritten claim 7 into independent釦rmat. 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 su可ect matter, it is respectfully submitted that, as amended, claim 7 

is in condition for allowance. 

In additionおr the 釦regoing, new claims 8 and 9 have been added. New claim 8 relates 

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

clock signal to he 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,釦r 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 

5 
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Application No.: 12/497,090 

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

102 requires the identical disclosure in a single reたrence 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, HelijIx Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339,54 USPQ2d 1299 (Fed. Cir. 2000), 

Electro Me或calみstems SA v. Cooper L妙Science& んC ,34 F.3d l048, 32 USPQ2d lol7 

(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. 

6 
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Application Noー: 12/497,090 

To the extent necessary, a petition 釦r 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 たes, to Deposit Account 500417 and please credit any excessたes to 

such deposit account. 

600 13th Street, N ,W. 

Washington, DC 20005-3096 

Phone: 202.756.8000 MEF: 

Facsimile: 202.756.8087 

Date: April 6, 2011 

W0C99 2001216-] .079195.0937 

Respectfully submitted, 

McDE vIOT /ILL & EMERY LLP 

ノ 、ーノ‘ノ 
ノノ 

Micりac［シ‘'F8タrty ーハ 
買sLrグnINO. .)O.1.)二 
ricase recognize ourしustomer ro.つj U5U 

as our correspondence 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 

2 
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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) The interval voltage generating circuit of claim 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, 

3 
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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 

4 
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Filing Receipt, in due course. 

includes the necessary components for 

of the International Application Number 

, subject to prescriptions concerning 

establish the international filing date of 

If a new application is being filed and the application 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 

Acknowledgement Receipt will establish the filing 

National Stage of an International Application under 

If a timely submission to enter the national stage of an international application 

U .S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 

national stage submission under 35 U .S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification 

and of the International Filing Date (Form PCT/RO/1 05) will be issued in due course

national security, and the date shown on this Acknowledgement Receipt will 

the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12497090 

Filing Date: 02-J uト2009 

Title of Invention: INTERNAL VOLTAGE GENERATING CIRCUIT 

First Named Inventor/Applicant Name: Seiji Yamahira 

Filer: Michael E. Fogarty/3328/Matilda Mason 

Attorney Docket Number: 0791 95-0937 

Filed as Large Entity 

Utility under 35 USC 111(a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quanfity Amount 
Sub-Tota' in 
USD($) 

Misceflaneous: 

Request for continued examination 1801 1 810 810 

TotaHnUSD($) 810 
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Document code: WFEE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 04/07/20 1 1 

TBELL2 SALE #00000002 Mailroom Dt: 04/06/2011 500417 12497090 
01 FC : 1201 220.00 DA 
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PTO/SB/06 (07-06) 

Approved for use through 1131/2007. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLにATION FE月DETFRMINATION RECORD I Applic三習I号鷲繋かumber 
Substitute for Form P10-875 I ''/'U' ,IJOJU 

Filing D試e 

07/02/2009 ロTo be Mailed 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) SMALL EN刊TY ロ OR 

OTHER THAN 

SMALL EN刊TY 

FOR NUMBER FILED NUMBER EXTRA 

ロ 

ロ 

ロ 

BASIC FE三 
(37CFR 1.le(a). 'b), or(c)) 

N/A N/A 

SEARCH FEE 
(37 CFR 1.16f or (m)) 

EXAMINATION FEE 
(37CFR 1.16(o), 'p), or(q)) 

N/A 

N /A 

N/A 

N /A 

TOTAL CLAIMS 
(37 CFR 1 .16(D) 

minus 20 = 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) rnlnus 3 

DAPPLICATION SIZE FEE 

(37 CFR 1.16(s)) 

ITtne SpeC!TICa1IOfl ana arawings exceea iuu 

sheets of paper, the application size fee due 

is $250 ($125 for small entity) for each 

additional 50 sheets or fraction thereof. See 

35 U .S.C. 41(a)(1)(G) and 37 CFR 1.16(s) 

ロMULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 
* If the difference in column 1 is less than zero, enter "0" in column 2 

APPLICATION AS AMENDED - PART II 

FEE ($) RATE ($) 

N/A 

N/A 

N /A 

xs 

x $ 

OR 

TOTAL 

FEE($) RATE ($) 

N/A 

N/A 

N /A 

x $ 

x $ 

TOTAL 

OTHER THAN 

(Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY (Column 1) 

ADDITIONAL 
FEE ($) 

0 

220 

220 

RATE ($) 

X $52= 

X $220= 

OR 

OR 

OR 

TOTAL 
OR ADD'L 

FEE 

ADDITIONAL 
FEE ($) 

F 

HIGHEST 
NUMBER PRESENT 
PREVIOUSLY EXTRA 
PAID FOR 

*120 

…3 

~ 

CLAIMS 

Minus 

Minus 

REMAINING 
AFTER 
AMENDMENT 

"8 

*4 

04/06/2011 

Total (37cm 
11.16(1) 

Independent 
(47CF61 16(h)) 

ロApp叱試ion Size Fee (37 CERl 16(5)) 
ロFIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(D) 

ト
z
山
＞
口
Z
山
＞
く
 

(Column 1) (Column 2) (Column 3) 

TOTAL 

ADD'L 

FEE 

ADDITIONAL 

FEE ($) 
RATE ($) 

xs 

xs 

TOTAL 

ADD'L 

FEE 

OR 

OR 

OR 

OR 

ADDITIONAL 

FEE ($) 
RATE ($) 

CLAIMS HIGHEST 

REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 

AMENDMENT PAID FOR 

Minus 

Minus 

Total (37 CFR 
1.16(1)) 

