Docket No.: 056937-0396 | PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Yukari SUGINAKA, et al. Confirmation Number: Not Yet Assigned
Application No.: Not Yet Assigned Group Art Unit: Not Yet Assigned

Filed: September 10, 2007 Examiner: Not Yet Assigned

For: MICROCONTROLLER AND ARTS RELATED THERETO

INFORMATION DISCLOSURE STATEMENT

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

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

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

date. No certification or fee is required.
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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.

600 13" Street, N.W.
Washington, DC 20005-3096
Phone: 202.756.8000 MEF:kfm
Facsimile: 202.756.8087
Date: September 10, 2007

Respectfully submitted,

McDERMOTT WILL &£EMERY LLP

27 2

Michael E. Fogarty
Registration No. 36,139

Please recognize our C er No. 53080
as our correspondence address.

.3
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SHEET 1 OF 1

INFORMATION DISCLOSURE ATTY. DOCKET NO. SERIAL NO.
APPLICATION
APPLICANT
Yukari SUGINAKA, et al.
PTO-1449 FILING DATE GROUP )
( ) September 10, Not Yet Assigned
2007
U.S. PATENT DOCUMENTS
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where
INITIALS NO. Number-Kind Codez ¢t known MM-DD-YYYY Document Relevant Passages or Relevant
Figures Appear
US | 2004/0257898 A1 12-23-2004 OZAWA et al.
us 7,103,758 B2 09-05-2006 GOTO -
us
us
us
us
us
us .
us
us
us
us
us
us
FOREIGN PATENT DOCUMENTS
EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation
INITIALS CITE Country Codes-Number 4 -Kind MM-DD-YYYY Applicant of Cited Document Where Relevant
NO. Codes (if known) Figures Appear Yes No

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine
INITIALS CITE | journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
NO. published.

EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
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Docket No.: 056937-0396 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Yukari SUGINAKA, et al. Confirmation Number: Not Yet Assigned
Application No.: Not Yet Assigned Group Art Unit: Not Yet Assigned

Filed: September 10, 2007 Examiner: Not Yet Assigned

For: MICROCONTROLLER AND ARTS RELA’fED THERETO

CLAIM OF PRIORITY AND
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT

Mail Stop New Utility
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir;
In accordance with the provisions of 35 U.S.C. 119, Applicants hereby claim the priority of:
Japanese Patent Application No. JP 2006-246454, filed September 12, 2006

cited in the Declaration of the present application. A certified copy is submitted herewith.

Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Michael E. Fogarty
Registration No. 36,59

600 13" Street, N.W. Please recognize our Customer No. 53080 as

Washington, DC 20005-3096 our correspondence address.
Phone: 202.756.8000 MEF:kfm

Facsimile: 202.756.8087
Date: September 10, 2007
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_\Thm is to certify that the annexed is a true copy of the following application as filed
gllh this Office.
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MICROCONTROLLER AND ARTS RELATED THERETO
BACKGROUND OF THE INVENTION

Field of the Invention

[1] The present invention relates to microcontrollers,
and in particular, to-a technique of suppressing current
consumption in time of stand-by in a power shutdown mode
in which a program can proceed. This technique is also
applicable to a communication device and a recording

device.

Description of the Related Art _

(2] A general microcontroller has a stop mode for
stopping supply of a operation <clock and reducing
current consumption as a standby mode, which is one of
the operation modes. In the stop mode, start-up etc. of
ﬁhe software does not need to be performed since the
internal state is maintained, and high speed restoration
from the standby state is possible. However, as
circuits are being configured with microscopic
transistors due to advancement in recent semiconductor
manufacturing techniques, the OFF current (leakage
current) of the transistor is in great amount, and the
current consumption even in the stop mode tends to be
large.

[3] The current consumption caused by leakage current is
made to substantially zero in a method of shutting down
power to suppress the current consumption. In this
case, since the internal state of the microcontroller is
destroyed due to power shutdown, the initialization
program must be executed from the reset process in order

to initialize the inside. However, if such process is
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executed, the initial setting of the microcontroller and
the start-up of the operating system are performed,

whereby the time required for restoration becomes

longer.
(4] A power shutdown mode for allowing a program to
proceed was thus developed. Related arts include a

technique in which a standby control circuit is arranged
proposed in a Japanese Laid-Open Patent Publication
(Japanese Laid-Open Patent Publication No. 2005-11166) .
This technique performs a control to continue power
supply to an information holding circuit for holding the
value of a register contained in a peripheral circuit
module when shutting down power supply to a CPU (Central
Processing Unit) and the peripheral circuit module. 1In
such control, when an interrupt request is notified from
outside the device, the power supply to the CPU and the
peripheral circuit module is resumed, and the evacuated
information is restored to the CPU and the peripheral
circuit module. Returning again to the execution of the
program, an interrupt processing corresponding to the
interrupt request is performed. According to such a
configuration, the reduction in standby current by power
shutdown and high-speed restoration from standby by
interrupt both can be obtained.

[5] In the technique of the standby control circuit,
after prohibiting interruption, the wvalue of the
register to be necessary in the software is evacuated,
and the power is shutdown while prohibiting
interruption. This process is performed because there
is a possibility that the evacuated register value may
change before the power shutdown if interrupt is
accepted before the power shutdown.

[6] However, in the technique of the standby control

2
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circuit, if the power supply is shutdown with the
interruption for restoration occurring while prohibiting
interruption,

restoration may not be possible unless interrupt
reoccurs,

the interrupt processing is performed after
executing the power shutdown process and the power
supply process, and the delay time from the occurrence
of interrupt until the execution of the actual process
becomes long, and

the femporal anteroposterior relationship of the
power supply process and the interrupt processing may
reverse.

[7] Furthermore, in the technique of the standby control
circuit, the backup register and the register to be
evacuated are directly connected by way of a logic
circuit as the information holding means.

However,

* the backup registers of the number equivalent to
the number of registers to be evacuated are necessary;
and

wirings double the number of registers to be

evacuated are necessary.

(8] Since the wiring is the portion connecting the
portion of shutting down power and the portion of
continuously supplying the power, a logic circuit for
preventing unnecessary current from flowing and a logic
circuit for preventing destruction of information are

required, whereby the circuit scale is increased.

SUMMARY OF THE INVENTION

(9] Therefore, it is a main object of the present

3
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invention to Qrovide.a microcontroller capable of easily
and rapidly evacuating and restoring information
necessary in proceeding with a program when realizing a
standby state in which internal operation voltage supply
is shutdown, a state in which an internal operation

voltage is lowered, or the like.

{10] (1) A microcontroller according to the present

invention includes:

a CPU;

a power supply device for supplying power to the CPU;

a power supply unit arranged between the CPU and the
power supply device;

a power supply control unit for controlling the CPU
and the power supply unit; and

an information holding unit for holding information
evacuated from the CPU, the information necessary in
proceeding with a program; wherein

the power supply control unit outputs a shutdown
request signal to the CPU in response to generation of a
power shutdown factor,

the CPU, upon receiving the shutdown request signalf
activates a power shutdown microprogram, evacuates the
information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation
completed signal to the power supply control unit after
evacuation is completed,

the power supply control unit, upon receiving the
evacuation completed signal, outputs a power shutdown
control signal to the PoWer supply unit, and

the power supply unit shuts down power supply to the
CPU upon receiving the power shutdown control signal

from the power supply control unit.

{111 In the present invention, when the power shutdown

4

Qualcomm Ex. 1002 - 59/414



N

10

15

20

25

30

factor is geherated, the power supplg control wunit

outputs the shutdown request signal to the CPU. The

CPU, upon receiving the shutdown request signal
activates the power shutdown microprogram. The power
shutdown microprogram evacuates the information

necessary in proceeding with the program to the
information holding unit, and then outputs the
evacuation completed signal to the power supply control
unit. The power supply control unit, upon receiving the
evacuation completed signal outputs the power shutdown
control signal to the power supply unit, and the power
supply unit in turn, shuts down power supply to the CPU.
However, the power supply unit continues to supply power
to the information holding unit. Thus, the CPU will be
in a stopped state and the current consumption will be
suppressed. The information necessary in proceeding

with the program will also be held.

[12] The power shutdown microprogram continuously executes

evacuation of the information necessary in proceeding
with the program and the power shutdown process, and
thus no interrupt processing will be activated between
the information evacuating process and the power
shutdown process. Thus, the information necessary in
proceeding with the program to be evacuated is prevented
from being changed before the power shutdown.
Furthermore, the interrupt does not need to Dbe
prohibited before the information evacuation or the
power shutdown process. Accordingly, the power shutdown
process in an interrupt permitted state, and acceptance
of interrupt processing before the power shutdown can be
executed. Since the evacuation of the information is
executed by the microprogram, the data can be evacuated

usinq existing wirings of the microcontroller! and

5
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increase in the number of logic circuits and wirings
dedicated for evacuating information is suppressed to a

minimum.

[13} (2) The microcontroller according to the present

invention has an aspect of further including a clock
generator; wherein

the power supply control unit, upon receiving the
evacuation completed signal outputs a clock stop control

signal to the clock generator.

[14] In this aspect, the power shutdown microprogram stops

the operation of the clock generator after evacuation of
the information necessary in proceeding with the program
and the power shutdown process are completed, and thus
current consumption in the peripheral circuit module
that operates in response to the clock supply from the

clock generator is suppressed.

[151 (3) The microcontroller according to the present

invention has an aspect where the power supply control
unit outputs a power supply control signal to the power
supply unit in response to generation of a power supply
:estoration factor;

the power supply unit, upon receiving the power
supply control signal, starts to supply power to the
CPU;

the power supply control unit outputs a restoration
request signal to the CPU and outputs a clock supply
control signal to the clock genefator when a supplied
power supply voltage is stabilized;

the clock generator, upon receiving the clock supply
control signal, restarts to supply an operation clock;
and

the CPU, wupon receiving the restoration request

signalt activates a power supply restoration

6
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microProgram{ restores the information necessary in
proceeding with the program and evacuated in the
information holding unit in time of power shutdown, and
ultimately branches processes to addresses indicated by
a program counter to change from a shutdown state to a

program execution state and proceed with the program.

{16] In this aspect, when the power supply restoration

factor is generated in the state of shutting down power
supply to the CPU and in the state of stopping clock
supply by the clock generator, the power supply control
unit outputs the power supply control signal to the
power supply unit. The power supply unit, upon
receiving the power supply control signal, starts to
supply power to the CPU. When the power supply voltage
to be supplied is stabilized, the power supply control
unit outputs the restoration request signal to the CPU
and also outputs the clock supply control signal to the
clock generator. In response to such signals, the clock
generator restarts to supply the operation clock, and
the CPU activates the power supply restoration
microprogram. The power supply restoration microprogram
restores the information necessary in proceeding with
the program and evacuated in the information holding
unit to the CPU, and then branches the processes to the
addresses indicated by the program counter to continue
the program execution from the shutdown state.
Therefore, according to such a configuration,
restoration of the evacuated information necessary in
proceeding with the program is easily and conveniently

achieved.

[17] (4) The microcontroller according to the present

invention includes:

a CPU;
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a power supply device for supplying power to the CPU;

a power supply unit arranged between the CPU and the
power supply device;

a power supply control unit for controlling the CPU -
and the power supply unit; and

an information holding unit for holding information
evacuated from the CPU, the information necessary in
proceeding with a program; wherein

the power supply control unit outputs a shutdown
request signal to the CPU in response to generation of a
power shutdown factor,

the CPU, upon receiving the shutdown request signal,
activates a power shutdown midroprogram( evacuates the
information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation
completed signal to the power supply control unit after
evacuation is completed,

the power supply control unit, upon receiving
generation of a power supply restoration factor after
receiving the evacuation completed signal, outputs a
restoration request signal to the CPU, and

the CPU, upon receiving the restoration request
signal, activates a power supply restoration
mircoprogram of not restoring the evacuated information,

and continues program execution.

[18] In this aspect, since interrupt prohibition is not

performed in the execution of +the power shutdown
microprogram, the activation of the power supply
restoration miéroprogram for not restoring the evacuated
information can be performed based on the generation of
the power supply restoration factor. When the power
supply restoration factor is generated before the power

sugglg is shutdown after activating the power shutdown

8
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microprogram, the power supply restoration microprogram
for not restoring the evacuated information is
activated. In this case, restoration is performed at
high speed since the evacuated information is not

restored.

[19] (5) The microcontroller according to the present

invention has an aspect where the clock generator
selects one of operation performed after stopping supply
of an operation clock and operation stop performed
without stopping the supply of the operation clock as
operation to be performed upon receiving the clock stop

control signal from the power supply control unit.

[20] In such a configuration, the operation according to

user preference can be set by mode selection. In the
case of a mode in which the supply of the operation
clock is not stopped, restoration can be carried out at
an arbitrary time by moving a counter of a timer or in

any other methods.

[21] (6) The microcontroller according to the present

invention has an aspect where the power supply control
unit limits a period in which shutdown is possible. In
this aspect, a shutdown possible period is set in the
register in the power control unit, where the power
shutdown factor is accepted if within the period, and
not accepted if outside the period. Thus, the operation

mode is diversified.

[22] (7) The microcontroller according to the present

invention has an aspect where the power shutdown
microprogram evacuates the information necessary in
proceeding with the program to a stack region in the
information holding unit and then evacuates to a
specific place only a value of a stack pointer for

Pointing to an evacuation place. The information

9
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necessary in proceeding with the program includes a
program counter, processor status word, stack pointer,
and the like.

[23] In this aspect, most of the information necessary in
proceeding with the program is evacuated to the stack
region in the information holding unit, and only the
value of the stack pointer for pointing to the
evacuation place is evacuated to a specific region, and
thus a dedicated logic necessary for such an aspect is
made to a minimum configuration.

[24] (8) The microcontroller according to the present
invention has an aspect where the power supply
restoration factor uses an interrupt system of the
microcontroller. In this aspect, the circuit does not
need to be additionally formed.

[25] (9) The microcontroller according to the present
invention has an aspect where the state of the power
shutdown factor includes a state where it is provided
from an external terminal and a state where it is
provided by a command, and it is possible to select a
configuration corresponding to either one or both of the
states. In this aspect, the microcontroller can be more
universally applied.

[26] (10) The microcontroller according to the present
invention has an aspect where,

the power supply restoration microprogram includes:

a microprogram for restoring the evacuated
information necessary in proceeding with the program and
proceeding with the program;

a microprogram for restoring a set value
without using the evacuated information necessary in
proceeding with the program; and

a program for resetting processes, and

10
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the CPU selects one of the plurality of microprograms
in an alternative way. In this aspect, the application
range can be extended by broadening the options.

[27] (11) The microcontroller according to the present
invention has an aspect of activating one of the power
shutdown microprogram and the power supply restoration
microprogram selected in an alternative way, according
to the generated power shutdown factor or a type of the
selected power shutdown factor. '

[28] The present invention enables the number of
information necessary in proceeding with the program to
be changed. This aspect focuses on such capability.
Thus, an efficient apglication system can be built b;g
executing the microprogram respectively corresponding to
the number of information necessary in proceeding with
the program.

[29] (12) The microcontroller according to the present
invention has an aspect where the power supply device
sets a period for shutting down power supply according
to one or a plurality of peripheral circuit modules, and
the power shutdown period in the power supply device is
set so that power shutdown is not carried out in a
period necessary for power supply restoration and power
shutdown is carried out in a period not necessary for
the power supply restoration. According to such an
aspect, the current consumption is further reduced.

[30] (13) The microcontroller according to the present
invention has an aspect of further including a debugger
for constantly monitoring a register in the CPU; wherein

data other than data monitored by the debugger is
evacuated in the information holding unit in time of
power shutdown.

[31] According to such an aspect, since the debugger is

11
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constantly monitoring the register in the CPU, the
information to be evacuated from the CPU to the
information holding unit in time of power shutdown
reduces, and the speed of executing the power shutdown
increases.

[32] (14) The microcontroller according to the present
invention has an aspect of further including a second
power supply unit for lowering a voltage to be supplied
to a circuit portion outside a power shutdown range to a
lower limit voltage for information holding when the
power shutdown factor is generated.

[33] In this aspect, power is saved by 1lowering the
leakage current in the information holding wunit and
other logic circuits outside the power shutdown range.

[34] (15) The microcontroller according to the present
invention has an aspect of further including a circuit
for loading an inverted value to a register in a circuit
portion in a power shutdown range.

[35] In this aspect, a test can be realized with the same
conditions as in shutdown with the power turned ON when
performing the test of the power shutdown. Thus, the
test time is reduced.

[{36] (16) With regard to the microcontroller according to
the present invention, a communication device is
configured by

the microcontroller;

[37] an input unit for accepting an instruction to be

externally input; and

a signal transmitting unit for transmitting a signal‘
to other equipment by infrared light; wherein

a power shutdown process is executed when no input is
made to the input unit for a constant time, and then a

power supply restoration process is executed when an

12
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input is made to the input device.

[38] In such a communication device, the mode changes to
the power shutdown mode if input operation is not made
for a constant time, and changes to the power supply
restoration mode when input operation is made with such
input operation as the restoration factor. Thus,
significant power reduction can be expected, and
advantages are provided in particular, in a long time
drive of a battery driven communication device.

[391 (17) With regard to the microcontroller according to
the present invention, a recording device is configured
by
a DVD recorder LSI including the microcontroller, an
image processing DSP, and a storage circuit; and

an optical disc controller LSI including a DSP servo;
wherein

a timer interrupt is generated to the power supplg
control unit at every constant time, the current time
and the time a constant time before a recording
programmed time are compared, and a power supply
restoration process is performed, when comparison result
shows that the two match, in order for the
microcontroller to change to a recording processable
state.

{40] In such a recording device, significant reduction in
power is achieved by setting to the power shutdown mode
instead of the standby mode, which is normally set, when
operation is not made before the recording programmed
time.

[41] According to the present invention, evacuation of the
information necessary in proceeding with the program and
the power shutdown process are continuously executed

using the power shutdown microprogram! and thus the
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interrupt processing does not need to be activated
between the evacuation of the information and the power
shutdown process, and the information necessary in
proceeding with the program to be evacuated is prevented
from changing before the power shutdown. Thus, high
speed register evacuation and restoration are easily and
efficiently realized. Since the evacuation of the
information is executed by the microprogram, evacuation
can be carried out using existing wirings, and increase
in the number of logic circuits and wirings dedicated

for evacuation of information is suppressed.