Independent 
(37 CFFI 1.16(h)) 

ロApplic討ion S臣e Fee (37 CFRl 16(s)) 

ロ FIRST PRESENTATION OP MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

ト
z
山
＞
口
z
山
～
く
 

*If the entry in column 1 is less than the entry in column 2, write "0" in column 3 

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

***If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3" 

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

TOTAL 

ADD'L 

FEE 

Legal Instrument Examiner 

ノTRACEY BELLノ 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an applcation. 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,石me will vary depending upon the individuai case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U .S 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P .O. Box 1450, Alexandria, VA 22313-1450. 
If you need ass旧危OCC m comp厄ting 功6 加rm, cal) l -800-PTO-9 199 and select option 2 
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Request 

for 

Continued Examination (ROE) 

Transmittal 
Address to: 

Mail Stop RCE 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Application Number 12/497,090 

Filing Date Juケ02, 2009 

First Named Inventor Seiji YAMAHIRA 

Art Unit 2816 

Examiner Name Jeffery Shawn ZWEIZIG 
Attorney Docket 

Number 079 195-0937 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request 加r Continued Education (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, orto any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2 

2 

Submission required under 37 CFR 1.114 Note: If the ROE is proper, any previously filed unentered 
amendments and amendments enclosed with the ROE will be entered in the order in which they were filed unless applicant 
instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must 
request non-entワ of such amendment(s). 

aロ 

bロ 

Previously submitted If a final Office action is outstanding, any amendments filed after the final Office action may be 
considered as a submission even if this box is not checked. 

ロ Consider the arguments in the Appeal Brief or Reply Brief previously filed on  

ロ Other 

Enclosed 

i ロ AmendmentlRepケ 

ロ Affidavit(s)/Declaration(s) iv. ロ Other 

Miscellaneous 

aロ 
bロ 

~ 
a．図 

I 

II. 

川 

bロ 

cロ 

Suspension of action of the above-identified application is requested under 37 CFR 1.103(c) for a 
period of→ months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

Other 

The ROE fee under 37 CFR 1,17(e) is requited by 37 CFR 1.114 when the RCE is filed 

The Director is hereby authorized to charge the following fees, or credit any overpayments, to 
Deposit Account No. 500417. I have enclosed a duplicate copy of this sheet. 

図 ROE fee required under 37 CFR 1.17(e) $810.00 

ロ Extension of time fee (37 CFR 1.136 and 1.17) 

ロ Other 

Check in the amount of $ 

Payment by credit card (Form PTO-2038 enclosed) 

enclosed 

WARNING:. Information on this扣rmAay become public. Credit card in旬rmation should not be included on this form・ Provide 
creuit ceru unromiasjon ana aumojizaron on i"jv-zusts. 

声I9イ4F'Wft F APPLICANT, A1TORNEY, OR AGENT REQUIRED 
Signature ノ／ン／ノ Date April 6, 2011 

Name (Pruit/Type) Michae山イ59メ ノ Registration No 36,139 

( / CERTIFICATE OF MAILiNG OR TRANSMISSION 
I hereby cert取 that this corresponden dbeirrg deposited with the Un肥d States Posねl Service with sufficient postage as first dass mail in an envelope 
addressed to: Mail Stop RCE, Commissioner for Patents, P. 0. Box 1450, Alexandria, VA 22313-1450 orねcsimile transmitted to the U.S. Patent and 
Trademark Office on the date shown below, 
&9nature 
Name(Print/Type) Date 
This collection of information is required by 37 CFR 1.114・ The in伽rmation is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Con飼entiali加s governed by 35 U.S C. 122 and 37 CFR 111 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 comかete this form and/or suggestions for reducing this burden, shou同 be sent to the Chief Information Officer, U S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1460. 

If you need assおtance m completing the勿rm, call 1-800-P TO -9199 and select oj功on 2 
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Page 1 of 1 

UNITED STATES PATENT AND TRADEMARK OrncE 

BlB DATA SHEET 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Addreus C'OMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alex uedriu, Virgieie 223 13-1450 
www.uspto.gov 

CONFIRMATION NO. 5747 

SERIAL NUMBER 

12舛97,090 

FILING or 371(c) 
DATE 

07/02乏009 

RULE 

CLASS 

327 

GROUP ART UNIT 

2816 

ATTORNEY DOCKET 
NO. 

0791 95-0937 

APPLICANTS 
Seiji Yamahira, Kyoto, JAPAN; 

** CONTINUING DATA ************************* 

** FOREIGN APPLICATIONS ************************* ノjz / 
JAPAN 2008-179566 07/09/2008 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
07/14/2009 

Foreign Priority claimed 口 Yes Li No 

35 usc 119(a-d) conditions metロ Yes Li No 

Verified and /JEFFREY SHAWN 

ZWEIZIG/ 

口M糾aやr 
- i-mower ice 

STATE OR 
COUNTRY 

JAPAN 

SHEETS 
DRAWINGS 

8 

TOTAL 
CLAIMS 

7 

INDEPENDENT 
CLAIMS 

3 
Acknowledged Examiners Signature Initials 

ADDRESS 

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

TITLE 

INTERNAL VOLTAGE GENERATING CIRCUIT 

FILING FEE 
RECEIVED 

1310 

FEES: Authority has been given in Paper 

No. to charge/credit DEPOSIT ACCOUNT 

Li All Fees 

Li 1.16 Fees (Filing) 

Li 1.17 Fees (Processing Ext. of time) 

Li 1.18 Fees (Issue) No. 

Li Other 

Li Credit 

BIB (Rev. 05/07) 
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Issue 

I朋卅Il
Classification 

川II 

Application/Control No. 