[42] In the present invention, the power shutdown mode in

which the program can proceed is realized when realizing
a standby state in which the internal operation voltage
supply is shutdown or in a state the internal operation
voltage is lowered. Thus, the present invention is
useful as a microcontroller capable of evacuating and
restoring the information necessary in proceeding with
the program easily and at high speed. The present
invention is also useful in the communication device and

the recording device.

BRIEF DESCRIPTION OF THE DRAWINGS

[43] The invention, together with objects and advantages

thereof, may best be understood by reference to the
following description of the presently preferred
embodiment, and are defined in the attached Claims. A
great number of benefits not mentioned in the
specification should be apparent to those skilled in the

art by performing the present invention.

[44] Fig. 1 is a block diagram showing a configuration of

a microcontroller according to a first embodiment of the

present invention;
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~ Fig. 2 is a flowchart showing the operation in a
power shutdown process of the microcontroller according
to the first embodiment of the present invention;

Fig. 3 is a timing chart showing the operation of a
power shutdown process of the microcontroller according
to the first embodiment of the present invention;

Fig. 4 is a flowchart showing the operation of a

- power supply restoration process of the microcontroller

according to the first embodiment of the present
invention;

Fig. 5 is a flowchart showing the operation performed
when a restoration factor is generated in the middle of
the power shutdown process of the microcontroller
according to the first embodiment of the present
invention;

Fig. 6 is a block diagram showing a configuration of
a microcontroller according to a second embodiment of
the present invention;

Fig. 7 is a timing chart showing the operation in a
power shutdown process of the microcontroller according
to the second embodiment of the present invention;

Fig. 8 is a block diagram showing a configuration of
a microcontroller according to a wvariant of the second
embodiment of the present invention;

Fig. 9 is a block diagram showing a configuration of
a microcontroller according to a third embodiment of the
present invention;

'Fig. 10 is a block diagram showing a configuration of
a microcontroller according to a fourth embodiment of
the present invention;

Fig. 11 is a flowchart showing the operation of a
power shutdown process of the microcontroller according

to the fourth embodiment of the present invention;
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Fig. 12 is a flowchart showing the operation of a
power supply restoration process of the microcontroller
according to the fourth embodiment of the present
invention;

Fig. 13 is a block diagram showing a configuration of
a microcontroller according to a fifth embodiment of the
present invention; _

Fig. 14 is a block diagram showing a configuration of
a microcontroller according to a sixth embodiment of the
present invention;

Fig. 15 is a Dblock diagram showing detailed
configuration of the inside of a CPU of the
microcontroller according to the sixth embodiment of the
present invention;

Fig. 16 is a timing chart showing the operation in
test of the microcontroller according to the sixth
embodiment of the present invention;

Fig. 17 is a flowchart showing the operation in test
of the microcontroller according to the sixth embodiment
of the present invention;

Fig. 18 is a schematic view of a communication device
according to a seventh embodiment of the present
invention;

Fig. 19 is a block diagram showing a configuration of
a microcontroller according to the seventh embodiment of
the present invention;

Fig. 20vis a flowchart showing the operation of the
power shutdown process of the microcontroller according
to the seventh embodiment of the present invention;

Fig. 21 is a flowchart showing the operation of the
power supply restoration process of the microcontroller
according to the seventh embodiment of the present

invention;
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Fig. 22 is a system configuration view of a recording
device according to an eighth embodiment of the pfesent
invention;

Fig. 23 is a block diagram showing a configuration of
a microcontroller according to an eighth embodiment of
the present invention; and

Fig. 24 is a flowchart showing the operation of the
power supply restoration process of the microcontroller
according to the eighth embodiment of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

[454 Embodiments of a microcontroller according to the

present invention will now be described in detail with

reference to the drawings.

(First Embodiment)

In the first émbodiment of the present invention, the
present invention is applied to a configuration in which
a power shutdown factor is provided from an external
terminal. Fig. 1 is a Dblock diagram showing a
microcontroller A. The microcontroller A includes a CPU
1, a power supply control unit 2, a clock generator 3,
an information holding unit (built-in RAM) 4, a power
supply unit 5, an internal bus 6, and peripheral
circuits (not shown) such as a timer circuit and serial
interface. Power is externally supplied to the
microcontroller A. The power supply unit 5 is arranged
between the power supply B and the CPU 1, and has a
function of performing a control so that the voltage to
be supplied to the CPU 1 is constant and a function of
controlling supply/shutdown of power to the CPU 1 in

response to a power supply/power shutdown control signal
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S4 from the power supply control unit 2. The power
supply control unit 5 is configured by a general voltage
regulator. The clock generator 3 supplies or stops an
operation clock in response to a clock supply/clock stop

control signal 83 from the power supply unit 2.

[46]) The power supply control unit 2 outputs a shutdown

request signal S1 to the CPU 1‘ in response to the
generation of a power shutdown factor Fl provided from
the external terminal. Upon receiving the shutdown
request signal S1 from the power supply control unit 2,
the CPU 1 activates a power shutdown microprogram uP1l
and evacuates the information (program counter PC,
processor status word PSW, stack pointer SP etc.)
necessary in proceeding with the program to the
information holding unit 4 via the internal bus 6, and
outputs an evacuation completed signal S2 to the power
supply control unit 2 after evacuation is compléted.
Upon receiving the evacuation completed signal S2 from
the CPU 1, the power supply control unit 2 outputs a
clock stop control signal S3 to the clock generator 3,
and at the same time, outputs a power shutdown control
signal S4 to the power supply unit 5. The power supply
unit 5 shuts down power to be supplied to the CPU 1 upon
receiving the power shutdown control signal S4 from the

power supply control unit 2.

[47] The power supply control unit 2 outputs the power

supply control signal S4 to the power supply unit 5 in
response to the generation of a power supply restoration
factor F2 provided from the external terminal. Upon
receiving the power supply control signal S4 from the
power supply control unit 2, the power supply unit 5
starts to supply power to the CPU 1. The power supply

control unit 2 outputs a restoration request signal S5

.
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to the CPU 1 and also outputs the clock supply control
signal S3 to the clock generator 3 when power supply
voltage supplied to the CPU 1 is stabilized. Upon
receiving the clock supply control signal S3 from the
power supply control wunit 2, the clock generator 3
restarts to supply the operation clock. Upon receiving
the restoration request signal S5 from the power supply
control wunit 2, the CPU 1 activates a power supply
restoration microprogram nP2, and restores the
information necessary in proceeding with the program
that had been evacuated to the information holding unit
4 in time of power shutdown to the CPU 1 wvia the
internal bus 6, and furthermore, branches the processes
to the addresses indicated by the program counter to
change from thé shutdown state to the program execution
-state, and proceeds with the program.

[48] The power shutdown factor Fl includes overflow
interrupt of the register and the timer, and such power

shutdown factor Fl1 is provided from outside the power

supply control unit 2. The power supply restoration
factor F2 includes external interrupt, serial
communication interrupt, overflow interrupt of the

timer, and the 1like, and any one of such can be
selected.

[49] The operation of the power shutdown process of the
microcontroller A of the present embodiment configured
as described above will now be described according to
the flowchart of Fig. 2 and the timing chart of Fig. 3.

[50] " First, in step nl, the power shutdown factor Fl is
generated, which is then input from the external
terminal to the power supply control unit 2, and the
power supply control unit 2 outputs the shutdown request
signal S1 to the CPU 1.
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[51] The CPU 1, upon receiving the shutdown request signal
S1 from the power supply control unit 2, activates the
power shutdown microprogram pPl in step n2 after
terminating the normal command execution. The
microprogram herein refers to the control program for
controlling internal sources of the CPU 1 in order to
execute command, interrupt processing, and the like.

[52] The power shutdown microprogram pPl evacuates the
information (PC, PSW, SP, etc.) necessary in proceeding
with the program to the information holding unit 4 or
the register via the internal bus 6 in step n3, and
lastly outputs the evacuation completed signal S2 to the
power supply control unit 2.

[53] The power supply control unit 2, upon receiving the
evacuation completed signal S2, outputs the clock stop
control signal S3 to the clock generator 3, and also
outputs the power shutdown control signal S4 to the
power supply unit 5 in step n4.

[54] The power supply unit 5, upon receiving the power
shutdown control signal S4, shuts down power supply to
the CPU 1 in step nS5. The power shutdown of the CPU 1
is thereby completed.

[55] The operation of restoring from power shutdown will
now be described according to the flowchart of Fig. 4.
First, in step nll, the power supply restoration factor
F2 is generated, which is then input from the external
terminal to the power supply control unit 2, and the
power supply control unit 2 outputs the power supply
control signal S4 to the power supply unit 5.

[56] The power supply unit 5, upon receiving the power
supply control signal S4, starts to supply power to the
CPU 1 in the next step nl2. When the power supply

voltage stabilizes due to functions of a power su991¥
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voltaqe monitorinq circuit and stabilit¥ waiting timer(
and an oscillation waveform output by an oscillation
circuit stabilizes as a result thereof, the power supply
control unit 2, upon detecting such stability, outputs
the clock supply control signal S3 to the clock
generator 3. Simultaneously, the power supply control
unit 2 outputs the restoration request signal S5 to the
CPU 1.

[57] 1In step nl3, the clock generator 3 restarts to supply
the operation clock. In step nld4, the CPU 1, wupon
receiving the restoration reqﬁest signal S5, activates
the power supply restoration microprogram pP2. In step
nl5, the activated power supply restoration microprogram
pP2 restores the information (PC, PSW, SP, etc.)
necessary in proceeding with the program that had been
evacuated in the information holding unit 4 in time of
power shutdown to the CPU 1 wvia the internal bus 6.
Lastly, in step nl6é, the power supply restoration
microprogram pP2 branches the processes in the CPU 1 to
the addresses indicated by the program counter PC. The
state thus changes from the shutdown state to the
program execution state, and the program proceeds.

[58] The operation performed when the power supply
restoration factor F2 is generated some time before the
power shutdown will now be described according to the
flowchart of Fig. 5. The flow chart corresponds to a
case in which the power supply restoration factor F2 is
generated immediately after the information is evacuated
by the power shutdown microprogram pPl.

[59] First, in response to the input of the power shutdown
factor F1 to the power supply control unit 2, the power
supply control wunit 2 outputs the shutdown request
signal S1 to the CPU 1 in step n2l. The CPU 1, upon
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receiving the shutdown request signal S1, activates the
power shutdown microprogram pPl in step n22. the
activated microprogram uPl evacuates the information
necessary in proceeding with the program to the
information holding unit 4 or the register via the
internal bus 6 in step n23, and then outputs the
evacuation completed signal S2 to the power supply
control wunit 2. When the power supply restoration
factor F2 is input to the power supply control unit 2,
the power supply control unit 2 outputs the restoration
request signal S5 to the CPU 1 in step n24. The CPU 1,
upon receiving the restoration request signal 85,
activates the power supply restoration microprogram ppP2’
that does not restore the evacuated information in step
n25. In step n26, the power supply restoration
microprogram P2’ continues the program execution

without restoring the evacuated information.

[60] According to the present embodiment, the interrupt

processing will not be activated between the information
evacuating process and the power shutdown process by
executing the process of evacuating the information
necessary in proceeding with the program and the power
shutdown process with a continuous mircoprogram. The
value of the register, to which it is desired to be
evacuated to, is prevented from being changed before the
power shutdown. The power shutdown process can then be
executed while permitting interrupt and the interrupt
processing can be accepted before the power shutdown.
Furthermore, since the evacuation of the information is
executed by the microprogram, the information evacuating
process can be performed using existing wirings of the
microcontroller, whereby increase in the number of logic

circuits and wirings dedicated for evacuation of
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information can be suppressed to a minimum.

[61] Variants of the above embodiment are as follows. The
clock generator 3 may be configured to select a mode of
stopping the supply of the operation clock or a mode of
not stopping the supply of the operation clock based on
the setting in the register, signal, terminal, or the
like as the operation upon receiving the clock stop
control signal S3 from the power supply control unit 2.
In such a configuration, the operation according to user
preference can be set based on mode selection. In the
case of the mode of not stopping the supply of the
operation clock, restoration is <carried out in an
arbitrary time by moving the counter of the timer or in
any other methods.

[62] The power supply control unit 2 may be configured to
limit a shutdown possible period. The power supply
control unit 2 is provided with the power shutdown
factor F1 from the external terminal, but the shutdown
possible period may be set in the register to accept the
power shutdown factor Fl1 if within the period an enable
is set and to not accept the factor if outside the
period the enable is set. According to such a
configuration, the operation mode is diversified.

[63] The power shutdown microprogram pPl may be configured
to evacuate the information (a program counter,
processor status word, stack pointer, etc.) necessary in
proceeding with the program in a stack region in the
information holding unit 4, and then evacuate only the
value of the stack pointer for pointing to the
evacuation place to a specific region. In such a
configuration, a dedicated logic becomes a minimum since
only the value of the stack pointer for pointing to the

evacuation place is evacuated to the specific region.
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Furthermore, if configured so as to use an interruption
system of the microcontroller A as the power supply
restoration factor F2, a circuit does not need to be
additionally formed.

[64] (Second Embodiment)

The power shutdown factor is provided from the
éxternal terminal in the first embodiment described
above,,. whereas in the second embodiment, the present
invention is applied to a configuration in which the
power shutdown factor is provided by a command. Fig. 6
is a block diagram showing a configuration of a
microcontroller according to the second embodiment of
the present invention. 1In this configuration, the power
shutdown factof Fl is generated inside the CPU 1 instead
of the power supply control unit 2. The power supply
control unit 2 does not generate the shutdown request
signal S1 and does not provide the signal to the CPU 1.
Other configurations are the same as Fig. 1 for the
first embodiment, and thus the description thereof will
be omitted. Fig. 7 is a timing chart showing the
operation in the power shutdown process of the
microcontroller of the second embodiment. In the timing
chart, the power shutdown factor Fl1 and the shutdown

request signal S1 shown in Fig. 3 are not illustrated.

[65] The operation of the microcontroller according to the

present embodiment configured as described above will
now be described. First, the operation of power
shutdown will be described. The flowchart of the power
shutdown process is the same as Fig. 2 for the first
embodiment. When a power shutdown command corresponding
to the power shutdown factor Fl defined in advance in

the CPU is decoded in the CPU 1, the CPU 1 activates the
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power shutdown microprogram upPl, and evacuates the
information necessary in proceeding with the program to
the information holding unit 4 or the register. After
performing the above processes, the CPU 1 ultimately
outputs the evacuation completed signal S2 to the power
supply control unit 2. The power supply control unit 2,
upon receiving the evacuation completed signal S22,
outputs the clock stop control signal S3 to the clock
generator 3, and at the same time, outputs the power
shutdown control signal S4 to the power supply unit 5.
The power supply unit 5, wupon receiving the power
shutdown control signal S4, shuts down power supply to
the CPU 1. The power shutdown of the CPU 1 is thereby
completed. The operation of restoring from the power
shutdown is the same as the first embodiment, and thus
the description thereof will be omitted.

[66] According to the present embodiment, power shutdown
is readily performed by software by having the power
shutdown command as the power shutdown factor Fl1. As
shown in Fig. 8, a state in which the power shutdown
factor F1 is provided from the external terminal and a
state in which the power shutdown factor Fl is provided
by a command may both be prepared, so that either one or
both methods can be selected in the register, the
terminal, or the like. The microcontroller can be more
universally applied in such a configuration.

[67] In restoring the power supply, a plurality of types
of power supply restoration microprogram pP2 to be
executed such as,

(a) microprogram for restoring the evacuated
information necessary in proceeding with the program,
and proceeding with the program,

(b) microgrogram for g‘_um;_)ing to a sgecific address
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and running a dedicated initialization and a restoration
application program to restore the set wvalue without
using the evacuated information, and

(¢) microprogram for resetting,
may be prepared to be selected by the register, signal,

terminal, or the like.

[68] Furthermore, the power shutdown microprogram pPl and

the power supply restoration microprogram pP2 may be
selectively activated, according to the generated power
shutdown factor Fl1 or a type of the selected power
shutdown factor Fl. In this configuration, since the
number of information necessary in proceeding with the
program changes, an efficient application system can be
built by executing the microprogram corresponding

thereto.

{69] (Third Embodiment)

Fig. 9 is a block diagram showing a configuration of
a microcontroller according to a third embodiment of the
present invention. In Fig. 9, the same reference
characters as in Fig. 1 for the first embodiment are
denoted for the same components. In Fig. 9, reference
number 7 is a serial interface, 8 is a timer, 9 is a
first switching circuit for ON/OFF controlling the power
supply to the serial interface 7, and 10 is a second
switching circuit for ON/OFF controlling the power
supply to the timer 8. The first switching circuit 9
performs a switch of whether to supply or shutdown, on a
steady basis, the internal operation power received from
the power supply B to the serial interface 7. The
second switching circuit 10 performs a switch of whether
to supply or shutdown, on a steady basis, the internal

operation power received from the power suppl¥ B to the
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timer 8. The first switching circuit 9 and the second
switching circuit 10 are configured by a general analog
switch or a voltage regulator. The serial interface 7
outputs a signal S6 that is to become the power supply
restoration factor F2 to the power supply control unit
2, The timer 8 outputs a signal S7 that is to become
the power supply restoration factor F2 to the power
supply control unit 2. No restoration request signal S5
is made from the power supply control unit 2 to the CPU
1. Other configurations are the same as the first
embodiment, and thus the description thereof will be
omitted. '

[70] The operation of >the microcontroller A according to
the present embodiment configured as described above
will now be described. When a mode in which the first
switching circuit 9 is switched to the ON state to
supply the internal operation power is set in the
microcontroller A, the internal operation power is
constantly supplied to the serial interface 7 even in
time of power shutdown. The serial communication thus
becomes possible. Here, the power supply restoration
factor F2 in step nll of Fig. 4 becomes,

interrupt when the serial interface 7 receives
information of one frame,
rise in slave clock of the serial interface 7, etc.

[71] Therefore, when restoring with the slave clock of the
serial interface 7, the power is selectively supplied to
a shift buffer unit and a wake-up circuit of the serial
interface 7, and power supply to other sections is
shutdown.

[72] When setting to a mode in which the second switching
circuit 10 is switched to the ON state to supply the

internal operation power, the internal operation power
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is constantly supplied to the timer 8 even in time of
power shutdown. Thus, the power shutdown process is
performed only for a specific time by generating

interrupt every set constant time.