12497090 

Applicant(s)/Patent Under Reexamination 

YAMAHIRA, SEIJI 

Examiner 

Jeffrey S Zweizig 

Art Unit 

2816 

0RIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

327 536 a
 

0 5 F 1 / 10(2006.01.01) 

CROSS REFIERENCE(S) 

CLASS SUBCLASS (ONE三SUBCLASS PER BLOCK) 

必 Claims renumbered in the same order as presented byapplicant ■ CPA U T.D. U R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

NONE 

(Assistant Examiner) (Date) 

Tot司 Claims Allowed: 

8 

/Jeffrey S Zweizig/ 
Primary Examiner.Art Unit 2816 

(Primary Examiner) 

4/12/11 

(Date) 

0G . Print Claim(s) 

1 

0G . Print Figure 

1 

U .S. Patent and Trademark Ottice Part of Paper No. 20110412 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNI lED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademork Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1450 
www・usPto・gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

53080 7590 04/20/2011 

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

ExAffiNER 

ZWEIZIG. J10'OISRY SHAWN 

ART UNIT PAPER NTJMBER 

2816 

DATE MAILED : 04t2012011 

APPLICATION NO FILING DATE FIRST NAMEI) INVENTOR ATTORNEY DOCKET NO CONFIRMATION N0 

12/497,090 07/0212009 Seiji Yamahira 

TITLE OF INVENTION: INTERNAL VOLTAGE GENERATING CIRCUIT 

079195-0937 5747 

APPLN. TYPE SMALL ENTITY ISSUE FEE DTJE PUBLICATION FEE DUE PREY. PAID ISSUE 上・」二」‘l二 TOTAL FEE(S1 DUE DATE DUE 

nonprovisional NO $1510 $300 $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. 
TIllS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BYTHE 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 TIllS APPLICATION SHALL BE REGARDED AS ABANDONED. S 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U .S.C. 151. TIlE ISSUE FEE DUE IND1CATED 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 TIllS 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. 

lf 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 Sb on Part B ー 
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 SMALL 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) TRANSM1TTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 

(USPTO) with your ISSUE FEE and PUBLICATION FEE (if 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 is 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 niust 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) TRANSMIrI'AL 

Comolete and send this form. to2ether with aimlicable fee(s). to: Mail Mail Ston ISSUE FEE 
uomm玲sioner tor raterns 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

orI旦 2& (571)-273-2885 

INSTRIJCTION&- This form sh叫ld - be.巴世やi』 tra零mitting the ISSUE 聖E」 andに即，LICATION山FEE 'req町ぎと恥啓sA町。ugh 発hould he－叩mplet叫叫ere 

CuJRRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 fcc any change of address) 

53080 7590 04/20/2011 

MCDERMOTF WILL & EMERY LLP 
600 13Th STREET, NW 
WASHINGTON, DC 20005-3096 

熱卑、A certificaや8l mahag can司yb早u竺dfor domes竺「nailings of the 
retツ基anジml讐りI IUS Ce[UIICdIC t:tiflflot ue US里JOE aii￥ (lent:1準c9「押anylng 

Pa'竺主」acn auwuonar 誉peら.5uc11警a」］竺s喝ament or cot-mat urawaug, must 
tiavc maりWfl CCEUIICtuLC 01 maiting or transmale3lon. 

Certificate of Mailing or Transmission 

無re.c 叫腎that thiげe9里サ讐smittal I,beta旦dep讐itedl with the U平ed 

duul-ess讐J?we i撃1器外？I烏聾晋点影ンau界CsりduoVe,- Of 誉界g- lacslnule 
trallslmtteU し0 HitしJJ」一I (ffiU ノ」J‘ノコー‘00山on tnt umC lIlUICmCUりflow 

のepositor's name) 

(Signature) 

のate) 

APPlICATION NO FIIJNG DATE FIRST NAMED INVENTOR ATI'ORNEY DOCKET NO CONFIRMATION N0 

12/497,090 07/02/2009 Seiji Yamahira 

TITLE OF INVENTION: INTERNAL VOLTAGE GENERATING CIRCUIT 

079195-0937 5747 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREy. PAID ISSUE上thl TOTAL FEE(S) DUB DATE DUE 

nonprovisional NO $1510 $300 

EXAMINER ART UNIT CLASS-SUBCLASS 

ZWEIZIG, JEFFERY SHAWN 2816 327-541000 

$0 $1810 07/20/20 I I 

I . 

Change3 
of correspondence address or indication of "Fee Address" (37

CFR 1.363 ). 

U Ch響e of correspondencet address.s (or Change of CorrespondenceAddress f~rm PTO/SB1122) attached. 
ロ"Fee Address" indication (or "Fee Addiess' Indication form 
P'1'O/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

2. For printing on the patent front page. list 

(Ii the names of un to 3 ree istered natent attorneys 
or agents UK, aicernauveiy, 

(2)the name of a single firm (having as a member a 

誉」gls、ぎCu 'riot-」ner 讐agent, nub - m 三nam1es 01叩甲 
三些響sしCECU pa導生41‘半01-I埠yきor agents・11 HO Hassle IS 
usleu, no name wiu Uヒptanleu・ 

1 

つ 

3 

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

PLEASE NOTE: Unless an assionee is identified below, no assionee data will anneal on the ustent. If an assianee is identified below, the document has been filed for 
recoraauon as set rorin in ii CFK i . ii. s.ompIeuon or mis rorm is NU i a suDsutute cor ruing 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): U Individual U Corporation or other private group entity U Government 

4a. The following fee(s) are submitted 

U Issue Fee 

U Publication Fee (No small entity discount permitted) 

U Advance Order - # of Copies 

4h. Payment of Fee(s): (Please first reapply any pits iouusly paid issue ftc shown ahove) 

U Acheck is encl~sed 

U Payment by credit card. Form FTO-2038 is attached 

D The Direct~r is hereby auth~rized t~ charee the renuired fee(s). any deficiency, or credit ans' 
overpayment, 10 ueposit account Isumoer ienciose an extra copy or mis ronn,p. 