[73] In a recording device, for example, a mechanism in

which the microcontroller for system control generates
the interrupt a few dozen seconds before the recording
time to restore the power supply is used, where such
interrupt can be used as the power supply restoration
factor F2 in the present embodiment. When restoring
with the timer 8, power is selectively supplied to the
clock timer, the clock oscillating circuit, and the
wake—uQ circuit, and power supply to other sections. is

shutdown. The standby power thus is greatly reduced.

[74] (Fourth Embodiment)

Fig. 10 is a block diagram showing a configuration of
a microcontroller according to a fourth embodiment of
the present invention. An on-chip debugger (OCD) 11 for
performing control to debug the software is normally
mounted on the microcontroller. The on-chip debugger 11
constantly monitors the register in the CPU 1, and
includes a data holding circuit for holding the
information on the internal operation of the CPU 1. The
on-chip debugger 11 outputs the held information to the
outside through a dedicated terminal to debug the
microcontroller at outside the chip. The on-chip
debugger 11 does not necessary require the evacuation
completed signal S2 provided from the CPU 1 to the power
supply control unit 2 unlike the configuration (Fig. 1)
of the first embodiment. When the power supply voltage
supplied to the CPU 1 stabilizes, the power supply

control unit 2 outputs a data restoration request signal
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S8 to the on-chip debugger 11. Upon receiving a data
restoration request signal S$8, the on-chip debugger 11
reads the data in time of power shutdown that had been
evacuated to the data holding circuit incorporated in
the on-chip debugger 11 itself, and restores the read
data in time of power shutdown to the CPU 1 wvia the

internal bus 6.

[75] The operation of the power shutdown process of the

microcontroller A of the present embodiment configured
as described above will now be described according to
the flowchart of Fig. 1l1l. First, in step n3l1, the power
shutdown factor Fl is generated, which power shutdown
factor F1 is input to the power supply control unit 2,
and the power supply control unit 2 outputs the clock
stop control signal S3 to the clock generator 3 and at
the same time outputs the power shutdown control signal
S4 to the power supply unit 5. The clock generator 3,
upon receiving the clock stop control signal S3, stops
the supply of the operation clock in step n32. The
power supply unit 5, upon receiving the power shutdown
control signal S4 shuts down power to the CPU 1 in step
n33. The power shutdown of the CPU 1 is thereby
completed. Since the register in the CPU 1 is
constantly monitored by the on-chip debugger 11, the
information evacuated from the CPU 1 to the information
holding unit 4 in time of power shutdown becomes the
data other than the monitored data, and thus the amount

of data decreases.

[76] The operation of the power supply restoration pi‘ocess

of the microcontroller according to the present
embodiment configured as described above will now be
described according to the flowchart of Fig. 12. In

step nd4l, the power supply restoration factor F2 is
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generated, and when the power supply restoration factor
F2 is input to the power supply control unit 2, the
power supply control unit 2 outputs the power supply
control signal S4 to the power supply unit 5. In step
nd42, the power supply unit 5, upon receiving the power
supply control signal S4, starts to supply power to the
CPU 1. When the supplied power = supply voltage
stabilizes and the oscillation waveform output by the
oscillation circuit stabilizes due to the power supply
voltage monitoring circuit, stability waiting timer, and
the 1like, the power supply control wunit 2, upon
detecting such stabilization, outputs the clock supply
control signal S3 to the clock generator 3. At the same
time, the power supply control unit 2 outputs the data
restoration request signal S8 to the on-chip debugger
11. In step n43, the clock generator 3 restarts to
supply the operation clock. In step n44, the on-chip
debugger 11, upon receiving the data restoration request
signal S8, reads the data in time of power shutdown that
had been evacuated to the data holding circuit
incorporated in the on-chip debugger 11 itself and
restores the read data in time of power shutdown to the
CPU 1 via the internal bus 6. Lastly, the CPU 1 branches
the executing process to the addresses shown by the
program counter PC to change from the shutdown state to
the program execution state and proceeds with the

program.

[771] According to the present embodiment, since the on-

chip debugger 11 is constantly monitoring the register
in the CPU 1, the information to be evacuated from the
CPU 1 to the information holding unit 4 in time of power
shutdown reduces and the speed of executing the power

shutdown increases.
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[78] (Fifth Embodiment)

Fig. 13 is a block diagram showing a configuration of
a microcontroller according to a fifth embodiment of the
present invention. The present embodiment includes a
second power supply unit 12 separate from the first
power supply unit 5. The second power supply unit 12 is
arranged between the power supply B and the power supply
control unit 2, between the power supply B and the clock
generator 3, and between the power supply B and the

information holding unit 4.

[79] The second power supply unit 12 has a function of,

making the voltage to be supplied to the power
supply control unit 2, the clock generator 3, and the
information holding unit 4 constant; and

controlling the power to be supplied to the power
supply control unit 2, the clock generator 3, and the
information holding wunit 4 upon receiving a power
shutdown control signal S9 from the power supply control
unit 2.

The second power supply unit 12 having such functions
is configured by a general voltage regulator. Other
configurations are the same as Fig. 1 for the first
embodiment, and thus the description thereof will be
omitted.

[80] The operation of the microcontroller according to the

present embodiment configured as described above will
now be described. When the power shutdown factor F1l is
generated, and the power supply control unit 2 outputs a
power shutdown control signal S9 to the second power
supply unit 12. The second power supply unit 12, upon
receiving the power shutdown control signal S9, lowers

the internal operation power, and supplies the lowered
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internal operation voltage to the power supply control
unit 2, the clock generator 3, and the information
holding unit 4. In the lowering control, the internal
operation power is lowered to the lower limit voltage at
which information can be held.

[81] According to the present embodiment, the leakage
current in the information holding wunit 4 and other
logic circuits can be reduced and the power can be

saved.

[82] (Sixth Embodiment)

Fig. 14 is a block diagram showing a configuration of
a microcontroller according to a sixth embodiment of the
present invention. Reference number 13 is a gate
circuit. After a test mode signal S10 and the power
shutdown control signal S4 are input, the gate circuit
13 selects either of them in an alternative way and
outputs the selected signal to the power supply unit 5.
Other configurations are the same as the first
embodiment, and thus the description thereof will be
omitted.

[83] Fig. 15 shows an internal configuration of the CPU 1.
In CPU 1, when the test mode signal S10 and a shutdown
sequence signal S11 are respectively in an assert state,
the output of the gate circuit 13 is asserted, and a
selector 16 selects an output of an exclusive OR gate 15
in place of normal data S12. The exclusive OR gate 15
takes the exclusive OR of the evacuation completed
signal S2 and the output signal S13 of an evacuation
necessary register 17. That is, when the evacuation
completed signal S2 is asserted in one shot pulse, the
exclusive OR gate 15 inverts the output signal S13 from

the evacuation necessary register 17, and outputs the
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same as inverted data S13 via the selector 16 and the
evacuation necessary register 17. Fig. 16 shows a
timing chart of the relevant process.

{84] The operation of a test process of the
microcontroller according to the present embodiment
configured as described above will now be described
according to the timing chart of Fig. 16 and the
flowchart of Fig. 17.

[85] First, in step n51, the CPU 1 issues the test mode
signal S10 through combination etc. of external inputs.
When the test mode signal S10 is asserted, the gate
circuit 13 invalidates the control signal S4 from the
power supply control unit 2 to the power supply unit 5.
The power supply unit 5 is invalidated even if the
control signal S4 is asserted, and does not change to
the power shutdown mode. When the power shutdown factor
Fl is generated, the power supply control unit 2 outputs
the shutdown request signal S1 to the CPU 1 in step nb52.
After terminating the normal command execution, the CPU
1, wupon receiving the shutdown request signal 81,
activates the power shutdown microprogram puPl in step
n53. In step nS54, the activated power shutdown
microprogram Pl evacuates the information necessary in
proceeding with the program to the information holding
unit 4 or the register, and outputs the evacuation
completed signal S2 to the power supply control unit 2.
In step n55, the power supply control unit 2, wupon
receiving the evacuation competaed signal S2, outputs
the clock stop control signal S3 to the clock generator
3. The clock generator 3, upon receiving the clock stop
control signal S3, stops the supply of the operation
clock. In step n56, the CPU 1 overwrites the inverted

data S13 to pseudo-realize the relevant state to obtain
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the power shutdown state.

[86] According to the present embodiment, the CPU 1
pseudo-realizes power shutdown by providing the inverted
data S13, so that the same conditions as in shutdown are
achieved with the power turned ON. Thus, the execution
speed of various tests increases, and the test cost is
suppressed. When performing the test of power shutdown,
the setting of power shutdown/restoration requires a
great amount of test hours on a tester, but the test
hours can be reduced since the same conditions as in

shutdown are achieved with the power turned ON.

{874 (Seventh Embodiment)

Fig. 18 is a schematic view of a communication device
according to a seventh embodiment of the present
invention, and Fig. 19 is a block diagram showing a
configuration of a microcontroller according to the
seventh embodiment. In the communication device, the
key input signal by the key input of an input unit 21 is
output to the microcontroller A, and in turn, the
microcontroller A outputs data to a signal transmitting
unit 22 including an infrared light emitting diode. The
signal transmitting unit 22 transfers the data to DVD
and photodiodes of a television body by infrared light.
The operation of the power shutdown process of the
microcontroller A of the present embodiment configured
as described above will now be described according to
the flowchart of Fig. 20.

[88] First, in step nél, the microcontroller A determines
whether or not the key input is performed on the input
unit 21 of the communication device. If key input is
not detected in step n6él, the microcontroller A starts

count of the timer 8 in step n62. In step n63, the

34

Qualcomm Ex. 1002 - 89/414



10

15

20

25

30

microcontroller A then continues, for a constant time,
the determination on whether or not the key input is
performed on the input unit 21 of the communication
device. If the key input is not detected even after the
constant time has elapsed in step n62, the timer 8
outputs a power shutdown factor F3 to the power supply
control 2 etc. in step n64. In response to the input of
the power shutdown factor F3 to the power supply control
unit 2, the power supply control unit 2 outputs the
shutdown request signal S1 to the CPU 1. After
terminating the normal command execution, the CPU 1,
upon receiving the shutdown request signal S1, activates
the power shutdown microprogram uPl in step né65. In
step n66, the CPU 1 evacuates the information necessary
in proceeding with the program to the information
holding unit 4 or the register via the internal bus 6,
and ultimately outputs the evacuation completed signal
S2 to the power supply control unit 2. The power supply
control unit 2, upon receiving the evacuation completed
signal S2, outputs the clock stop control signal S3 to
the clock generator and outputs the power shutdown
control signal S4 to the power supply unit 5 in step
né7. The power supply unit 5, upon receiving the power
shutdown control signal S4, shuts down power supply to
the CPU 1 and the timer 8 in step né68. The power
shutdown of the CPU 1 is thereby completed. If
recognized that the key input is performed on the input
unit 21 of the control device in any one of step n6l to
step n63, the CPU 1 changes to an infrared light

transmission state in step né69.

[89] The operation of power supply restoration of the

microcontroller A of the present embodiment configured

as described above will now be described according to
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the flowchart of Fig. 21. First, in step n71, the
microcontroller A determines whether or not the key
input is performed on the input unit 21 of the
communication device. If recognized that the key input
is performed on the input unit 21 in step n71, the
microcontroller A assumes the key input from the input
unit 21 of the communication device as generation of the
power supply restoration factor in step n72 and outputs
the power supply restoration factor F2 to the power
supply control unit 2. The power supply control unit 2,
upon receiving the power supply restoration factor F2,
outputs the power supply control signal S4 to the power
supply unit 5. In step n73, the power supply unit 5,
upon receiving the power supply control signal S4,
starts to supply power to the CPU 1. The power supply
control unit 2 determines whether or not the power
supply voltage is stabilized and the oscillation
waveform output by the oscillation circuit is stabilized
by the operation of the power supply voltage monitoring
circuit, stability waiting timer, or the 1like. When
recognizing that the oscillation waveform is stabilized,
the power supply control unit 2 outputs the clock supply
control signal S3 to the clock generator 3. At the same
time, the power supply control unit 2 outputs the
restoration request signal S5 to the CPU 1. In step
n74, the clock generator 3 restarts to supply the
operation clock. The CPU 1, wupon receiving the
restoration request signal, activates the power supply
restoration microprogram pP2 in step n75. The activated
power supply restoration microprogram upP2 restores the
information necessary in proceeding with the program
evacuated to the information holding unit 4 or the

register in time of power shutdown to the CPU 11 and
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changes to the infrared light transmission state in step
n76. Lastly, the power supply restoration microprogram
pP2 branches the processes in the CPU 1 to the addresses
indicated by the program counter PC. The state thus
changes from the shutdown state to the program execution
state, and the program proceeds. If not recognized that
the key input is performed on the input unit 21 of the
communication device in step n71], the power supply
control unit 2 maintains the power shutdown mode in the

next step n78.

[90] Therefore, when using the present invention to the

application of the communication device such as a remote
controller, the process by the present invention serves
as a substitute of the stop mode process. Thus, the
mode changes to the power shutdown mode if the button is
not pushed for a constant time. In the power supply
restoration process, the input in the communication
device is assumed as the restoration factor to change to

the power supply restoration mode.

[91] According to the present embodiment, when used in the

communication device main body, the mode changes to the
power shutdown mode if operation is not made for a
constant time, and if input is again made, such input is
assumed as the restoration factor to change to the power
supply restoration mode. Significant power reduction is

thereby achieved.

{92] (Eighth Embodiment)

Fig. 22 is a system configuration view of a recording
device according to an eighth embodiment of the present
invention, and Fig. 23 is a block diagram showing a
configuration of a microcontroller according to the

eighth embodiment. As shown in Fig. 22, an analog image
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signal is signal processed by a three dimensional YC
separation circuit and a video decoder circuit in a
three dimensional YC separation built-in wvideo decoder
23, and thereafter input to a DVD recorder LSI 25.
Furthermore, the analog image signal is signal processed
by an image processing DSP 27 of the DVD recorder LSI
25, and then output from the DVD recorder LSI 125. A
digital image signal read by the DVD driver is signal
processed by a DSP servo of an optical disc controller
LSI 24, and then input to the DVD recorder LSI 25. The
digital image signal is also signal processed by the
image processing DSP 27 of the DVD recorder LSI 25 and
the microcontroller A and then output from the DVD
recorder LSI 25.

[93] In the microcontroller of Fig. 23, the timer 8

generates a timer interrupt S14 to the power supply
control unit 2 at every constant time. When used in a
recording device such as a recorder, the microcontroller
for system control generates an interrupt a few dozen
seconds before the recording time to restore the power
in the recording device, but in the present embodiment,
such interrupt processing is used as the timer interrupt
S14.

[94] The power supply restoration operation ' of the

microcontroller A according to the present embodiment
configured as described above will now be described
according to the flowchart of Fig. 24. First, in step
n8l, the processing mode of the microcontroller A
changes to the power shutdown mode. In the next step
n82, the timer 8 outputs the timer interrupt S14 to the
power supply control unit 2. The power supply control
unit 2, upon receiving the timer interrupt S14, outputs

the power supply control signal S4 to the power suPPlg
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unit 5 in step n83. The power supply unit 5, upon
receiving the power supply control unit S4, restarts to
supply power to the CPU 1. In step n84, the CPU 1
compares the time a constant time before the recording
programmed time stored in the information holding unit 4
and the current time. If the comparison result shows
that the two match, the CPU 1 changes to the power
supply restoration mode in step n8S5. In step n86, the
CPU 1 supplies power to the antenna, microcontroller A
itself and the system including the microcontroller A.
In step n87, the microcontroller A changes to a
recording process state. If the comparison result of
the time a constant time before the recording programmed
time stored in the information holding unit 4 and the
current time shows that they do not match in step n84,
the process proceeds to step n8s, and the
microcontroller A executes the power shutdown command

and returns to the power shutdown mode of step n8l.

[95] According to the present embodiment, power

consumption is greatly reduced by setting to the power
shutdown mode rather than to the standby mode as in
normal time when operation is not made until the

recording programmed time in the recording device.

[96] The examples of the present invention have been

described, but various modifications may be made to the
present invention based on the technical concept

thereof.

[97] While the invention has been particularly described

with reference to the preferred embodiments thereof, it
should be understood that combination and arrangement of
the parts described in the preferred embodiments can be
modified in wvarious ways without departing from the

sPirit and the scope of the invention defined by the
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WHAT IS CLAIMED IS:

1. A microcontroller comprising:

a CPU;

a power supply device for supplying power to the CPU;

a power supply unit arranged between the CPU and the
power supply device; |

a power supply control unit for controlling the CPU
and the power supply unit; and

an information holding unit for holding information
evacuated from the CPU, the information necessary in
proceeding with a program; wherein

the power supply control unit outputs a shutdown
request signal to the CPU in response to generation of a
power shutdown factor,

the CPU, upon receiving the shutdown request signal,
activates a power shutdown microprogram, evacuates the
information necessary in proceeding with the program to the
information holding unit, and outputs an evacuation
completed signal to the power supply control unit after
evacuation is completed,

the power supply control unit, upon receiving the
evacuation completed signal, outputs a power shutdown
control signal to the power supply unit, and

the power supply unit shuts down power supply to the
CPU upon receiving the power shutdown control signal from

the power supply control unit.

2. The microcontroller according to claim 1, further
comprising a clock generator; wherein ‘

the power supply control unit, upon receiving the
evacuation completed signal, outputs a clock stop control

signal to the clock generator.
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3. The microcontroller according to claim 2, wherein

the power supply control unit outputs a power supply
control signal to the power supply unit in response to
generation of a power supply restoration factor,

the power suPplg unit, upon receiving the power
supply control signal, starts to supply power to the CPU,

the power supply control unit outputs a restoration
request signal to the CPU and outputs a clock supply
control signal to the clock generator when a supplied power
supply voltage is stabilized,

the clock generator, upon receiving the clock supply
control signal, restarts to supply an operation clock, and

the CPU, wupon receiving the restoration request
signal, activates a power supply restoration microprogram,
restores the information necessary in proceeding with the
program and evacuated in the information holding unit in
time of power shutdown, and ultimately branches processes
to addresses indicated by a program counter to continue

program execution from a shutdown state.

4 A microcontroller comprising:

a CPU;

a power supply device for supplying power to the CPU;

a power supply unit arranged between the CPU and the
power supply device;

a power supply control unit for controlling the CPU
and the power supply unit; and

an information holding unit for holding information
evacuated from the CPU, the information necessary in
proceeding with a program; wherein

the power supply control wunit outputs a shutdown

request signal to the CPU in response to generation of a
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power shutdown factor,

the CPU, upon receiving the shutdown request signal,
activates a power shutdown microprogram, evacuates the
information necessary in proceeding with the program to the
information holding wunit, and outputs an evacuation
completed signal to the power supply control unit after
evacuation is completed,

the power supply control unit, upon receiving
generation of a power supply restoration factor after
receiving the evacuation completed signal, outputs a
restoration request signal to the CPU, and

the CPU, wupon receiving the restoration request
signal, activates a power supply restoration mircoprogram
for not restoring the evacuated information, and continues

program execution.

5. The microcontroller according to claim 2, wherein
the clock generator selects one of operation Pperformed
after stopping supply of an operation clock and operation
stop performed without stopping the supply of the operation
clock as operation to be performed upon receiving the clock

stop control signal from the power supply control unit.

6. The microcontroller according to claim 4, wherein
the clock generator selects one of operation performed
after stopping supply of an operation clock and operation
stop performed without stopping the supply of the operation
clock as operation to be performed upon receiving the clock

stop control signal from the power suppl¥ control unit.

7. The microcontroller according to claim 1, wherein
the power supply control unit 1limits a period in which

shutdown is possible.
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8. The microcontroller according to claim 4, wherein
the power supply control unit limits a period in which

shutdown is possible.

9. The microcontroller according to claim 1, wherein
the power shutdown microprogram evacuates the information
necessary in proceeding with the program to a stack region
in the information holding unit and then evacuates to a
specific place only a value of a stack pointer for pointing

to an evacuation place.

10. The microcontroller according to claim 4,
wherein the power shutdown microprogram evacuates the
information necessary in proceeding with the program to a
stack region in the information holding unit, and then
evacuates to a specific place only a value of a stack

Pointer for Pointinq to an evacuation Place.

11. The microcontroller according to claim 3,
wherein the power supply restoration factor wuses -an

interrupt system of the microcontroller.

12. The microcontroller according to claim 4,
wherein the power supply restoration factor uses an

interrupt system of the microcontroller.

13. The microcontroller according to claim 1,
wherein the state of the power shutdown factor includes. a
state where it is provided from an external terminal and a
state where it is provided by a command, and it is possible
to select a configuration corresponding to either one or

both of the states.
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14. The microcontroller according to c¢laim 4,
wherein the state of the power shutdown factor includes a
state where it is provided from an external terminal and a
state where it is provided by a command, and it is possible
to select a configuration corresponding to either one or

both of the states.

15. The microcontroller according to claim 3,
wherein
the power supply restoration microprog:am includes:

a microprogram for restoring the evacuated
information necessary in proceeding with the program and
proceeding with the program;

a microprogram for restoring a set value
without wusing the evacuated information necessary in
proceeding with the program; and

a program for resetting processes, and

the CPU selects one of the plurality of microprograms

in an alternative way.

16. The microcontroller according to claim 4,
wherein
the power supply restoration microprogram includes:

a microprogram for restoring the evacuated
information necessary in proceeding with the program and
proceeding with the program;

a microprogram for restoring a set value
without wusing the evacuated information necessary in
proceeding with the program; and

a program for resetting processes, and

the CPU selects one of the plurality of microprdgrams

in an alternative way.
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17. The microcontroller according to claim 3,
wherein one of the power shutdown microprogram and the
power supply restoration microprogram selected in an
alternative way, according to the generated power shutdown
factor or a type of the selected power shutdown factor, is

activated.

18. The microcontroller according to claim 4,
wherein one of the power shutdown microprogram and the
power supply restoration microprogram selected in an
alternative way, according to the generated power shutdown
factor or a type of the selected power shutdown factor, is

activated.

19. The microcontroller according to claim 1,
wherein the power supply device sets a period for shutting
down power supply according to one or a plurality of
peripheral circuit modules, and the power shutdown period
in the power supply device is set so that power shutdown is
not carried out in a period necessary for power supply
restoration and power shutdown is carried out in a period

not necessary for the power supply restoration.

20. The microcontroller according to claim 4,
wherein the power supply device sets a period for shutting
down power supply according to one or a plurality of
peripheral circuit modules, and the power shutdown period
in the power supply device is set so that power shutdown is
not carried out in a period necessary for power supply
restoration and power shutdown is carried out in a period

not necessary for the power supply restoration.
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21. The microcontroller according to claim 1,
further comprising a debugger for constantly monitoring a
register in the CPU; wherein

data other than data monitored by the debugger is
evacuated in the information holding unit in time of power

shutdown.

22. The microcontroller according to claim 4,
further comprising a debugger for constantly monitoring a
register in the CPU; wherein

data other than data monitored by the debugger is
evacuated in the information holding unit in time of power

shutdown.

23. The microcontroller éccording to claim 1,
further comprising a second power supply unit for lowering
a voltage to be supplied to a circuit Portion outside a
power shutdown range to a lower limit voltage for
information holding when the power shutdown factor is

generated.

24. The microcontroller according to claim A4,
further comprising a second powe; supply unit for lowering
a volfage to be supplied to a circuit portion outside a
power shutdown range to a lower limit voltage for
information holding when the power shutdown factor is

generated.

25. The microcontroller according to claim 1,
further comprising a circuit for loading an inverted value
to a register in a circuit portion in a power shutdown

range.
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26. The microcontroller according to claim 4,
further comprising a circuit for loading an inverted value
to a register in a circuit portion in a power shutdown

range.

27. A communication device comprising:

the microcontroller according to claim 1;

an input unit for accepting an instruction to be
externally input; and

a signal transmitting unit for transmitting a signal
to other equipment by infrared light; wherein

a power shutdown process is executed when no input is
made to the input unit for a constant time, and then a
power supply restoration process is executed when an input

is made to the input device.

28. A communication device comprising:

the microcontroller according to claim 4;

an input unit for accepting an instruction to be
externally input; and

a signal transmitting unit for transmitting a signal
to other equipment by infrared light; wherein

a power shutdown process is executed when no input is
made to the input unit for a constant time, and then a
power supply restoration process is executed when an input

is made to the input device.

29. A recording device comprising:

a DVD recorder LSI including the microcontroller
according to claim 1, an image processing DSP, and a
storage circuit; and

an optical disc controller LSI including a DSP servo;

wherein
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a timer interrupt is generated to the power supply
control unit at every constant time, the current time and
the time a constant time before a recording programmed time
are compared, and a power supply restoration process is
performed, when comparison result shows that the two match,
in order for the microcontroller to change to a recording

processable state.

30. A recording device comprising:

a DVD recorder LSI including the microcontroller
according to claim 4, an image processing DSP, and a
storage circuit; and

an optical disc controller LSI including a DSP servo;
wherein

a timer interrupt is generated to the power supply
control unit at every constant time, the current time and
the time a constant time before a recording programmed time
are compared, and a power supply restoration process is
performed, when comparison result shows that the two match,
in order for the microcontroller to change to a recording

processable state.
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ABSTRACT OF THE DISCLOSURE

A power supply unit is arranged between a CPU and a
power supply device for supplying power to the CPU.
Information necessary in proceeding with a program is
evacuated from the CPU to an information holding unit.
When a power shutdown factor is generated, a power supply
control unit outputs a shutdown request signal to the CPU.
The CPU, upon receiving the shutdown request signal,
activates a power shutdown microprogram, evacuétes the
information necessary in proceeding with the program to the
information holding unit, and outputs an evacuation
completed signal to the power supply control unit after the
evacuation is completed. Upon receiving the evacuation
completed signal, the power supply control unit outputs a
power shutdown control signal to the power supply unit.
Upon receiving the power shutdown control signal from the
power supply control unit, the power supply unit shuts down

power supply to the CPU.
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MEI Form -2.0, (July, 2006)

Matsushita Ref*: P046523-01 Application Serial No.

(* must be filled)

Japan Firm Name: _Okada Patent Office ’ Japan Firm Ref: USA 07-20P
US Firm Name: MWE US Firm Ref:

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

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

Title of Invention: )
MICROCONTROLLER AND ARTS RELATED THERETO

which is described and claimed in (if the following box is not checked, the specification of which is attached hereto):

1. For use when submitting this_Declaration prior to U.S. application filing date

() W the attached specification, or

2. For use when submitting this Declaration after U.S._application filing date

; i i Application No. filed on:
(99 O tt'le s.pecmcatlon inthe U.S. (if available) st be iled)
Application:
and with amendments (if applicable): filed on ,Oi
3. For PCT-US national entry under 35 U.S.C. 371 (for use when filing this Declaration before and after the U.S. national entry date)
(h) O the specification in the PCT filed on:
International Application: Application No. v '
(Check here only for US national entry under 35 U.S.C. 371.) and with amendments (if applicable): filed on: .

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

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

| hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign
application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one
country other than the United States of America, listed below, and have also identified below any foreign application for patent or
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is

claimed:
(Foreign Priority Information)

COUNTRY APPLICATION NO. DATE OF FILING PRIORITY
CLAIMED
Japan 2006-246454 September 12, 2006 Yes

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

-1-
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I hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application(s)
listed below.

(US Provisional ication information)

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE

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

I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of
any PCT international application designating the United States of America, listed below and, insofar as the subject matter of
each of the claims of this application is not disclosed in the prior United States or PCT international application in the manner
provided by the first paragraph of Title 35, United States Code §112, | acknowledge the duty to disclose information material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior

application and the national or PCT international filing date of this application.
(Domestic Priority Information)

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

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

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

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

Direct Correspondence to:

CUSTOMER NUMBER 53080

| further declare that all statements made herein of my own knowledge are true, and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon.

INVENTOR (s)
Full Name of Sole or First FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Inventor Yukari SUGINAKA W \ z ' € /)’“’7 o §° 2007
Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP i

: Osaka, JAPAN JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE
c/o Panasonic Semiconductor Systems and Technology Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan
Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Second Inventor Toshifumi HAMAGUCHI! . r \ .
~ Toch:fumd Hx.mgeﬂmi(- Aug 28 . 2007
Residence & Citizenship CITY, STATE or COUNTRY T CITIZENSHIP 7
Osaka, JAPAN JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE
c/o Matsushita Electric Industrial Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan

2.
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INVENTOR (s)

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Third Inventor Yoshitaka KITAO ;
Y osh) Gha [iTs Aus 28, 2007
Residence & Citizenship CITY, STATE or COUNTRY [/ . CITIZENSHIP 4
Kyoto, JAPAN JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY . ZIP CODE

c/o Matsushita Electric Industrial Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501" Japan

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Fourth Inventor Shinya MURAMATSU /g’ W A
y Murnomalan wa ) 5 ,2097]
Residence & Citizenship CITY, STATE or COUNTRY v CITIZENSHIP
Hyogo, JAPAN ’ JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE

c/o Matsushita Electric Industrial Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan

o Check if additional paper(s) is/are attached. Total of pages are submitted.
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PTOISBNG (02-07)

Approved for use through 02/28/2007. OMB 0651-0032

U.S. Pstent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

Under the P-porwork Reduction Act of 1985, no persons are required to rupond to a collection of information unless it dtlEln a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD  Application o Docket Number
Substitute for Form PTO-875 1l x9% /¥
APPLICATIQN AS FILED - PART | - OTHER THAN-
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE (3) FEE ($)
BASIC FEE : . ’
37°CFR 1.16{a). (0). or (c) NA NA NA $160 NA $300
SEARCH FEE : -
(37 CFR 1.168(k). (). of (] NA NA A $260 NA - | $800
EXAMINATION FEE y
(37 CFR 1 16{0). (p). o (@) NA NA NA $100 NA $200
TOTAL CLAIMS . .
{37 CFR 1.16())) 3/0 minus 20 = | ° /,o x$28 = "OR | x $80 = 5 00
INDEPENDENT CLAIMS . i . "
(37 CFR 1.16(h)) 7)/ minus3 = | e x$100 = x $200 = —"/7
If the specification and drawings exceed 100 - )
APPLICATION SIZE sheets of paper, the application size fee due )
FEE is $250 ($125 for small entity) for each $126 $260
(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See ) ’
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). ey
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16() +180= +360 = /
*if the dufference in column 1 is less man zero. enter “0" in column 2. TOTAL - TOTAL ~ 6 0 O
APPLICATION AS AMENDED -~ PART 1} / AIL
OR OTHER THAN
{Cotumn 1) (Column2)  (Column3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST .
< REMAINING - NUMBER PRESENT RATE ($) ADDI- RATE ($) . ADD}-
- - AFTER PREVIOUSLY |~ EXTRA TIONAL TIONAL
ZL AMENDMENT PAID FOR FEE ($) FEE ($)
w Total * Minus | ** = , .
S | vrceriism X $28 = OR X $60 =
Q[ independent . Minus. | *** =
5 (37 CFR 1.1600) x $100 = OR x $200 =
S | Application Size Fee (37 CFR 1.16(s)) . $126 $250
-4
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) +180 = OR +380=
TOTAL . TOTAL
ADD'L FEE OR ADD'L FEE
(Column 1) (Column 2) * (Column 3)
CLAIMS ‘HIGHEST ‘ ' . : .
© REMAINING NUMBER PRESENT RATE ($) ADDI- RATE (8) ADDI- -
- AFTER PREVIOUSLY EXTRA TIONAL - TIONAL
ZL AMENDMENT PAID FOR FEE (8§) FEE ($) -
w - Total ~ . : “ Minus | ** = ’ : . /
S ¢7crrR1160) . o . xX$25 = OR | X$50 = :
Q Mindependent . Minus | = = T
E (37 CFR 1.18(h) x $100 = OR ] x $200 =
S| Application Size Fee (37 CFR 1.16(s)) __$125 $250
<f :
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() +180 = ‘ OR +380 =
TOTAL OR TOTAL
) . ADD'L FEE ’ ADD'L FEE
“*_if the entry in column 1 is less than the entry in column 2, write "0" i incolumn 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". . B )
The “Highest Number Prevnouslx Paid For” (Total or Independent) is the highest number found in the appropnate box in column 1. ;

This collection of information'is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case, Any comments
-on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Offi icer, 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: Commissloner for Patents P.0.'Box 1450, Alexandria, VA 22313-1450. :

If you need ass:stance in completmg the form ‘call 1 BOO-P TO-9199 and select option 2
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PATENT APPL;CAT(ON S‘ERIAL NO.

U.S DEPARTMENT OF. COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

}89/11/2687 szwmm aaa@aase 5@@417 1,13931—45

@i FCat@lr © (30868 DA
- @2 FCs1{11 .. - 580,88 DR ,
: L L. CB3EC:3L .. 2e6.8008
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"'PTO-'1_556. o '
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Uu.s. PTO

11/898145
09/10/2007
§ Case Docket Number: 056937-0396 Customer Number: 53080
o= S
— : UTILITY PATENT APPLICATION
‘?—\,=; g UNDER 37 CFR 1.53(b)
= ©

'Mail SFop. New Utility Application
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

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

INVENTOR: Yukari SUGINAKA, Toshifumi HAMAGUCHI, Yoshitaka
KITAO, Shinya MURAMATSU
FOR: MICROCONTROLLER AND ARTS RELATED THERETO

Enclosed are: :

DX 50 pages of specification, claims, abstract.

[X]  Declaration and Power of Attorney.

X]  Priority Claimed.

Certified copy of ~_Japanese Patent Application No. JP 2006-246454
XI 24 sheets of formal drawing. ‘

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

X  Return Receipt Postcard

The filing fee has been calculated as shown below:

NO. OF EXTRA RATE AMOUNT
CLAIMS CLAIMS

Total Claims 30 -20 10 $50.00 $500.00
Independent Claims 2 -3 0 $200.00 $0.00
Multiple Dependent Claim(s) $0.00
Sheets of specification and drawing ($250.00 for each 50 sheets in excess of 100) $0.00
Basic Filing Fee $300.00
Patent Search Fee $500.00
Patent Examination Fee $200.00
Total of Above Calculations $1,500.00
Less Y% for Small Entity $0.00
Assignment & Recording Fee $0.00
Total Fee $1,500.00

lalr
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Case Docket Number: 056937-0396

X Please charge my Deposit Account No. 500417 in the amount of $1,500.00. A duplicate
copy of this sheet is enclosed.

< 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.

= Any additional filing fees required under 37 CFR 1.16.

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

X Any patent application processing fees under 37 CFR 1.17.

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

Respectfully submitted,

McDERMOTT WJLL & EMERY LLP

Michael E. Fogarty
Registration No. 36,13

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

Phone: 202.756.8000 MEF :kfm

Facsimile: 202.756.8087

Date: September 10, 2007

i
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

www.usptogov

| APPLICATION NUMBER F”—'NSA‘?ESH © errarTUNIT | FILFEERECD ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/898,145 09/10/2007 2115 1500 056937-0396 30 2
CONFIRMATION NO. 1079
53080 FILING RECEIPT

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC20005-3096

Date Mailed: 10/01/2007

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any
correspondence concerning the application must include the following identification information: the U.S.
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial Patent
Examination’s Filing Receipt Corrections. 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)
Yukari Suginaka, Osaka, JAPAN;
Toshifumi Hamaguchi, Osaka, JAPAN;
Yoshitaka Kitao, Kyoto, JAPAN;
Shinya Muramatsu, Hyogo, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 53080

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2006-246454 09/12/2006

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

If Required, Foreign Filing License Granted: 10/01/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/898,145

Projected Publication Date: 03/13/2008

Non-Publication Request: No
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Early Publication Request: No

Title
Microcontroller and arts related thereto
Preliminary Class
713

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as 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.
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This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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Commissioner,
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ATTY. DOCKET NO. SERIAL NO.
INFORMATION DISCLOSURE 056937-0396 11/898,145
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2002-288150
(43)Date of publication of application : 04.10.2002

I

(61)Int.Cl. GO6F 15/78
GO6F 1/32
GOSF 1/04
GOSF 9/46
GOSF 12/16
GOGF 15/16

(21)Application number : 2001-091625 (71)Applicant : MATSUSHITA ELECTRIC IND CO
LTD

(22)Date of filing : 28.03.2001 (72)Inventor : TOKUNO SEIJI

(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE

(57)Abstract: /‘W RRSRREE
PROBLEM TO BE SOLVED: To provide a semiconductor

integrated circuit device capable of realizing high
performance, a low power consumption and a low leak
current consistently.