5. Change in Entity Status (from status indicated above) 

U a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. U b. Applicant is no longer claimning SMALL ENTITY status. See 37 CFR 1.27(g)(2) 

NOTE: The Issue l Fee and Puりication Fee (if required) will not he accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
IHLCECSL aS snuwn Uy we cecorus 01 tnt unireu ntates rateilL ailu I LIUCIlIdEK '. 1IIce. 

Authorized Signature  Date 

Typed or printed name  Registration No. 

This－曽llection 蝉nformat翌lis required 竪 379胤1月壌The information is r鬻uired lto喪ain or retain 費 enefitりy the public whゆ 誉to卑e旦世by－中e USP'fO to process) 
竺ap 里ut世LOW iUt:nuallty IS $OVCEHeU男かU.？嵩にhh-4HU翌“、ぎ些星生埋l5- couect聖Ilザ，塁H讐eu It)- I4KC - I h Hilll具讐10 c0lllptett:, IIザsuusng 塁Uザ世墨－具eparang, at児 
磐’IりI世聖wり望iiipieu9費理caLl聖lor町甲讐号や旦竺」iiiiie WIU Vat1-U’三『りI豊n§－聖Ofl ttae I聖IVIU，軸ぎ輩三－讐ly誉県］men芭讐呉黒nulりリ誉畏－urnyyり竺Hi9tミle－巴－甲H繋（うぎ 
具115- 101111、 dl児101型紺斗磐嶋I糾[C豊妙職UIがまUI懲奏Sn＃捉Lu I驚SCHL I器」cc niei IHIoEruauoH、黒りミCE,番土rameut、 aalu I EdUyt5ldlる'JuIce, L：らLI甲磐ment tn '..ann誉ret:, r .'.,・ 

登竺I什fり・誉り三x川讐l讐×岩半りり，ぎJL.)- I 'L1U・Lit)‘、、ノI ’』ユ elL.' rr.Dさ、’」、L,SJLvlrL,Iニン 」」コ上, r 'Jmuva.,ハ, Inh ハIllノ氏」コJJ・.,r,r' LilU・しい1IIlIUSSIOHCE boE rmじms, r・、上DtX l'IJU・ 
tilexnuwaa, VIIgm」lIdL h )I.)-l'tJtl. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 02/11) Approved for use t血ough 08t31/2013. 0MB 0651-0033 U .S. Patent and Trademark Office: U .S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNI lED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademork Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1450 
www・usPto・gov 

APPLICATION NO FILING DATE FIRST NAMED INVE14TOR AT70RNEY DOCKET NO CONFIRMATION N0 

12/497,090 07/02/2009 

53080 7590 04/20/2011 

MCDERMOTT WILL & EMERY LLP 
600 i3TH STREET, NW 
WASHINGTON, DC 20005-3096 

Seiji Yarnahira 079195-0937 

ExAffiNER 

5747 

ZWEIZIG. JrO'FISRY SHAWN 

ART UNIT PAPER NTJMBER 

2816 

DATE MAILED : 04t2012011 

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 たe is paid on the date that is three months after the 

mailing date of this notice and the patent issues on the Tuesday be釦re 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 In釦rmation 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 たe payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 

Page 3 of 3 

PTOL -85 (Rev. 02/11) 
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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 

in加rmation is 35 U .S.C. 2(b)(2); (2) furnishing of the in釦rmation 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 in拓rmation, 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 in拓rmation 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拓r 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 釦r 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 en釦rcement agency, if the USPTO becomes aware of a violation or potential violation of law or 

regulation. 
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Notice of Allowabiliか 

Application No. 

12/497,090 

Applicant(s) 

YAMAHIRA, SEIJI 
Examiner 

Jeffrey S. Zweizig 

Art Unit 

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.図 This communication is responsive to the amendment filed 4/6/11 

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

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

a)図 All b) 0 Some* c) 0 None of the 

1. Z Certified copies of the priority documents have been received 

2.ロ Certified copies of the priority documents have been received in Application No. 

3.ロ Copies of the certified copies of the priority documents have been received in this national stage app恥ation 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.ロ 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.ロ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1)ロ hereto or 2)ロ to Paper No./Mail Date  

(b) 0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date 

Identifいng 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. Li DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's ccmment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PTO-892) 

2. 0 Notice of Draftperson's Patent Drawing Review (PTO-948) 

3.ロ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 

4. 0 Examiner's Comment Regarding Requirement for Depcsit 
of Biological Material 

5. 0 Notice of Informal Patent Application 

6. 0 Interview Summary (PTO-413), 
Paper No /Mail Date _____ 

7.ロ Examiner's Amendment/Comment 

8. 0 Examiner's Statement of Reasons for Allowance 

9.ロ〇ther 

/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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棚~旧~旧I 
Search Notes 

Application/Control No. 