SOLUTION: The semiconductor integrated circuit 100 is
provided with a high performance CPU A101, a low
power consumption CPU B102, a process contents
determination part 103 determining which CPU is to be
-used optimally -corresponding to the process contents, a
power source voltage control part 104 and a clock
supply control part 105 performing a process based on
this determination result and controlling a power source
voltage and a clock supply respectively to the CPU not
involved in the process. By intercepting the power
supply to the CPU not performing the process, the leak
current and power consumption can be reduced.
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(57)Abstract: ;
PURPOSE: To provide a power supply controller for t{i kB,
reducing power supply am ount to a device by adjustin —- o

gp PPy Yy adqj g {@ _E? BT

utilization condition of an information processor.

CONSTITUTION: An information system includes a

power source 1 and a power source controller 2 for

controlling power supply from the power source 1 to a -
e : ’ [ERIER

system, and has a run state in which power is supplied Py _@

the power supply state to the device according to the tm AT R

from a device 2 to the whole and a standby state in AT IR
which power is supplied to the part. When an alarm -
interruption request 12 or a keyboard interruption \.I'L"'_J‘f--%:!ﬂzﬂ!

— Shiaa)

request I1 occurs at the time of the standby state, it ARSI HE NP
transfers to the run state but the request I1 does not e ey s H w ol
. . . 73, i e iy vdes
occur continuously for a prescribed period after the run 5?-?25‘;5{31?’_: ] l 1 tt?i!
state is transferred in accordance with the occurrence F"‘“m‘ﬂr‘p o

ST O

of the request 12 in particular. Namely, it is evaded that 4 ZRBE et
the system is in a run state despite no utilization in the r--'--—n-‘_:ﬂ A&

system and wasteful power consumption is suppressed Ui
since the system is immediately returned to the standby
state if the state that the system is not utilized by a user is continued.
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Searching PAJ 1/1 R—2

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 63-298654
(43)Date of publication of application : 06.12.1988

(51)Int.Cl. GO6F 12/16
GO6F 15/06
(21)Application number : 62-136873 (71)Applicant : NEC CORP

(22)Date of filing : 29.05.1987 (72)Inventor : AOYAMA KOICHIRO

(54) MICROCOMPUTER

(57)Abstract:

PURPOSE: To decrease a power consumption by writing
a prescribed code to a RAM at the time of shifting to a
stopping mode, reading the prescribed code at the time
of shifting to an action mode and executing processing
program copy with a data destruction time in the ROM
when the code is discrepant with a prescribed written
mode.

CONSTITUTION: A data destruction time corresponding
processing program is stored into a program ROM 3, and
at the time of shifting from the action mode to the
stopping mode, special code data are written to a special
address outside the user area of a RAM 14 and a
stopping flag 4 is set. Next, at the time of shifting from
the stopping mode to the action mode, a microprogram
in a micro ROM 12 is started, a special code written in
the RAM 14 is read, and when the code at the time of
reading and the code at the time of writing one dissident,
a deciding flag 7 is set and the data destruction time
corresponding processing program in the ROM 3 is
executed.

http://www19.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAhzaWMoDA363298654P... 2010/03/04
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Searching PAJ 1 _—3S

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2004-030100
(43)Date of publication of application : 29.01.2004

(51)Int.CL. GO6F 1/32

(21)Application number : 2002-183879 (71)Applicant : MITSUBISHI ELECTRIC CORP
(22)Date of filing : 25.06.2002 (72)Inventor : TOKUNAGA YUICHI

(54) ELECTRIC POWER MANAGEMENT METHOD, AND COMPUTER

(57)Abstract:
PROBLEM TO BE SOLVED: To provide an electric
power management method and a computer by which \
electric power can be managed scrupulously with a high
responsiveness. i
SOLUTION: The computer comprises: a corresponding
information management means managing an executing g
function and information on hardware corresponding to |
the function; an electric power management means
‘managing the power of the specified hardware based on ™" 7"
the information managed by the corresponding
information management means; and a function request
means requesting the start or suspension of the function |
to the power management means. The electric power !
management means manages the power based on the
request by the function request means.
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Office Action Summary Examiner ArtUnit
NITIN C. PATEL 2116

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

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

Status

1)X] Responsive to communication(s) filed on 9/70/07, and 3/22/10.
2a)[] This action is FINAL. 2b)X] This action is non-finall.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

M)XK Claim(s) 1-30Q is/are pending in the application.
4a) Of the above claim(s) ___is/are withdrawn from consideration.
5] Claim(s) is/are allowed.
6)X] Claim(s) 1-26 is/are rejected.
7)X] Claim(s) 27-30 is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)X The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAll  b)[]Some * c)] None of:
1..X] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 9/10/07,3/22/10. 6) |:| Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100826
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Application/Control Number: 11/898,145 Page 2
Art Unit: 2116

DETAILED ACTION
1. This Office Action is sent in response to Applicant’'s Communication received 10
September 2007 for application number 11/898,145. The Office hereby acknowledges
receipt of the following and placed of record in file: Specification, Drawings, Abstract,
Oath/Declaration, claims and certified copy of foreign priority application.
2. Claims 1 — 30 are presented for examination.
Priority
3. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which
papers have been placed of record in the file.
Information Disclosure Statement
4. The information disclosure statement (IDS) submitted on 10 September 2007,
and 22 March 2010, were filed before the mailing date of the first office action. The
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the
information disclosure statement is being considered by the examiner.
Priority

If applicant desires to claim the benefit of a prior-filed application under 35 U.S.C.
119 (e), a specific reference to the prior-filed application in compliance with 37 CFR
1.78(a) must be included in the first sentence(s) of the specification following the title or
in an application data sheet. For benefit claims under 35 U.S.C. 120, 121 or 365(c), the
reference must include the relationship (i.e., continuation, divisional, or continuation-in-

part) of the applications.
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If the instant application is a utility or plant application filed under 35 U.S.C.
111(a) on or after November 29, 2000, the specific reference must be submitted during
the pendency of the application and within the later of four months from the actual filing
date of the application or sixteen months from the filing date of the prior application. If
the application is a utility or plant application which entered the national stage from an
international application filed on or after November 29, 2000, after compliance with 35
U.S.C. 371, the specific reference must be submitted during the pendency of the
application and within the later of four months from the date on which the national stage
commenced under 35 U.S.C. 371(b) or (f) or sixteen months from the filing date of the
prior application. See 37 CFR 1.78(a)(2)(ii) and (a)(5)(ii). This time period is not
extendable and a failure to submit the reference required by 35 U.S.C. 119(e) and/or
120, where applicable, within this time period is considered a waiver of any benefit of
such prior application(s) under 35 U.S.C. 119(e), 120, 121 and 365(c). A benefit claim
filed after the required time period may be accepted if it is accompanied by a grantable
petition to accept an unintentionally delayed benefit claim under 35 U.S.C. 119(e), 120,
121 and 365(c). The petition must be accompanied by (1) the reference required by 35
U.S.C. 120 or 119(e) and 37 CFR 1.78(a)(2) or (a)(5) to the prior application (unless
previously submitted), (2) a surcharge under 37 CFR 1.17(t), and (3) a statement that
the entire delay between the date the claim was due under 37 CFR 1.78(a)(2) or (a)(5)
and the date the claim was filed was unintentional. The Director may require additional

information where there is a question whether the delay was unintentional. The petition
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should be addressed to: Mail Stop Petition, Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

If the reference to the prior application was previously submitted within the time
period set forth in 37 CFR 1.78(a), but not in the first sentence(s) of the specification or
an application data sheet (ADS) as required by 37 CFR 1.78(a) (e.g., if the reference
was submitted in an oath or declaration or the application transmittal letter), and the
information concerning the benefit claim was recognized by the Office as shown by its
inclusion on the first filing receipt, the petition under 37 CFR 1.78(a) and the surcharge
under 37 CFR 1.17(t) are not required. Applicant is still required to submit the reference
in compliance with 37 CFR 1.78(a) by filing an amendment to the first sentence(s) of the
specification or an ADS. See MPEP § 201.11.

Title
5. The title of the invention is not descriptive. A new title is required that is clearly
indicative of the invention to which the claims are directed. The examiner believes that
the title of the invention is imprecise. A descriptive title indicative of the invention will
help in proper indexing, classifying, searching, etc. See MPEP 606.01. However, the
title of the invention should be limited to 500 characters.
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 a patent granted on an application for patent by another filed in the
United States before the invention thereof by the applicant for patent, or on an international application
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by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this
title before the invention thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act
of 1999 (AIPA) and the Intellectual Property and High Technology Technical
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting
directly or indirectly from an international application filed before November 29, 2000.
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior
to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)).

6. Claims 1 — 26, are rejected under 35 U.S.C. 102(e) as being anticipated by
Higashida, US Patent 7,167,991 B2,.

7. As to claim 1, Higashida discloses a microcontroller [LSI, fig. 1] comprising: a
CPU [11 CPU]; a power supply device for supplying power [3 main power source] to the
CPU [CPUI][fig. 1]; a power supply unit [16 switch] arranged between the CPU [11] and
the power supply device [3]; a power supply control unit [17 power-supply cut-off
controller] for controlling the CPU [11] and the power supply unit [16]; and an
information holding unit [15 SRAM] for holding information evacuated from the CPU [11]
, the information necessary in proceeding with a program [col. 5, lines 1 — 10]; wherein
the power supply control unit [17] outputs a shutdown request signal to the CPU in
response to generation of a power shutdown factor, the CPU, upon receiving the
shutdown request signal, activates a power shutdown microprogram, evacuates the
information necessary in proceeding with the program to the information holding unit
[15], and outputs an evacuation completed signal to the power supply control unit after

evacuation is completed [col. 6, lines 31 - 34], the power supply control unit [17], upon
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receiving the evacuation completed signal, outputs a power shutdown control signal to
the power supply unit [16][col. 7, lines 23 — 27], and the power supply unit shuts down
[by switching off] power supply to the CPU [11] upon receiving the power shutdown
control signal from the power supply control unit [as shown in fig. 1][col. 1, lines 7 — 13,
col. 2, lines 65 — 67, col. 3, lines 1 — 4, col. 4, lines 51- 67, col. 5, lines 1 — 67, col. 6,
lines 1 — 67, col. 7, lines 1 — 67, col. 8, lines 1 — 16, fig. 1 — 7].

8. As to claim 4, Higashida discloses a microcontroller [LSI, fig. 1]: a CPU [11 CPUJ;
a power supply device [3 main power source] for supplying power to the CPU [11] ; a
power supply unit [16 switch] arranged between the CPU [11] and the power supply
device [3] ; a power supply control unit [17 power-supply cut-off controller] for controlling
the CPU [11] and the power supply unit [16]; and an information holding unit [15 SRAM]
for holding information evacuated from the CPU [11] , the information necessary in
proceeding with a program; wherein the power supply control unit outputs a shutdown
request signal to the CPU in response to generation of a power shutdown factor, the
CPU, upon receiving the shutdown request signal, activates a power shutdown
microprogram, evacuates the information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation completed signal to the power
supply control unit after evacuation is completed [col. 6, lines 31 - 34], the power supply
control unit, upon receiving generation of a power supply restoration factor after
receiving the evacuation completed signal, outputs a restoration request signal [return
trigger] to the CPU, and the CPU, upon receiving the restoration request signal,

activates a power supply restoration mircoprogram for not restoring the evacuated
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information, and continues program execution ][col. 1, lines 7 — 13, col. 2, lines 65 — 67,
col. 3, lines 1 — 4, col. 4, lines 51- 67, col. 5, lines 1 — 67, col. 6, lines 1 — 67, col. 7,
lines 1 — 67, col. 8, lines 1 — 36, fig. 1 —7].

9. As to claims 2, and 5 — 6, Higashida discloses a microcontroller [LSI, fig. 1],
further comprising a clock generator [24 clock stopping circuit]; wherein the power
supply control unit [17], upon receiving the evacuation completed signal, outputs a clock
stop control signal [clock stopping signal] to the clock generator [col. 5, lines 40 — 52,
fig. 1].

10.  Asto claim 3, Higashida discloses a microcontroller [LSI, fig. 1], wherein the
power supply control unit outputs a power supply control signal to the power supply unit
in response to generation of a power supply restoration factor [return trigger], the power
supply unit, upon receiving the power supply control signal, starts to supply power to the
CPU, the power supply control unit outputs a restoration request signal to the CPU and
outputs a clock supply control signal to the clock generator when a supplied power
supply voltage is stabilized, the clock generator, upon receiving the clock supply control
signal, restarts to supply an operation clock, and the CPU, upon receiving the
restoration request signal, activates a power supply restoration microprogram, restores
the information necessary in proceeding with the program and evacuated in the
information holding unit in time of power shutdown, and ultimately branches processes
to addresses indicated by a program counter to continue program execution from a

shutdown state [col. 7, lines 44 — 67, col. 8, lines 1 — 36].
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11. Asto claims 7 — 8, Higashida discloses a microcontroller [LSI, fig. 1], wherein the
power supply control unit [17 power-supply cut-off controller] limits a period [with clock
stopping circuit] in which shutdown is possible [col. 5, lines 40 — 52].

12.  Asto claims 9 — 10, Higashida discloses a microcontroller [LSI, fig. 1], wherein
the power shutdown microprogram evacuates the information necessary in proceeding
with the program to a stack region in the information holding unit [15 SRAM] and then
evacuates to a specific place only a value of a stack pointer for pointing to an
evacuation place [inherently teaches to store and restore (write/read operation) into
SRAM].

13. Asto claims 11 — 12, Higashida discloses a microcontroller [LSI, fig. 1], wherein
the power supply restoration factor uses an interrupt system of the microcontroller
[power recycle inherently uses an interrupt of the microcontroller].

14.  Asto claims 13 — 14, Higashida discloses a microcontroller [LSI, fig. 1], wherein
the state of the power shutdown factor includes a state [standby sate] where it is
provided from an external terminal and a state where it is provided by a command, and
it is possible to select a configuration corresponding to either one or both of the states
[col. 7, lines 44 — 67, col. 7, lines 1 — 15].

15. Asto claims 17 — 18, Higashida discloses a microcontroller [LSI, fig. 1], wherein
one of the power shutdown microprogram [by power supply cut-off] and the power
supply restoration microprogram selected [by return trigger circuit] in an alternative way,

according to the generated power shutdown factor or a type of the selected power
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shutdown factor, is activated [col. 4, lines 65 — 67, col. 5, lines 2 - 19, col. 6, lines 49 —
55].

16. As to claims 19 — 20, Higashida discloses a microcontroller [LSI, fig. 1], wherein
the power supply device sets a period for shutting down power supply according to one
or a plurality of peripheral circuit modules [12 CPU peripheral circuit], and the power
shutdown period in the power supply device is set so that power shutdown is not carried
out in a period necessary for power supply restoration and power shutdown is carried
out in a period not necessary for the power supply restoration [abstract, col. 3, lines 10
—18, 34 — 48, col. 5, lines 2 — 19].

17.  Asto claims 21 — 22, Higashida discloses a microcontroller [LSI, fig. 1], further
comprising a debugger [23] for constantly monitoring a register [20 FF] in the CPU [11] ;
wherein data other than data monitored by the debugger is evacuated in the information
holding unit in time of power shutdown [col. 6, lines 62 — 67, col. 7, lines 1 — 1 — 10, fig.
1].

18. Asto claims 23 — 24, Higashida discloses a microcontroller [LSI, fig. 1], further
comprising a second power supply unit [5 backup power supply] for lowering a voltage
to be supplied to a circuit portion outside a power shutdown range to a lower limit
voltage for information holding [15 SRAM] when the power shutdown factor is generated
[col. 4, lines 63 — 67, fig. 1].

19. Asto claims 25 — 26, Higashida discloses a microcontroller [LSI, fig. 1], further
comprising a circuit for loading an inverted value to a register in a circuit portion [to load

inverted value to register is inherently taught by CPU] in a power shutdown range [fig.1].
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Allowable Subject Matter
20. Claims 27 — 30 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.
21. Examiner's note: Examiner has cited particular columns and line numbers in the
references as applied to the claims above for the convenience of the applicant.
Although the specified citations are representative of the teachings of the art and are
applied to the specific limitations within the individual claim, other passages and figures
may apply as well. It is respectfully requested to the applicant in preparing responses, to
fully consider the references in entirety as potentially teaching all or part of the claimed
invention, as well as the context of the passage as taught by the prior art as disclosed
by the Examiner.
22.  Prior Art not relied upon: Please refer to the references listed in attached PTO-
892, which, are not relied upon for the claim rejection, since these references are
pertinent to the disclosure.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NITIN C. PATEL whose telephone number is (571)272-
3675. The examiner can normally be reached on 6:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/Nitin C. Patel/
Primary Examiner, Art Unit 2116
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IBM_TDB
1830 14 S26 and ((microcontroller {US-PGPUB; OR OFF 2010/08/23
or cpu or micro$controller) {USPAT; 08:09
same (power near3 USOCR; FPRS;
(recycle or restart or shut {EPO; JPO;
$down or (shut$4 adj DERWENT;
(down or off)))))same IBM_TDB
((export$4 or sav$4 or stor
$4 or writ$4 or evacuat$4)
with ((processor or cpu or
controller)near3
(information or mode or
: state)))
1831 52 S29 and ((microcontroller {US-PGPUB; OR OFF 2010/08/23
5 or cpu or micro$controller) {USPAT; 08:10
same (power near3 USOCR; FPRS;
(recycle or restart or shut {EPO; JPO;
$down or (shut$4 adj DERWENT;
(down or off)))))same IBM_TDB
((export$4 or sav$4 or stor
$4 or writ$4 or evacuat$4)
with ((processor or cpu or
controller)near3
(information or mode or
state)))
1832 5 ("20060024072" | US-PGPUB; OR OFF 2010/08/23
"7057754" | "7216250" | {USPAT; USOCR 08:22
"7292795" | "7325151").
FN.
1833 0 ("7430677").URPN. USPAT OR OFF 2010/08/23
08:24
1834 1 ("5978922").PN. US-PGPUB; OR OFF 2010/08/23
USPAT 08:41
S35 46 (microcontroller or micro  {US-PGPUB; OR OFF 2010/08/23
$controller or controller) USPAT; 09:01
near2 (chip or circuit or ic {USOCR; FPRS;
or circuit)with (storage or {EPO; JPO;
memory or non$volatile) DERWENT,;
with (hibernation or resum {IBM_TDB
$4 or restor$4)
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11836 47 (U$controller or US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 09:10
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;

or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom)with (hibernation or
resum$4 or restor$4)

1837 114 (((U$controller or US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 09:15
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;

or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or SOIC system$on
$chip or (system adj3
chip))with (hibernation or
resum$4 or restor$4)

S38 2 ("7293183").URPN. USPAT OR OFF 2010/08/23
09:38

S39 5 ("6131166" | "6157979" | US-PGPUB; OR OFF 2010/08/23
: "6363501" | "6738675" | USPAT; USOCR 09:38

: "6763415").PN.

$40 12 ("6363501").URPN. USPAT OR OFF 2010/08/23
09:40

1 7 ("7076708").URPN. USPAT OR OFF 2010/08/23
09:42

is42 128 {(((Uscontroller or US-PGPUB; OR OFF  12010/08/23
microcontroller or micro USPAT; 09:53

$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;

or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or SOIC system$on
$chip or (system adj3
chip))and (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
(hibernation or resum$4
or restor$4)

OO ("20100205468").PN. USPGPUB;  |OR OFF  12010/08/23
USPAT 09:58
44 3 ("6968469" "6535982"  {US-PGPUB; OR OFF  {2010/08/23
"5617532").PN. USPAT 09:59
$45 10 {("6968469").URPN. USPAT OR OFF  12010/08/23
§ 10:04
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146 1 ((power or voltage) near2 {US-PGPUB; OR OFF 2010/08/23
(shutdown adj factor)) USPAT; 13:10
USOCR; FPRS;
EPO; JPO;
DERWENT;
i IBM_TDB
147 17 (((U$controller or US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 13:31
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LSl or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
(hibernation or resum$4
: or restor$4)
148 1 ("20040036494").PN. US-PGPUB; OR OFF 2010/08/23
USPAT 13:39
%49 75 (activat$4 or enabl$4 or  US-PGPUB; OR OFF 2010/08/23
; start$4)near6 (((power or {USPAT; 14:44
voltage or energy)near3 USOCR; FPRS;
(shutdown or off))adj4 EPO; JPO;
(microprogram or code or {DERWENT;
: software or firmware)) IBM_TDB
1850 7 $49 and ((export$4 or sav {US-PGPUB; OR OFF 2010/08/23
$4 or stor$4 or writ$4 or  {USPAT; 14:45
evacuat$4)with USOCR; FPRS;
((processor or cpu or EPO; JPO;
controller)near3 DERWENT;
(information or mode or IBM_TDB
; state)))
S51 1 $49 and ((microcontroller {US-PGPUB; OR OFF 2010/08/23
or cpu or micro$controller) {USPAT; 14:49
same (power near3 USOCR; FPRS;
(recycle or restart or shut {EPO; JPO;
$down or (shut$4 adj DERWENT;
(down or off)))))same IBM_TDB
((export$4 or sav$4 or stor
$4 or writ$4 or evacuat$4)
with ((processor or cpu or
controller)near3
(information or mode or
state)))
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1852 0 $49 and (((U$controller or {US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 14:49
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LS or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
(hibernation or resum$4
: or restor$4)
1853 {7147 imicrocontroller.ti. US-PGPUB; OR OFF 2010/08/23
USPAT:; 14:54
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
11854 12027 imicrocontroller.clm. US-PGPUB; OR OFF 2010/08/23
USPAT; 14:54
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
11855 106 S53 and ((export$4 or sav {US-PGPUB; OR OFF 2010/08/23
$4 or stor$4 or writ$4 or  {USPAT; 14:54
evacuat$4)with USOCR; FPRS;
((processor or cpu or EPO; JPO;
controller)near3 DERWENT;
(information or mode or IBM_TDB
: state)))
1856 542 S54 and ((export$4 or sav {US-PGPUB; OR OFF 2010/08/23
$4 or stor$4 or writ$4 or  {USPAT; 14:55
evacuat$4)with USOCR; FPRS;
((processor or cpu or EPO; JPO;
controller)near3 DERWENT,;
(information or mode or IBM_TDB
; state)))
1857 0 S53 and (((U$controller or {US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 14:55
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LSl or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
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(hibernation or resum$4
or restor$4)

558

S54 and (((U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LS| or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
(hibernation or resum$4
or restor$4)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
14:55

1859

S53 and (((U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LSl or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))and
(hibernation or resum$4
or restor$4)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
14:56

1360

S53 and (((U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LS| or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
14:56

file:///Cl/Documents%20and %20Settings/npatel 3My%20D...145/EASTSearchHistory. 1 1898145_AccessibleVersion.htm (8 of 11)8/26/2010 3:30:57 PM

Qualcomm Ex. 1002 - 270/414




EAST Search History

file:///Cl/Documents%20and %20Settings/npatel 3My%20D...145/EASTSearchHistory. 1 1898145_AccessibleVersion.htm (9 of 11)8/26/2010 3:30:57 PM

Qualcomm Ex. 1002 - 271/414

1861 2 S54 and (((U$controller or {US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 14:56
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LS or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
; (down or off))))
1862 0 S54 and (((U$controller or {US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 14:57
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or {DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LSl or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))and
(hibernation or resum$4
: or restor$4)
S63 504 S54 and (power near3 US-PGPUB; OR OFF 2010/08/23
? (recycle or restart or shut {USPAT; 14:58
$down or (shut$4 adj USOCR; FPRS;
(down or off)))) EPO; JPO;
DERWENT;
: IBM_TDB
1564 43 S53 and (power near3 US-PGPUB; OR OFF 2010/08/23
; (recycle or restart or shut {USPAT,; 14:58
$down or (shut$4 adj USOCR; FPRS;
(down or off)))) EPO; JPO;
DERWENT;
5 IBM_TDB
$65 42 S63 and ((export$4 or sav {US-PGPUB; OR OFF 2010/08/23
$4 or stor$4 or writ$4 or  {USPAT; 14:59
evacuat$4)with USOCR; FPRS;
((processor or cpu or EPO; JPO;
controller)near3 DERWENT;
(information or mode or IBM_TDB
; state)))
1866 17 S64 and ((export$4 or sav {US-PGPUB; OR OFF 2010/08/23
$4 or stor$4 or writ$4 or  {USPAT; 14:59
evacuat$4)with USOCR; FPRS;
((processor or cpu or EPO; JPO;
controller)near3 DERWENT;
(information or mode or IBM_TDB
state)))
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({({(U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LS or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
((export$4 or sav$4 or stor
$4 or writ$4 or evacuat$4)
with ((processor or cpu or
controller)near3
(information or mode or
state))).clm.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
15:05

168

(((U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LSl or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))same
(activat$4 or enabl$4 or
start$4)near6 (((power or
voltage or energy)near3
(shutdown or off))adj4
(microprogram or code or
software or firmware)).
clm.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
15:06

1569

({((U$controller or
microcontroller or micro
$controller or controller)
near2 (chip or circuit or ic
or circuit)with (storage or
memory or non$volatile or
rom))or LS| or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
(down or off))))and
(activat$4 or enabl$4 or
start$4)near6 (((power or
voltage or energy)near3

US-PGPUB;
USPAT,;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/23
15:06

file:///Cl/Documents%20and %20Settings/npatel 3My%20D...145/EASTSearchHistory. 11898145_AccessibleVersion.htm (10 of 11)8/26/2010 3:30:57 PM

Qualcomm Ex. 1002 - 272/414




EAST Search History

(shutdown or off))adj4
(microprogram or code or
software or firmware)).
1870 6 (((U$controller or US-PGPUB; OR OFF 2010/08/23
microcontroller or micro USPAT; 15:06
$controller or controller) USOCR; FPRS;
near2 (chip or circuit or ic {EPO; JPO;
or circuit)with (storage or DERWENT;
memory or non$volatile or {IBM_TDB
rom))or LS| or (large adj3
integrated)or SOIC system
$on$chip or (system adj3
chip))same (power near3
(recycle or restart or shut
$down or (shut$4 adj
; (down or off)))).clm.
74 2 "4672573".pn. US-PGPUB; OR OFF 2010/08/26
5 USPAT; 12:57
USOCR; FPRS;
EPO; JPO;
DERWENT;
5 IBM_TDB
1872 9 ("4672573").URPN. USPAT OR OFF 2010/08/26
12:58
1873 12 ("5748971").URPN. USPAT OR OFF 2010/08/26
13:03
1874 9 ("4672573").URPN. USPAT OR OFF 2010/08/26
13:08
1875 12 ("5748971").URPN. USPAT OR OFF 2010/08/26
13:08
1876 2 "7167991".pn. US-PGPUB; OR OFF 2010/08/26
USPAT; 13:43
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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flexible, extensible, and applicable to any ...
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Docket No.: 056937-0396 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Yukari SUGINAKA, et al. . Confirmation Number: 1079
Application No.: 11/898,145 : Group Art Unit: 2116
Filed: September 10, 2007 :  Examiner: Nitin C. PATEL
For: MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS (as
amended)
RESPONSE UNDER 37 C.F.R. §1.111
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated August 30, 2010, wherein a three-month shortened
statutory period for response is set to expire on November 30, 2010, Applicants respectfully
request reconsideration of the above-identified application in view of the following amendments

and remarks.

WDC99 1945588-1.056937.0396

Qualcomm Ex. 1002 - 311/414



11/898,145

AMENDMENT TO THE SPECIFICATION

Please amend the title of the present disclosure by replacing with the following new title:

- A MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS --
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AMENDMENT TO THE CLAIMS

The following claim listing replaces all prior listings and versions of the claims:

LISTING OF CLAIMS

1. (Currently Amended) A microcontroller comprising:
a CPU;
1 devicef s he CPU:
a power supply unit arranged between the CPU and [[the]] a power supply device for

supplying power to the CPU;

a power supply control unit for controlling the CPU and the power supply unit; [[and]]
an information holding unit for holding information evacuated from the CPU, the
information being necessary in proceeding with a program; and

a clock generator; wherein;

the power supply control unit outputs a shutdown request signal to the CPU in response
to generation an occurrence of a power shutdown factor,

the CPU, upon receiving the shutdown request signal, activates executes a power
shutdown microprogram, evacuates the information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation completed signal to the power supply
control unit after evacuation is completed,

the power supply control unit, upon receiving the evacuation completed signal, outputs a
power shutdown control signal to the power supply unit, [[and]]

the power supply unit shuts down power supply to the CPU upon receiving the power

shutdown control signal from the power supply control unit,

WDC99 1945588-1.056937.0396
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the power supply control unit, upon receiving the evacuation completed signal, outputs a

clock stop control signal to the clock generator,

the power supply control unit outputs a power supply control signal to the power supply

unit in response to an occurrence of a power supply restoration factor,

the power supply unit, upon receiving the power supply control signal, starts to supply

power to the CPU,

the power supply control unit outputs a restoration request signal to the CPU and outputs

a clock supply control signal to the clock generator when a supplied power supply voltage is

stabilized,

the clock generator, upon receiving the clock supply control signal, restarts to supply an

operation clock, and

the CPU, upon receiving the restoration request signal, executes a power supply

restoration microprogram, restores the information necessary in proceeding with the program and

evacuated in the information holding unit in time of power shutdown, and then branches a

process to an address indicated by a program counter to continue program execution from a

shutdown state.

2-3. (Cancelled)

4, (Currently Amended) A microcontroller comprising:

a CPU;

I doviced 1o he CPU:
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a power supply unit arranged between the CPU and [[the]] a power supply device for

supplying power to the CPU;

a power supply control unit for controlling the CPU and the power supply unit; and

an information holding unit for holding information evacuated from the CPU, the
information being necessary in proceeding with a program; wherein;

the power supply control unit outputs a shutdown request signal to the CPU in response
to generation an occurrence of a power shutdown factor,

the CPU, upon receiving the shutdown request signal, activates executes a power
shutdown microprogram, evacuates the information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation completed signal to the power supply
control unit after evacuation is completed,

the power supply control unit, upon receiving generation an occurrence of a power supply
restoration factor after receiving the evacuation completed signal, outputs a restoration request
signal to the CPU, [[and]]

the CPU, upon receiving the restoration request signal, aetivates executes a power supply

restoration mircoprogram which does not restore fornotrestering the evacuated information, and

continues program execution, and

the power shutdown microprogram evacuates the information necessary in proceeding

with the program to a stack region in the information holding unit, and then evacuates to a

specific place only a value of a stack pointer for pointing to an evacuation place.

5. (Currently Amended) The microcontroller according to claim [[2]] 1, wherein the

clock generator selects one of operation performed after stopping supply of an operation clock
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and operation stop performed without stopping the supply of the operation clock as operation to

be performed upon receiving the clock stop control signal from the power supply control unit.

6. (Original) The microcontroller according to claim 4, wherein the clock generator
selects one of operation performed after stopping supply of an operation clock and operation stop
performed without stopping the supply of the operation clock as operation to be performed upon

receiving the clock stop control signal from the power supply control unit.

7. (Original) The microcontroller according to claim 1, wherein the power supply control

unit limits a period in which shutdown is possible.

8. (Original) The microcontroller according to claim 4, wherein the power supply control

unit limits a period in which shutdown is possible.

9. (Original) The microcontroller according to claim 1, wherein the power shutdown
microprogram evacuates the information necessary in proceeding with the program to a stack
region in the information holding unit and then evacuates to a specific place only a value of a

stack pointer for pointing to an evacuation place.

10. (Cancelled)

11. (Currently Amended) The microcontroller according to claim [[3]] 1, wherein the

power supply restoration factor uses an interrupt system of the microcontroller.
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12. (Original) The microcontroller according to claim 4, wherein the power supply

restoration factor uses an interrupt system of the microcontroller.

13. (Currently Amended) The microcontroller according to claim 1, wherein [[the]] a
state of the power shutdown factor includes at least one of a state where it is provided from an
external terminal and a state where it is provided by a command, and it is possible to select a

configuration corresponding to either one or both of the states.

14. (Currently Amended) The microcontroller according to claim 4, wherein [[the]] a
state of the power shutdown factor includes at least one of a state where it is provided from an
external terminal and a state where it is provided by a command, and it is possible to select a

configuration corresponding to either one or both of the states.

15. (Currently Amended) The microcontroller according to claim [[3]] 1, wherein:
the power supply restoration microprogram includes:
a microprogram for restoring the evacuated information necessary in proceeding
with the program and proceeding with the program;
a microprogram for restoring a set value without using the evacuated information
necessary in proceeding with the program; and
a program for resetting processes, and

the CPU selects one of the plurality of microprograms in an alternative way.
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16. (Original) The microcontroller according to claim 4, wherein
the power supply restoration microprogram includes:
a microprogram for restoring the evacuated information necessary in proceeding
with the program and proceeding with the program;
a microprogram for restoring a set value without using the evacuated information
necessary in proceeding with the program; and
a program for resetting processes, and

the CPU selects one of the plurality of microprograms in an alternative way.

17. (Currently Amended) The microcontroller according to claim [[3]] 1, wherein one of
the power shutdown microprogram and the power supply restoration microprogram is selectively
executed selected in an alternative way, according to the generated power shutdown factor or a

type of the selected power shutdown factors-is-activated.

18.(Currently Amended) The microcontroller according to claim 4, wherein one of the
power shutdown microprogram and the power supply restoration microprogram is selectively
executed seleeted in an alternative way, according to the generated power shutdown factor or a

type of the selected power shutdown factor;-is-aetivated.

19. (Currently Amended) The microcontroller according to claim 1, wherein the-pewer

supply-deviee-sets a period for shutting down power supply is set according to one or more &
phurality-of peripheral circuit modules, and the pewershutdewn period in-the-pewer-supply

deviee is set so that power shutdown is not carried out in a period necessary for power supply
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restoration and power shutdown is carried out in a period not necessary for the power supply

restoration.

20. (Currently Amended) The microcontroller according to claim 4, wherein the-pewer
supply-deviee-sets a period for shutting down power supply is set according to one or more &
plurality-of peripheral circuit modules, and the pewershutdown period in-the-powersupply
dewiee is set so that power shutdown is not carried out in a period necessary for power supply
restoration and power shutdown is carried out in a period not necessary for the power supply

restoration.

21. (Original) The microcontroller according to claim 1, further comprising a debugger
for constantly monitoring a register in the CPU; wherein
data other than data monitored by the debugger is evacuated in the information holding

unit in time of power shutdown.

22. (Original) The microcontroller according to claim 4, further comprising a debugger
for constantly monitoring a register in the CPU; wherein
data other than data monitored by the debugger is evacuated in the information holding

unit in time of power shutdown.

23. (Currently Amended) The microcontroller according to claim 1, further comprising a

second power supply unit for lowering a voltage to be supplied to a circuit portion outside a
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power shutdown range to a lower limit voltage for information holding when the power

shutdown factor is-generated occurs.

24. (Currently Amended) The microcontroller according to claim 4, further comprising a
second power supply unit for lowering a voltage to be supplied to a circuit portion outside a

power shutdown range to a lower limit voltage for information holding when the power

shutdown factor is-generated occurs.

25. (Original) The microcontroller according to claim 1, further comprising a circuit for

loading an inverted value to a register in a circuit portion in a power shutdown range.

26. (Original) The microcontroller according to claim 4, further comprising a circuit for

loading an inverted value to a register in a circuit portion in a power shutdown range.

27. (Original) A communication device comprising:

the microcontroller according to claim 1;

an input unit for accepting an instruction to be externally input; and

a signal transmitting unit for transmitting a signal to other equipment by infrared light;
wherein

a power shutdown process is executed when no input is made to the input unit for a
constant time, and then a power supply restoration process is executed when an input is made to

the input device.

10
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28. (Original) A communication device comprising:

the microcontroller according to claim 4;

an input unit for accepting an instruction to be externally input; and

a signal transmitting unit for transmitting a signal to other equipment by infrared light;
wherein |

a power shutdown process is executed when no input is made to the input unit for a
constant time, and then a power supply restoration process is executed when an input is made to

the input device.

29. (Original) A recording device comprising:

a DVD recorder LSI including the microcontroller according to claim 1, an image
processing DSP, and a storage circuit; and

an optical disc controller LSI including a DSP servo; wherein

a timer interrupt is generated to the power supply control unit at every constant time, the
current time and the time a constant time before a recording programmed time are compared, and
a power supply restoration process is performed, when comparison result shows that the two

match, in order for the microcontroller to change to a recording processable state.

30. (Original) A recording device comprising:
a DVD recorder LSI including the microcontroller according to claim 4, an image
processing DSP, and a storage circuit; and

an optical disc controller LSI including a DSP servo; wherein

11
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a timer interrupt is generated to the power supply control unit at every constant time, the
current time and the time a constant time before a recording programmed time are compared, and
a power supply restoration process is performed, when comparison result shows that the two

match, in order for the microcontroller to change to a recording processable state.

31. (New) The microcontroller of claim 1, wherein the power supply unit includes a

voltage regulator.