12497090 

Applicant(s)/Patent Under 
Reexamination 

YAMAH IRA, SEIJI 

Examiner 

Jeffrey S Zweizig 

Art Unit 

2816 

SEARCHED 

Class Subclass Date Examiner 
327 535, 536, 537 9/21/10 /Jz/ 
update above 4/12/11 /JZ/ 

SEARCH NOTES 

Search Notes Date Examiner 

INTERFERENCE SEARCH 

Class Subclass Date Examiner 
327 536 4/12/11 /JZ/ 

U S. Patent and Trademark Ottice 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: 0791 95-0937 

Receipt Date: 23-MAY-201 1 

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 ルpe Deposit Account 

Payment was successfully received in RAM $1822 

RAM confirmation Number 4381 

Deposit Account 500417 

Authorized User 

File Listing: 

Document 

N urn ber 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Partノ．zip 

Pages 

(if appl.) 
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Issue Fee Payment (PTO-85B) IF. P D F 

103345 

no 1 

6le,ho7Mirqりhs4c7417ョR6th9c837rdo, 

6,23, 

Warnings: 

Information: 

33528 

2 Fee Worksheet (PTO-875) fee-i nfo no 2 .pdf 
,l26o,727b4d33f39adff95e74圏7ae3b478 

"B1 

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 similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 1 11 

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 PCTIDOIEOI903 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 necessaリ 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/1 05) 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-J uト2009 

Title of Invention: INTERNAL VOLTAGE GENERATING CIRCUIT 

First Named Inventor/Applicant Name: Seiji Yamahira 

Filer: Michael E. Fogarty/stephanie sharrett 

Attorney Docket Number: 0791 95-0937 

Filed as Large Entity 

Utility under 35 USC 111(a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

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, voluntaッ, or normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

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 
Coin叫ete and send this form. toiether with avnlicable fee(s). to: Mail Mail Ston ISSUE FEE 

t.ornniisssoner bOr ratents 
P.O. Box 1450 
熱押,旦rI,,、y！博nia 2乃13・1450 

O「“工 いIU "I ’・‘66" 

h. 
『 －- 12/497.090 07/02/2009 Seiji Yamahira 

1 TITLE OF INVENIlON: 1Nl‘おRNAL VOIJAGE GENERATING CIRCUIT 

INSTRUCTIONS: This form should he. used.. for transmitting the ISSしE FEE . and PUBLICATION FEE (if. requi真二d). Blocks I through 5 should 晩 completed where 
apIxopri世・ か’I sumner 叩！r 'ponue匹e Inc甲atpg【叩ratenI・準vance ct-tiers a叩．notailcatlon ox ma皿，mnce L讐swill be mailed to the current correip9ndence address as 
巴(1押ira tint,asmncI叩netow or airecien caneswise In blOCKI・いy (a) speet tying a new corlでsponde.nce n(1(lre加；and/or Ib) ndicatisg 月 Sc門rate " IEE ADDRESS'I for 
mau15eaanix iじじnotulcaltonb. 

CURRENT CORREPONDENCr/ ADDRESS (Note lY'e Blo& I r. tav change cC ,dcfressr 

S3il5(J 75'10 0412ソ21)11 

MCDERMOTI' WILL & EMERY LLP 
600 13Th STREET, NW 
WASHINGTON, DC 20005-3096 

Customer No: 53080 

ドole:、 A certificate 鳶．rnailin8 can only "used魚「domestic mailings of the 
r門S) trail'mi l里． m is C町りicat'cannot t usesi tar anY otner acco甲”fly'昭 
P12X”・Da'"‘執」‘り，‘些am 砂Fら’uc」lus au 」やi'nnwnt or Iormtst Utawlilg・must 
nnvc Its OWD ceruncate Os matung or transmIssIon. 

Cexthicate of Mailing or Traismisvion 
I hereby certify that this Fee(s) Transmittal is t,eina deo.e;I.'d with the United 
Males rostai service w ,,n sumcient postace 5cr rn-st class mail in an envelope 
aciureascu 10 tne vial, stop tささI.'と1bb aUUies、 afluve. Or 叱InC lacatmi肥 
cransmirtea to me uSI'i(.)("I I) zIlー2呂s3. on the cate Indicated below. 

(l)epaitors naI】i 

(Si,ml・・m, 

APP1.ICATION NO FILThJC' DATE FIRST N,NED INVENTOR ATrORNEY DOCKET NO CONFIRMATION NO. 

079195 0931 574-7 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE P1'LにATT()N FEE Dl疋 PREy. PArD鵬l正m TOTAL叫＄)1買見 DAll三DT正 

nonprovisional NO 

EXAMINER 

ZWEIZIG. JEFTF:RY SHAWN 

$300 

CIASS・SlmcLASS 

327-54 11110 

$0 07/20/2011 

齢聖裁fCOffel,い’sidence a記I-s.、。「indication of "Fee Address' (37 
口 Chance ~f c~rres~~ndence ads.r.-ss (~r Chance ~f Crirres~~ndence 
,taarens sorm I'i lustS/i .e I attacnrc, 

ロ"Iそt Address' indication (ci「・ :'e Address・・Ind lea lion 拓rm 
PTO/SBI47; Rev 03-02 orr】・，Iじ:.c emIt ) allay加SI.Us''"Custom1er 
Number is required. 

2. For plintifig on the patent front pagtt. lisi 

(I) the names of up to 3 recisicred m tent attorneys 
or agenis UK. anernatlvety. 

(2i the name nm a city''1ktn (haying as a me,uri-r a 
畢gs些ドci attorney 警 agdnu anu ow names os up to 

f些響sicm」pasm!l押‘'I叫ys9「agents・ U ro mme is 
tistro・ no name Wilt dc Pti mcci・ 

McDERMO I I WILL & 
EMERY LLP 
2 

.3 

3. ASSIGNEE NAME AND RESIL)ENCE DATA TO BI. PRiNTED ON THE PATENT (print or type) 

凡EASE NOTE: Un竪s an 聾旦！8I!cf.i9 沙ntiic,灰Ic甲，no assignee data ザill appear on the patent. If an［玲signce is identified いlow. the documcni has been 01叫伽「 
recoraauon as set rca-tn in 3/しIl( 3.11・ uomplet,on ox mis torm is NU I a substitute bor riling an assignment. 

(A) NAME OF ASSIGNEE 

PANASONIC CORPORATION 

Please cheek I加叫・I・n'priat亡assignee categol了or categortes I coil) 1101巨 

(13) RESIDENCE: (CITY and STATE OR COUNTRY ) 

Osaka, Japan 

pit nt d Ofl the patent)； ロIndividual 凶Corporation 。「other private group entitY 口Government 

4a. TheらIlowl昭E・マ・s) are submitted: 

口Issue Fee 

口んblication Fee (No small entity discc,unt narmitted) 

~iwvance vruer'if Ut t..(叩its  ruui 、”

5. Change in Entity Stata島 (from statuS indicated above) 
~ 

U a. Applicant claims SMALL ENTIYT status. Sec簿 (R 1.27. 

NOTE: The Issue Fcc andんbIie.itioq徹「冬quirc 
interest as shown by me records of tae Ulte&l.tateしr 

4h. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

口 A check is encl~sed. 

ロ Paymenl by credit card. Form PTO-2038 is attached 

団The Director is hereb、・authorized to charge o皿are,d-fe a). any deficiency, or credit any 
ove叩町men,, Us veposit 八ccountNutTiner v v サlI  enclose an extra copy cii mnms torm). 

ロ b. Ap戸icant is no longer claiming SMALL f \ XFY status. Sec 37 CFR I .27(g)(2). 
filI t叫加accepted from anyone othirl血n the applicant: a registered attorney or a即nt: or the assignee ci- other party in 
Cfl( anu araciemaris 01(ICC. 

Aulhorized Signature -

町ped or printed name MI由 Fog鯉y 

Date  May 2011 

Registration No. _36  3  

This collec!io．更i,押mation i押ql・i#db/3 鳶：駅J戸」l.T加！I-f飼撃！!on ts rejuiredやobtain or retain a benefit竪the public which is to file (andりヤUSPTO to process) 
an'appuosuon・しon［讐flhlSItLYIS 響，qE‘ツぎ曾高ズ嘩.ana 3 / LrhS I I“・I nis- cotiecti讐 lse望「nateロho-［警em .s minutes so complete・l叩slicing gatnenng・.piepanng, 恕a 
や．omitting 円V compietcu eppuvan興loins 50 tUe L.zsr早ノ・．tune witi aar,y lie1琴ri9iI1 upon hart聖Ivtuuam" C葉C・/tny C烈！ns,nis on ui思，amou外 望‘iiue you require to corn馴警C 
円In 叩l巴、anw9rsu$即s押些 I町肥て1'1βII興S，烈F料し’foul9J羊鵬興I9！』l竪二IlI月！!"l?!：甲烈9し望ricer,y嘉ri愚巴、翌9．ザ9讐興lr些旦〔ice・L・、IJe叫に円’mor'P円merce・．r」己・ 
DCX I4U, liiexanur,a, virginia "Jhi" I '5)0・UU 」 5UI SC.'IV rrc,さUI'し.UJV1rL巳 I ,U rutcivjs 11.1 1 rim., 1tuuhw.,)・，じI'L) I'.)：しommissiomier 101 ratents, r・U・bOX t'(50, 
Alexamidm,Vi里inia l2313・I 4M). 

Under the Paperwork Reduction Act of 1995, no persons are required to respond tos collection of information unless it displays a valid 0MB control number. 

PTOL・85 (Rev.侃/Il) Approved for use through 08/31/2013. 0MB 0651-0033 U .S. Patent and Trademark Office: U .S. DEPARTMENT OFCOMMLR ('E 
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UNITED STATES PATENT AND TRADEMARK OmcE 
UNIIRD STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Addro sx, COMMISSIONE'R FOR PATENTS 

P.O. Box 1450 
A1cxmdri, Virgitha 22313-1450 
www・USpLO・gov 

APPLICATION NO ISSUE DATE PATENT NO ATTORNEY DOCKET NO CONFIRMATION N0 

12/497,090 06/28/2011 

53080 7590 06/08/2011 

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

7969231 

ISSUE NOTIFICATION 

079195-0937 

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) 

5747 

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 in釦rmation by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http :/Ipair.u spto . 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 

(0DM ) at (571)-272-4200. 

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

Seiji Yamahira, Kyoto, JAPAN; 

IR103 (Rev. 10/09) 
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Under the Paperwork Reduction Act of 1995, no 胆rsons are requ 

PTO/A瓜ノ96(08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark 061cc; U.S. DEPARTMENT OF COMMERCE 
ed to respond to a collection of ir.formation unless it displays a valid 0MB control number 

STATEMENT UNDER 37 CFR 3 .73(c) 

Applicant/Patent Owner: ADVANCED MEMORY TECHNOLOGIES LLC 

Application No./Patent No.: 7969231 

Titled: INTERNAL VOLTAGE GENERATING CIRCUIT 

Filed/Issue Date: June 28, 2011 

ADVANCED MEMORY TECHNOLOGIES LLC , a corporation 

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1 ロ The assignee of the entire right, title, and interest. 

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

I I 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. 