32. (New) The microcontroller of claim 4, wherein the power supply unit includes a

voltage regulator.

33, (New) The microcontroller of claim 1, wherein the power supply unit does not shut
down the power supply at least to the clock generator upon receiving the power shutdown

control signal from the power supply control unit.

34. (New) The microcontroller of claim 4, wherein the power supply unit does not shut
down the power supply at least to the clock generator upon receiving the power shutdown

control signal from the power supply control unit.

12
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REMARKS
Status of Claims

Claims 1, 4-9 and 11-34 are pending, of which claims 1 and 4 are independent.

Applicants note with appreciation the indication of allowable subject matter of claims 27-
30.

Claims 1, 4, 5, 11, 13-15, 17-20 and 23-24 have been amended to correct informalities in
the claim language and to more clearly define the claimed subject matter. Claims 1 and 4 have
been amended to incorporate the features of claims 2-3 and 10, respectively. Claims 31-34 have
been added. Support for the new claims is found, for example, at paragraph [45] of the
specification and FIGS. 1 and 6 of the present disclosure. Claims 2-3 and 10 have been

cancelled. Care has been taken to avoid introducing new matter.

Objections to the Title
The Examiner objected to the title of the disclosure. Applicants respectfully submit that

the amendment made to the specification overcomes this objection.

Novelty under 35 U.S.C. § 102

Claims 1-26 were rejected under 35 U.S.C. § 102(e) as being anticipated by Higashida
(US 7,167,991). This rejection is traversed for at least the following reasons.

Applicants respectfully remind the Examiner that the factual determination of lack of

novelty under 35 U.S.C. § 102 requires the identical disclosure in a single reference of each

element of a claimed invention, such that the identically claimed invention is placed into the

possession of one having ordinary skill in the art. Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339,

13
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54 USPQ2d 1299 (Fed. Cir. 2000); Electro Medical Systems S.A. v. Cooper Life Sciences, Inc.,
34 F.3d 1048, 32 USPQ2d 1017 (Fed. Cir. 1994). Moreover, in imposing the rejection under 35
U.S.C. § 102, the Examiner is required to specifically identify wherein an applied reference is
perceived to identically disclose each feature of a claimed invention. In re Rijckaert, 9 F.3d
1531, 28 USPQ2d 1955 (Fed. Cir. 1993), Lindemann Maschinenfabrik GMBH v. American Hoist
& Derrick Co., 730 F.2d 1452, 221 USPQ 481 (Fed. Cir. 1984). There are significant
differences between the claimed microcontroller and the LSI chip disclosed by Higashida that
would preclude the factual determination that Higashida identically describes the claimed
microcontroller within the meaning of 35 U.S.C. § 102.

First, although the Examiner asserts that switch 16 of Higashida corresponds to the
claimed power supply unit, the switch 16 is different from the claimed power supply unit since
switch 16 is not arranged between the CPU 11 and the main power source 3. The switch 16 is
provided to cut off signals between bus 13, 14 and power supply cut-off controller 17 or SRAM
15. As such, the switch 16 does not “shut down power supply to the CPU upon receiving the
power shutdown control signal from the power supply control unit,” as recited by claims 1 and 4.

Second, Higashida fails to disclose the claimed information holding unit for holding
information evacuated from the CPU. The Examiner asserts that SRAM 15 corresponds to the
claimed holding unit. However, Higashida fails to disclose in what timing, the information
evacuated from the CPU 11 is stored in the SRAM 15. In other words, Higashida fails to
disclose that upon receiving the shutdown request signal, the information necessary in
proceeding with the program is evacuated to the information holding unit.

Third, Applicants submit that Higashida fails to disclose that the CPU “then branches a

process to an address indicated by a program counter to continue program execution from a

14
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shutdown state,” as recited by claim 1. The cited portion of Higashida does not appear to
disclose that the CPU 11 branches the process to the address indicated by the program counter.

Further, regarding claim 4, Higashida discloses that “the power shutdown microprogram
evacuates the information necessary in proceeding with the program to a stack region in the
information holding unit, and then evacuates to a specific place only a value of a stack pointer

for pointing to an evacuation place,” as originally recited by claim 10. The Examiner asserts
that SRAM 15 corresponds to the claimed information holding unit. However, Higashida fails to
disclose that the SRAM 15 is utilized as a stack memory and thus fails to disclose evacuating a
value of a stack pointer for pointing to an evacuation place to a specific place.

Based on the foregoing, since Higashida fails to identically disclose the above discussed
features of claims 1 and 4 within the meaning of 35 U.S.C. § 102, Applicants respectfully submit
that claims 1 and 4 and all claims dependent thereon are patentable over the cited reference.
Thus, it is requested that the Examiner withdraw the rejection of the claims under 35 U.S.C. §

102.

New Claims
Since new claims 31-34 depend upon either claims 1 or 4, and Higashida fails to disclose

the features of claims 31-34, new claims 31-34 are patentable over the cited reference.
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CONCLUSION

Having fully responded to all matters raised in the Office Action, Applicants submit that

all claims are in condition for allowance, an indication for which is respectfully solicited. If

there are any outstanding issues that might be resolved by an interview or an Examiner’s

amendment, the Examiner is requested to call Applicants’ attorney at the telephone number

shown below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this paper,

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

600 13™ Street, N.W.

Washington, DC 20005-3096
Phone: 202.756.8000 MEF:TS:MaM
Facsimile: 202.756.8087

Date: November 30,2010

WDC99 1945588-1.056937.0396

Respectfully submitted,

McDERMOTT WILL & EMERY LLP

P

Takashi Saito
Limited Recognition No. L0123

Please recognize our Customer No. 53080
as our correspondence address.
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Qualcomm Ex. 1002 - 328/414



PTO/SB/06 (07-06)

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

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date

Substitute for Form PTO-875 11/898,145 09/10/2007 | [ To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L easic Fee N/A N/A N/A N/A
I (37 CFR 1.16(a), (b), or (c))
[ seARcH FEE N/A N/A N/A N/A
(37 CFR1.16(), (i), or (m))
D EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) /A N/A N/A N/A
TOTAL CLAIMS , R ~ ~
(37 CFR 1.16(i)) minus 20 = X$ = OR I X$ =
INDEPENDENT CLAIMS _ . ~ ~
(37 CFR 1.16(h)) minus 8 = Xs$ = Xs =

If the specification and drawings exceed 100

n sheets of paper, the application size fee due
APPLICATION SIZE FEE is $250 ($125 for small entity) for each

(87 CFR1.16(s)) additional 50 sheets or fraction thereof. See

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

p—
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED - PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
| 11/30/2010 | peren PREVIOUSLY EXTRA RATE®) I Fee(9) RATE (8) FEE ($)
P AMENDMENT PAID FOR
u -T tal (37 cFR ;
% 1.?5(?)) (37 « 31 Minus | == 30 _ X $ = OR I X$ =
Independent « . xx
E (37 CIER1,16(h)) 2 Minus 3 = X $ = OR I xs =
—
<§E ] Appiication Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(})) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | Fee (g RATE ($) FEE (8)
= AMENDMENT PAID FOR
Total (37 cFR * i o - -
E 1_16“))( Minus = X $ = OR I X8 =
Independent . . e
g a7 crnt 1.16() Minus = X$ = OR | xs =
Z | [ Appiication Size Fee (37 GFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /PEGGY YARBOROUGH/ )

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Docket No.: 056937-0396 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Customer Number: 53080
Yukari SUGINAKA, et al. . Confirmation Number: 1079
Application No.: 11/898,145 : Group Art Unit: 2116
Filed: September 10, 2007 . Examiner: Nitin C. PATEL
For; MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS (as
amended)
AMENDMENT
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the Examiner’s request made over the telephone to the Applicants’

representative, please amend the Specification as follows to include the priority information.

WDC99 1955001-1.056937.0396
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11/898,145

AMENDMENT TO THE SPECIFICATION

Please insert the following “RELATED APPLICATION” section between the title and the

“BACKGROUND OF THE INVENTION” section on page 1 of the specification:

-- RELATED APPLICATION

This application claims foreign priority of Japanese Patent Application No. 2006-246454

filed on September 12, 2006 under 35 U.S.C. § 119. --

WDC99 1955001-1.056937.0396
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11/898,145

REMARKS

The specification has been amended to include foreign priority information. It should be

noted that the Declaration and the Application transmittal letter filed on September 10, 2007

include the foreign priority information. No new matter has been added. Entry of this

amendment is respectfully solicited.

To the extent necessary, a petition for an extension of time under 37 CF.R. § 1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this paper,

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

600 13™ Street, N.W.

Washington, DC 20005-3096
Phone: 202.756.8000 MEF:TS:MaM
Facsimile: 202.756.8087

Date: December 13,2010

WDC99 1955001-1.056937.0396

Respectfully submitted,

McDE L & EMERY LLP
—

Takashi Saito
Limited Recognition No. L0123

Please recognize our Customer No. S3080
as our correspondence address.
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Filer Authorized By:
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Attorney Docket Number:
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Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Specification 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
Total Files Size (in bytes): 53839

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (07-06)

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

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number [ Filing Date
Substitute for Form PTO-875 11/898,145 09/10/2007 | [ To be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 sasic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[] searcH FEE
(37 CFR1.16(K). (i), or (m)) NIA NiA NiA NIA
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A N/A
oL SRS e o R
INDEPENDENT CLAIMS ) B _ _
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
n sheets of paper, the application size fee due
f;Pc';F'(é/:TJgN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— | 12/13/2010 | prrer PREVIOUSLY EXTRA RATE ) I FEE (5) RATE (3) FEE ($)
=z AMENDMENT PAID FOR
Lu E—
s T?estal) (37 CFR * 31 Minus | » 31 =0 X $ = OR | X $52= 0
= &
E 'g‘fg‘;ﬁ”ﬁfg‘}‘)) * 2 Minus | 3 =0 X$ = OR | x s$220= 0
<§E ] Application Size Fee (37 CFR 1.16(s))
] FiRsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() OR
TOTAL TOTAL
ADD’L OR ADD’L 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE 8) | Fe (5) RATE (3) FEE (3)
— AMENDMENT PAID FOR
pd Total (37 cFR x i - - = =
T IR Minus = X$ OR | x3
= Independent . f o — —
) 5370§R1.16(h)) Minus = X $ - OR | X% -
& | [ Appiication size Fee (37 CFR 1.16(s))
=
< | [ FiRrsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /NICOLE LOVE-HENSLEY/ ’
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WW\V.\ISP[O,gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

53080 7590 12/17/2010 | EXAMINER |
MCDERMOTT WILL & EMERY LLP PATEL, NITIN C
600 13TH STREET, NW | ART UNIT PAPER NUMBER |

WASHINGTON, DC 20005-3096 —

DATE MAILED: 12/17/2010

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

11/898,145 09/10/2007 Yukari Suginaka 056937-0396 1079
TITLE OF INVENTION: A MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS

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

nonprovisional NO $1510 $300 $0 $1810 03/17/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

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

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

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

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

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, 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 must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

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

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

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

ave its own certificate of mailing or transmission.

53080 7590 12/17/2010
Certificate of Mailing or Transmission
MCDERMOTT WILL & EMERY LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
600 13TH STREET’ NW addressed to the Mail Stog) ISSUE FEE address above, or being facsimile
WASHINGTON, DC 20005-3096 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/898,145 09/10/2007 Yukari Suginaka 056937-0396 1079
TITLE OF INVENTION: A MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 03/17/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL, NITIN C 2116 713-324000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[J “Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

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

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

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O.Box 1450

Alexandria, Virginia 22313-1450

Www.usplo,gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. I
11/898,145 09/10/2007 Yukari Suginaka 056937-0396 1079
53080 7590 12/17/2010 | EXAMINER |
MCDERMOTT WILL & EMERY LLP PATEL, NITIN C
600 13TH STREET, NW | ART UNIT PAPER NUMBER |

WASHINGTON, DC 20005-3096 —

DATE MAILED: 12/17/2010

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 658 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 658 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

. . 11/898,145 SUGINAKA ET AL.
Notice of Allowablllty Examiner Art Unit
NITIN C. PATEL 2116

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

1. X] This communication is responsive to amendment filed on 11/30/10. and interview summary. supplental amendment filed on
12/13/10.

2. X The allowed claim(s) is/are 1.4-9 and 11-34.

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

a)X Al b)[dSome* c¢)[JNone ofthe:
1. [X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ____
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

Paper No./Mail Date .
Identifying indicia such as the application humber (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 12/13/10 .

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

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

of Biological Material

9. [] Other )

/Nitin C. Patel/
Primary Examiner, Art Unit 2116
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20101214
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Examiner-Initiated Interview Summary

11/898,145

Application No.

Applicant(s)
SUGINAKA ET AL.

Examiner

NITIN C. PATEL

Art Unit

2116

All Participants:
(1) NITIN C. PATEL.

(2) Mr._ Takashi Saito.

Date of Interview: 13 December 2010

Type of Interview:
Telephonic
[J video Conference

] Personal (Copy given to: [] Applicant

Status of Application: allowed

Time: 10AM

Exhibit Shown or Demonstrated: []Yes [X]No

If Yes, provide a brief description: n/a.

Part I.
Rejection(s) discussed:

none

Claims discussed:
none

Prior art documents discussed:

none

Part Il.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

See Continuation Sheet

Part lll.

X It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance

of the interview in the Notice of Allowability.

[] It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part |l above.

/Nitin C. Patel/
Primary Examiner, Art Unit 2116

(Applicant/Applicant’s Representative Signature — if appropriate)

Applicant’s representative)

U.S. Patent and Trademark Office
PTOL-413B (04-03)

Examiner Initiated Interview Summary

Paper No. 20101214
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Continuation Sheet (PTOL-413B) Application No. 11/898,145

Continuation of Substance of Interview including description of the general nature of what was discussed: The
examiner has initiated an interview with the applicant's representative, Mr. Takashi, to point out missing foreign priority
application info in the specification to meet requirement of 35 USC 119. And agreed upon to file a supplemental
amendment to the specification. .
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.]]Sp[ngOV

BIB DATA SHEET
CONFIRMATION NO. 1079

SERIAL NUMBER FILINS‘AEI)'EE 371(c) CLASS GROUP ART UNIT ATTORNEg.DOCKET
11/898,145 09/10/2007 713 2116 056937-0396
RULE
APPLICANTS

Yukari Suginaka, Osaka, JAPAN;
Toshifumi Hamaguchi, Osaka, JAPAN;
Yoshitaka Kitao, Kyoto, JAPAN;
Shinya Muramatsu, Hyogo, JAPAN;

% CO NTI N U I N G DATA dekkkkdkkdhkhkhkkkhhhhhhhhhhhkd

*k FOREIGN APPLICATIONS kkkkkhkkkkkhhkhkhhkhkhkhkhhkkk
JAPAN 2006-246454 09/12/2006

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

10/01/2007
Foreign Prioriy oaimed W ves N STATEOR | SHEETS | TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met b Yes (INo | [ Metafter COUNTRY [DRAWINGS | CLAIMS CLAIMS
Akrowiotasd  Biamiere Sgeatrs o JAPAN 24 30 2
ADDRESS

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

TITLE
A microcontroller for controlling power shutdown process

|Q All Fees
|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper |
FILING FEE i i
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT || 1.17 Fees (Processing Ext. of time) I

1552 No. for following: ||:I 1.18 Fees (Issue)
|EI Other
|0 Credit

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

iRef Hits iSearch Query DBs Default Plurals {Time Stamp
W Operator
iL8 1351 {713/324.ccls. USPAT OR OFF 2010/12/14
13:49
a9 54685 {"713"/$.ccls. US-PGPUB; OR OFF 2010/12/14
: USPAT; 13:49
USOCR; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
iL10 60 I8 and ((microcontroller {US-PGPUB; OR OFF 2010/12/14
1 or cpu or micro USPAT; 13:50
$controller)same USOCR; FPRS;
(power near3 (recycle {EPO; JPO;
or restart or shut$down {DERWENT;
or (shut$4 adj (down IBM TDB
; or off)))))
ALt 372 19 and ((microcontroller {US-PGPUB; OR OFF 2010/12/14
: or cpu or micro USPAT; 13:50
$controller)same USOCR; FPRS;
(power near3 (recycle {EPO; JPO;
or restart or shut$down {DERWENT;
or (shut$4 adj (down IBM_TDB
; or off)))))
iL12 9 I8 and ((microcontroller {US-PGPUB; OR OFF 2010/12/14
: Or Cpu Or Micro USPAT; 13:51
$controller)same USOCR; FPRS;
(power near3 (recycle {EPO; JPO;
or restart or shut$down {DERWENT;
or (shut$4 adj (down IBM_TDB
or off)))))same ((export
$4 or sav$4 or stor$4
or writ$4 or evacuat$4)
with ((processor or cpu
or controller)near3
(information or mode
or state)))

file:///Cl/Documents%20and%20Settings/npatel3/My%20D...145/EAST SearchHistory.11898145_AccessibleVersion.htm (1 of 5)12/14/2010 1:58:06 PM
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iL13 53 19 and ((microcontroller {US-PGPUB; OR OFF 2010/12/14
: or cpu or micro USPAT; 13:51

$controller)same USOCR; FPRS;

(power near3 (recycle {EPO; JPO;

or restart or shut$down {DERWENT;

or (shut$4 adj (down IBM_TDB

or off)))))same ((export

$4 or savh4 or stor$4

or writ$4 or evacuat$4)

with ((processor or cpu

or controller)near3

(information or mode
% or state)))
iL14 53 11 and US-PGPUB; OR OFF 2010/12/14
: ((microcontroller or cpu USPAT; 13:52

or micro$controller) USOCR; FPRS;

same (power near3 EPO; JPO;

(recycle or restart or DERWENT;

shut$down or (shut$4 IBM TDB

adj (down or off)))))

same ((export$4 or sav

$4 or stor$4 or writ$4

or evacuat$4)with

((processor or cpu or

controller)near3

(information or mode
: or state)))
iL15 26 10 and ((export$4 or  {US-PGPUB; OR OFF 2010/12/14
: sav$4 or stor$4 or writ  {USPAT; 13:54

$4 or evacuat$4)with USOCR; FPRS;

((processor or cpu or EPO; JPG;

controller)near3 DERWENT;

(information or mode IBM_TDB
g or state)))
iL16 171 11 and ((export$4 or  {US-PGPUB; OR OFF 2010/12/14
“ sav$4 or stor$4 or writ  {USPAT; 13:54