ロ 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) hoぱng the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3.ロ 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.ロ 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.ロ 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 ロ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 
1. Fr~m: the inventor(s) T~: 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. Fr~m: PANASONIC CORPORATION T~: PANASONICSEMICONDUCTORSOLUTIONSCO., 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.石me 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 1460, Alexandria, VA 22313-1450. Do NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 

if you need assおtance 加completing the form11, call 1 -800-PTO-9199 and select option 2. 
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PT○ノ川N96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 collectiつn of information unless it displays a valid 0MB control number 

STATEMENT UNDER 37 CFR 3.73(c) 

3. Fr~m: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD. T~: NUVOTON TECHNOLOGY CORPORATION JAPAN 

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

Reel 066849 , Frame  0802  , or for which a copy thereof is attached 

4. Fr~m: NUVOTON TECHNOLOGY CORPORATION JAPAN T~: ADVANCED MEMORY TECHNOLOGIES LLC 

5. From 

6. From 

ロ 

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

Reel 067184 , Frame 0869  , or for which a copy thereof is attached 

To: 

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

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

To: 

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

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

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

As required by 37 CFR 3.73(c)(1)O), 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 (P1. 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 cf 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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UNITED STATES 
PATENT AND TRADEMARK OFF接E 

P.O. Box 1450 
Alexandria. VA 22313 -1450 

www.uspto.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 
under 35 USC 111(a) 

PATENT # 7969231 

CONFIRMATION # 5747 FILED BY Yi Lu 

PATENTCENTER # 68561166 FILING DATE 07/02/2009 

CUSTOMER # 53080 FIRST NAMED Seiji Yarnahira 
INVENTOR 

CORRESPONDENCE AUTHORIZED BY Szymon Gurda 
ADDRESS 

Documents TOTAL DOCUMENTS: 2 

DOCUMENT PAGES DESCRIPTION 

POA.pdf 2 

aia0096.pdf 3 

Power of Attorney 

Assignee showing of 
ownership per 37 CFR 3.73 

Digest 

DOCUMENT MESSAGE DIGEST(SHA-512) 

SIZE 

(KB) 

1152 KB 

120 KB 

CE8FC9263 F7403322CCA44DA77261 92D87096587E64 1 9A3999 
POA.pdf 4B0877BD463083EE8DB3084DB5BBDDC65F643F56791 A8DE7 

2E66959D86B47C5B 12481 E96AD6B05 

訓a0096.pdf 
C2BEF4829ECF608E92B6C89D2CBE34E7AB05EDDFC2F41 663 
FE0E5BE5F952068976EFD01 D3E1 8D1 846FB57956EF30B4826 
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931 84B458D2D0D88E0BAC0497D661 3B 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 

by the app恥ant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Appflcations 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 

NationaI Stage of an I nternationaI AppUcation 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 PCTIDOノEOI903 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 l nternaUonaI Appflcation Ffled 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 PCI Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/1 05) 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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A',」●r'wed細「use tsouゆじ3!31I202l 0鞭躯妬5l・｛柳35 

u5.P3加nt;nd Tr9dem●止｛〕f批e】u.SD毛pA」干mm「りFCOMいミRCE 
Ut吋er thr,Fa perwork t琴dUくtirn Aぐt4f 35i嚇5 nor凸界◇msm世嘱u,rec3 Cr, カdtoem恥dion 0r孤拓『m訂hり介unlミ’itdミ、 eje 3 yがi"oMS con1mi n mきt 

/ hA 臂rm ャ hr 、、‘‘豊vr,r 、r 最t' ttto A 'r
、,- l PIt喜nt Number 

' PATE NT~PO嫡IEROFATTORNEY I ・ 
7969231 、 
ー、～AA'‘ ・ 、 

一一 
OR 

－ 
I &sue Date JuIle28, 2011 

REVOCATION OF P論m oF ATToRNEY OF ATTORNEY irat Namrd ErwentorER Saiji YAMAHIRA 
ー一－ーー一’’皿ー一’ー’‘ー’ーー“’ー’'‘、’ー一‘ーー’ 

WITH A NEW POWER OF ATTORNEY 
AND 

'T雌e 
INTERNAL VOLTAGE 
GEN燕RATING CIRCUげ 

×CHANGE OF CORRESPONDENCE ADDRESS 」Attornuy助cketNo. 037o-04135 us －ノ 
1hcroby rvok骨 aEI prevEous pDWCCS of attorney giyen mth e 8boye-dentfred patent 

熱A Power o Attorney re sutomtted herewn.h 
ニ：こhereby appoint Pr'actiticsner(sJ assooated with the Customer Numかw idenbfied in小e box at right as my/out 
I2鄭ttorneris)oraget(s〕with respect to the patent identified above, and to transact aiI business i n the United l 27197 

states Patent and Trademark Office connected therewith: ~
OR 

f""IIhe叫by appoirst Prac3itiorr小｝named below as mV/our attorneyfs) or agent(s)wtb respect to the P誠ent identified abov島'and to transact 

糾-Jell hUSrness in the United Stョtes PIt5,nt己nd Tradema『kO識cecロnnec挺d therewilh! 

Pnctitioner(s}  N 'ame  i RegistretEon Number 

l 

Pfease recognize or change the correspondence address for the abov e-identifed patent加； 

授I The address ass~cratnti with the ab~ve4 dentifed Cust~mer t&rmhr 

も義‘ 「“""""""""""""""""""""""""""""""""'""1 

翻rte address 'assocrated with the Customer rgumber identified in the box 'at right: l I 
O 費 

r "IFimor 

L 山nβzidual lwne 

Add『ess 

穀印 lState lZip 
Co！よ批「y 

Telepnone 1Email  ~ 

』nOR 
・

「

A

p

p

l

i

c

a

 

PtntSt ~tem
 

1
 

C
 
。
 
姦
 

37CFF Form 
T

O /A
 

A 遣 j SIGNATURE吋Applicant or Patent Owner 

Signature v，紀fl、」い嘱kノ、、』糾叫べ》孤 D講4 りsこにそ折・，り‘f』S－コ！,受4 

Name ト編 唾Gn叫喜 I 、」 Telephone 

丁i拠anJ《海Irp;ny I‘二‘誠h・－xに三d ジぎ晩敵」か・ 3VM33 reE,Jeortr TEcm0‘じG:EsU.G 

誓IlI鼻sgnnures of all the appllr.an鶴or paむョ艦owne誉がthe entire interest or their representative(s) are required. If more than me signature 

is reoufred, submit multiがe forms, check the box below, and identify the total number of forms submitted in the blank below. 

麩A total' forms are submitted 

This olle周on of勲formation it i4 uired by 37 CFt 1.5L3.32. end L35. The Iがormeuon is「“， uirer1 to obtain or retain a be『 f it帥theis“陳柵．whi小Isいupdate 

Ia“叶the USPYD to pretess} U神I拠誠3patent執‘reexeminatloi pr ee瞬”8．く：◇n彫dmt議lity is governed by 55 U .S.C.l22 al'37 CFR L1$.n'i"o瓶鳶on is 

estimみ蜘d tote細3 fllltWte! tOじorripiete, irrdudiri8 gethoiirr8, pieparirlいndCuレrrittirc8t睡corpleted ripplicat海n ionl● U,血斡USPYD,級tie 憾II rary dct秤きnding 
upon the mndi馴rluei case. Any comments on the amount of time you reou廿e to com糾ete this form and/or sugpestloris for re山cingthis lsJ叫en. siould be sent to 

the Chlei liformal知”Officer. us.淘tens上mdTrademarkロftlce. U .S. 0epartmenl 叶‘ロmrnerce. P.O. Boa 1450, AlexandrIa, VA 2233・.1450.00 NOT SEkO FEES OR 
C0'3P1E琵 I) CORMS T0 1s335 Aひり斑SS.5ENりT0 Commi$$ion8r for Patents, P.O. BOX 1450,A師xandrla, VA 22313・1450. 

『 f'Oc. iraad0s/stance in casnaleting 蹄”rbiシ(0/'I・8叩・鮮ひ9'99andseI,ぐtoption2-
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Prhiacy Act Statement 

The Prwacy Act of 1974 (P上，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. Acco司in9加pursuant to the 
requirements of the Act,かease 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 so加it加is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office治to process and/or examine your subm冷sion 
related to a patent ap姉cation or patent. If you do not furnish the requested information, the U.S. Patent and 
肴ademark Office may not be able to process and/or examine your submisぶon. which may result in termination 
of proceedings or abandonment 可 the application or a×が『ation of the patent. 

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

1. The information on this form will be treated confidentially 加 the a離ent allowed under the Freedomd 
Information Act (5 U .S.C. 552) and the Privacy Act (5 U.s.c 552a). Records from this s声lem of 
reco雌a may be disclosed to the Department. of Justice to determine whether disclosure of these 
reco雌s Is req山red by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in me course of presenting 
evidence to a court, magi獣rate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiahons. 

3. A record in this system が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 I torn the Member with respect to the su切ect matter dthe record. 

4. Ar馴】0彪in this systemd records may be disclosed, as a routine use, to a contractor of the 加ency 
having need 句rthe information inl order to perform a contract. Reci戸enおd information shall be 
required め comply with the requiremen加of the Privacy Actぶ1974, as amended, pursuant 如 5 U.S.C. 
552a(m). 

5. A record related to an International Applic誠ion 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. Areco尾in this system of records may be disclosed, as a routine use, to another federal agency for 
誹」rposes d National Security review (35 U.S.C. 181}and for review pursuant to the Aomic 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, Gene「誠 
Services, or hi馴her designee, during an inspection of records conducted 加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 thail be made in accordance 面th the 
GSA regulations governing inspe醸on of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directiye. 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 CPA い4, as a routine 
use, to the public if the reco昭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 
ap呼cation open ⑩誹」blic inspection or an issued p鍬ant. 

9. A reoo吋from this system of records mn町be disclosed, as a routine use,加a Federal, State. or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
re9ulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITItD STATES DEPARTMENT OF COMMERCE 

United States Patent and Tradom・rk Office 
Address: COMMISSIONER FOR PATENTS 

EQBox 1450 
Alexandsia, *irgioia 22313-1450 
www.ospto.gov 

APPLICATION NUMBER FILING OR 371(C ) DATE FIRST NAMED APPLICANT ATTY . DOCKET NO /TITLE 

i 2/497,090 

53080 

Rimon PC - Panasonic Corporation 

8300 Greensboro Dr. 

Suite 500 

McLean, VA 22102 

07/0ツ2009 Seiji Yarnahira 079195-0937 

CONFIRMATION NO. 5747 

POWER OF ATTORNEY NOTICE 

I II ~I II棚棚棚~棚川~ 
*00000000082992074* 

~I IIII 

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. 

ノ5hor'・es1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
1JNITItD STATES DEPARTMENT OF COMMERCE 

United States Patent and Tradom・rk Office 
Address: COMMISSIONER FOR PATENTS 

EQBox 1450 
Alexandsia, *irgioia 22313-1450 
www.ospto.gov 

APPLICATION NUMBER FILING OR 371(C ) DATE FIRST NAMED APPLICANT ATTY . DOCKET NO /TITLE 

i 2/497,090 

27197 

MICHAEL J. CHERSKOV 

SZYMON M . GURDA 

903 COMMERCE DR 

SUITE 310 

0AK BROOK, IL 60523 

07/0ツ2009 Seiji Yarnahira 079195-0937 

CONFIRMATION NO. 5747 

POA ACCEPTANCE LETTER 

I II ~I II棚棚棚~棚川~ 
*00000000082992108* 

~IIIIlII 

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. 

ノ5hones! 
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