$4 or evacuat$4)with USOCR; FPRS;

((processor or ¢cpu or EPO; JPG;

controller)near3 DERWENT;

(information or mode IBM_TDB
5 or state)))
7 53 14 and ((export$4 or US-PGPUB; OR OFF 2010/12/14
‘ sav$4 or stor$4 or writ {USPAT; 13:55

$4 or evacuat$4)with USOCR; FPRS;

((processor or ¢cpu or EPO; JPO;

controller)near3 DERWENT;

(information or mode IBM_TDB

or state)))
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and ((export$4 or sav
$4 or stor$4 or writ$4
or evacuat$4)with
((processor or cpu or
controller)near3
(information or mode
or state)))and (activat
$4 or enabl$4 or start
$4)near6 (((power or
voltage or energy)
near3 (shutdown or
off))adj4
(microprogram or code
or software or
firmware)).clm.

iL18 115 and (activat$4 or  \US-PGPUB; OR OFF 2010/12/14
i enabl$4 or start$4) USPAT; 13:55
near6 (((power or USOCR; FPRS;
voltage or energy) EPO; JPO;
near3 (shutdown or DERWENT;
off))adj4 IBM_TDB
(microprogram or code
or software or
: firmware))
3119 16 and (activat$4 or US-PGPUB; OR OFF 2010/12/14
? enabl$4 or start$4) USPAT; 13:55
near6 (((power or USOCR; FPRS;
voltage or energy) EPO; JPO;
near3 (shutdown or DERWENT;
off))adj4 IBM_TDB
(microprogram or code
or software or
‘ firmware))
120 117 and (activat$4 or US-PGPUB; OR OFF 2010/12/14
: enabl$4 or start$4) USPAT; 13:55
near6 (((power or USOCR; FPRS;
voltage or energy) EPO; JPO;
near3 (shutdown or DERWENT;
off))adj4 IBM_TDB
(microprogram or code
or software or
5 firmware))
iL21 ((microcontroller or cpu {US-PGPUB; OR OFF 2010/12/14
: or micro$controller) USPAT; 13:56
same (power near3 USOCR; FPRS;
(recycle or restart or EPO; JPO;
shut$down or (shut$4 DERWENT;
adj (down or off))))) IBM_TDB
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EAST Search History

24

((microcontroller or cpu
or micro$controller)
same (power near3
(recycle or restart or
shut$down or (shut$4
adj (down or off)))))
and ((export$4 or sav
$4 or stor$4 or writ$4
or evacuat$4)with
((processor or cpu or
controller)near3
(information or mode
or state)))and (activat
$4 or enabl$4 or start
$4)near6 (((power or
voltage or energy)
near3 (shutdown or
off))adj4
(microprogram or code
or software or
firmware))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/14
13:57

EAST Search History (I nterference)

Search Query

Default
Operator

Plurals

Time Stamp

((microcontroller or cpu
or micro$controller)same
(power near3 (recycle or
restart or shut$down or
(shut$4 adj (down or
off)))))and ((export$4 or
sav$4 or stor$4 or writ$4
or evacuat$4)with
((processor or cpu or
controller)near3
(information or mode or
state)))and (activat$4 or
enabl$4 or start$4)near6
(((power or voltage or
energy)near3 (shutdown
or off))adj4
(microprogram or code or
software or firmware)).
clm.

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/14 13:56
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EAST Search History

123

((microcontroller or cpu
or micro$controller)same
(power near3 (recycle or
restart or shut$down or
(shut$4 adj (down or
off)))))and ((export$4 or
sav$4 or stor$4 or writ$4
or evacuat$4)with
((processor or cpu or
controller)near3
(information or mode or
state)))and (activat$4 or
enabl$4 or start$4)near6
(((power or voltage or
energy)near3 (shutdown
or off))adj4
(microprogram or code or
software or firmware))

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/14 13:57

12/14/2010 1:58:05 PM
C:\ Documents and Settings\ npatel3\ My Documents\ EAST\ Workspaces\ 11898145.wsp
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Application/Control No. Applicant(s)/Patent Under
.gs . Reexamination
Issue Classification | 595145
SUGINAKA ET AL.
* 1 1 898 1 1 5* Examiner Art Unit
NITIN C PATEL 2116
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
713 324 G|lo|s6|F 1/26 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
713 300 323
(| Claims renumbered in the same order as presented by applicant | CPA O TD. O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 8 17 16 33
2 23 18 31 34
3 9 19
17 4 24 20
2 5 10 21
18 6 25 22
3 7 11 23
19 8 26 24
4 9 12 25
10 27 26
5 11 13 27
20 12 28 28
6 13 14 29
21 14 29 30
7 15 15 31
22 16 30 32
NONE
Total Claims Allowed:
31
(Assistant Examiner) (Date)
/NITIN C PATEL/
Primary Examiner.Art Unit 2116 12/14/10 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No. 20101214
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 11898145 SUGINAKA ET AL.
* 1 1 89 8 1 4 Examiner Art Unit
NITIN C PATEL 2116
5*
SEARCHED
Class Subclass Date Examiner
713 324 8/19/10 ncp
SEARCH NOTES
Search Notes Date Examiner
Inventor name search in PALM 8/16/10 ncp
EAST search results attached 8/19/10,8/23/10, | ncp
8/26/10
NPL search -- ACM Digital library, |IEE explorer --results attached 8/23/10 ncp
Updated EAST search results attached 12/14/10 ncp
INTERFERENCE SEARCH
Class Subclass Date Examiner
713 324 8/19/10 ncp

U.S. Patent and Trademark Office
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Docket No.: 056937-0396 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Yukari SUGINAKA, et al. Confirmation Number: 1079
Application No.: 11/898,145 Group Art Unit: 2116

Filed: September 10, 2007 Examiner: LEE, THOMAS C

For:  MICROCONTROLLER FOR CONTI.{OLLING POWER SHUTDOWN PROCESS

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:
This Information Disclosure Statement is being filed more than three months after the
U.S. filing date and after the mailing date of a Final Rejection or Notice of Allowance, but before

payment of the Issue Fee.

REQUEST TO CONSIDER REFERENCES AFTER CLOSE OF PROSECUTION AND

BEFORE PAYMENT OF ISSUE FEE

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

under 1.17(p) of $180.00 to Deposit Account 500417.
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11/898,145

CERTIFICATION PARAGRAPH

The undersigned certifies that each item of information contained in this Information
Disclosure Statement was first cited in a communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of this Information
Disclosure Statement as described in 37 CFR 1.97(e)(1).

Each Japanese reference was cited in a corresponding Japanese application Office Action
and its relevance discussed therein. A copy of the Japanese Office Action is attached for the
Examiner's information. Please note that the reference JP 2004-30100 has been previously cited
in an Information Disclosure Statement filed March 22, 2010 in the present application.

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.

Respecﬁtf/uﬂ” submitted,

T LL & EMERY LLP

L

;";’5’5/ P
/jiéhaeéli}/ﬁog rty
Registr.

/

ion Ng. 36,139

IV

;’ H
600 13" Street, N.W. Please recogﬁize our Customer No. 53080
Washington, DC 20005-3096 as our con{;éspondence address.
Phone: 202.756.8000 MEF:-MWE

S\ /
N\ 7
S

Facsimile: 202.756.8087
Date: February 22,2011
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SHEET 1 OF 1

ATTY. DOCKET NO. SERIAL NO.
INFORMATION DISCLOSURE 056937-0396 11/898,145
APPLICANT
Yukari SUGINAKA, et al.
(Substitute for form 1449/PTQO) FILING DATE GROUP
September 10, 2116
2007
U.S. PATENT DOCUMENTS
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where
INITIALS NO. Number-Kind Codez ¢ knowny MM-DD-YYYY Document Relevant Passages or Relevant
Figures Appear
us
us
us
us
us
us
us
us
us
FOREIGN PATENT DOCUMENTS
EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation
INITIALS CITE Country Codes -Number «-Kind MM-DD-YYYY | Applicant of Cited Document Where Relevant
NO. Codes (if known) Figures Appear Yes No
JP 58-169218 10-05-1983 FUJITSU LTD JAPAN (w/
English
abstract)
JP 61-182123 08-14-1986 NEC CORP JAPAN (w/
English
abstract)
JP 06-124150 05-06-1994 DIA SEMIKON SYST KK JAPAN (w/
English
abstract)
JP 11-259376 09-24-1999 SHARP CORP JAPAN (w/
English
abstract)
OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), titie of the item (book, magazine, journal,
INITIALS CITE | serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
NO.

Japanese Office Action issued in Japanese Patent Application No. JP 2006-246454 dated February 1, 2011

EXAMINER

DATE CONSIDERED

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

Include copy of this form with next communication to applicant.

1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
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Searching PAJ 11 R—

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 58-169218
(43)Date of publication of application : 05.10.1983

(51)Int.Cl. GO6F 1/00
(21)Application number : 57-052798 (71)Applicant : FUJITSU LTD
(22)Date of filing : 31.03.1982 (72)Inventor : SAITO KIYOSHI

(54) RECOVERY SYSTEM OF BREAK OF POWER SUPPLY
(57)Abstract:

PURPOSE: To perform correct restarting operation by
allowing a next address of a processing program to be

read on power supply recovery even if chattering occurs.

CONSTITUTION: When a power source 1 is turned off, a
power-supply on—off detection part 4 detects a fall of a
voltage and outputs an off signal to a microprocessor 5.
When the power source is turned on, the detection part
4 detects that and sends an on signal to the
microprocessor 5. This microprocessor 5 loads a next
address in a stack area of an RAMS8. When the area is a
power— supply break program area, a program counter
stacked before it is loaded; when its value shows a
normal processing program area, the state before the
power source is turned off is maintained in processing.
When no chattering is caused in the power—off operation,
the program counter value indicating a stack point is
read on power—on operation to continue the program.
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(54) SEMICONDUCTOR LOGICAL CIRCUIT CONTAINING STAND-BY FUNCTION

(57)Abstract:
PURPOSE: To reduce the area of a logical arithmetic &
part by transferring only the desired information for the -
arithmetic part to a static RAM of a memory partin a
stand-by mode and returning said information when the
stand-by mode is over.

CONSTITUTION: A means to save the desired
information when a stand-by request is produced and a
means to return said information when a stand-by mode
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is over are written into a ROM3 in the form of the order } " v4

control information as well as a microprogram 31. While a <'5e NE

static RAM2 of a memory part includes a static area 21 é;z ¥ | LT
where said desired information is stored. When a stand- @l | ®

by request is delivered, a control part 4 of a logical — I o .
arithmetic part 1 is driven by the program 31 to save the =l 1w »
information on a flag 5, a register 6, an ALU, etc. to the 4 2 »
area 21 via a data bus. These information are returned 1 ng
when the stand-by mode is over. l ,S,
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(54) DRIVING CONTROLLER FOR MICROPROCESSOR

(57)Abstract;
PURPOSE: To reduce an unnecessary power f}
consumption without apparently decreasing the R
processing capacity and processing speed of a Jm uws
microprocessor at all, and to apply a power saving 2

control to a microprocessor in which a clock frequency Y
can not be switched like a step during an operation. HERE A bbbt b
CONSTITUTION: A state discriminating circuit 7 -
discriminates whether a microprocessor 2 is in an idle
state or a non-idle state by monitoring the program
executing state of the microprocessor 2. In a clock
generating part 3, each time the discriminated signal is —
inverted, the clock frequency is gradually changed at a
small change rate less than a normal value between a !
prescribed high frequency and a prescribed low T Viex
frequency, and the microprocessor can be moved
between a high speed mode and a low speed mode 7 Fux
without generating any malfunction. o
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(54) BACKUP DEVICE

(57)Abstract:
PROBLEM TO BE SOLVED: To provide a backup device -~ " '
capable of reducing power consumption during the 2 Lt}'u
reservation standby of utilizing equipment.

SOLUTION: A voltage detecting circuit 4 detects a
supplied voltage and when the detected voltage is lower
than a certain fixed value, stored information in a main
microcomputer 8 is transferred to a sub microcomputer
7 of a low power consumption. The sub microcomputer 7
holds this information under the backup of a battery 9 to
control charging/discharging through the detecting signal
of the voltage detecting circuit 4. When the detected
voltage gets higher than a certain fixed value, the stored
information in the sub microcomputer 7 is transferred to
the main microcomputer 6. Based on held reservation
information, the sub microcomputer 7 operates a
semiconductor switch, supplies power to a device and
enables reservation operation at the main
microcomputer 6.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

ADVANCED MICRO DEVICES, INC.,
Petitioner,

V.

COLLABO INNOVATIONS, INC.,
Patent Owner.

IPR2019-01523
Patent 7,930,575 B2

Before DAVID C. McKONE, GREGG I. ANDERSON, and
GARTH D. BAER, Administrative Patent Judges.

BAER, Administrative Patent Judge.

DECISION
Denying Institution of Infer Partes Review
35US.C §314
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I. INTRODUCTION

Advanced Micro Devices, Inc. (“Petitioner”) filed a Petition to
institute an inter partes review of claims 1-7, 11, 12, 15-22, 26, 27, 30, and
31 of U.S. Patent No. 7,930,575 B2 (Ex. 1001, the “’575 patent”) pursuant
to 35 U.S.C. § 311 et seq. Paper 2 (“Pet.”). Collabo Innovations, Inc.
(“Patent Owner”) filed a Preliminary Response to the Petition. Paper 9
(‘“Prelim. Resp.”). Petitioner then filed a Reply to Patent Owner’s
Preliminary Response, addressing whether Exhibit 1006, one of the asserted
prior-art references, is a printed publication. Paper 14, 1. Petitioner also
filed a Motion to Expunge and Replace Exhibit 1016, which is an affidavit
relating to Exhibit 1006°s status as a printed publication. Paper 15, 1.
Patent Owner filed a Sur-Reply (Paper 16) and an Opposition to Petitioner’s
Motion to Expunge and Replace Exhibit 1016 (Paper 17).

We have authority under 35 U.S.C. § 314, which provides that an
inter partes review may not be instituted unless the information presented in
the Petition and the Preliminary Response shows that “there is a reasonable
likelihood that the petitioner would prevail with respect to at least 1 of the
claims challenged in the petition.” 35 U.S.C. § 314(a) (2018); see also 37
C.F.R §42.4(a) (2019) (“The Board institutes the trial on behalf of the
Director.”). For the reasons that follow, we do not institute an inter partes
review as to the challenged claims of the 575 patent on the grounds of
unpatentability presented. Because we do not institute an inter partes
review, we dismiss Petitioner’s Motion to Expunge and Replace Exhibit

1016 as moot.
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A. Related Matters
The parties indicate that the *575 patent has been asserted in Collabo
Innovations, Inc. v. Advanced Micro Devices, Inc., Case No. 1:18-cv-00552-
LY (W.D. TX.). Pet. 3; Paper 5, 2. The ’575 patent is also the subject of co-
pending IPR2019-01524.!

B. The ’575 Patent

The 575 patent is titled “Microcontroller for Controlling Power
Shutdown Process.” Ex. 1001, code (54). The invention’s object is “to
provide a microcontroller capable of easily and rapidly evacuating and
restoring information necessary in proceeding with a program when
realizing a standby state in which internal operation voltage supply is
shutdown, a state in which an internal operation voltage is lowered, or the
like.” Id. at 2:26-31.

Figure 1 of the ’575 patent is reproduced below.
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I Patent Owner requests that we exercise our discretion to deny institution
under 35 U.S.C. 314(a) because Petitioner challenged many of the same
claims based on different prior art in [IPR2019-01524. Prelim. Resp. 9-12.
Because we determine that the merits of the Petition in this case do not
support institution, we do not reach Patent Owner’s arguments that we
should exercise our discretion under § 314(a) to deny institution in this case.

3
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Figure 1 “is a block diagram showing a configuration of a microcontroller
according to a first embodiment of the present invention.” Id. at 7:22-24.
According to the ’575 patent,

The microcontroller A includes a CPU 1, a power supply
control unit 2, a clock generator 3, an information holding unit
(built-in RAM) 4, a power supply unit 5, an internal bus 6, and
peripheral circuits (not shown) such as a timer circuit and serial
interface. Power is externally supplied to the microcontroller
A. The power supply unit S is arranged between the power
supply B and the CPU 1, and has a function of performing a
control so that the voltage to be supplied to the CPU 1 is
constant and a function of controlling supply/shutdown of
power to the CPU 1 in response to a power supply/power
shutdown control signal S4 from the power supply control

unit 2. The power supply control unit S is configured by a
general voltage regulator. The clock generator 3 supplies or
stops an operation clock in response to a clock supply/clock
stop control signal S3 from the power supply unit 2.

Id. at 8:39-54.
C. Challenged Claims

Petitioner challenges claims 1-7, 11, 12, 15-22, 26, 27, 30, and 31 of
the ’575 patent. Pet. 1. Of the challenged claims, claims 1 and 17 are

independent. Claim 1 is illustrative and recites:

1. A microcontroller comprising:
a CPU;

a power supply unit arranged between the CPU and a power
supply device for supplying power to the CPU;

a power supply control unit for controlling the CPU and the
power supply unit;

an information holding unit for holding information
evacuated from the CPU, the information being necessary
in proceeding with a program; and

4
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a clock generator; wherein:

the power supply control unit outputs a shutdown request
signal to the CPU in response to an occurrence of a power
shutdown factor,

the CPU, upon receiving the shutdown request signal,
executes a power shutdown microprogram, evacuates the
information necessary in proceeding with the program to
the information holding unit, and outputs an evacuation
completed signal to the power supply control unit after
evacuation is completed,

the power supply control unit, upon receiving the
evacuation completed signal, outputs a power shutdown
control signal to the power supply unit,

the power supply unit shuts down power supply to the CPU
upon receiving the power shutdown control signal from the
power supply control unit,

the power supply control unit, upon receiving the
evacuation completed signal, outputs a clock stop control
signal to the clock generator,

the power supply control unit outputs a power supply
control signal to the power supply unit in response to an
occurrence of a power supply restoration factor,

the power supply unit, upon receiving the power supply
control signal, starts to supply power to the CPU,

the power supply control unit outputs a restoration request
signal to the CPU and outputs a clock supply control signal
to the clock generator when a supplied power supply
voltage is stabilized,

the clock generator, upon receiving the clock supply control
signal, restarts to supply an operation clock, and

the CPU, upon receiving the restoration request signal,
executes a power supply restoration microprogram, restores
the information necessary in proceeding with the program
and evacuated in the information holding unit in time of
power shutdown, and then branches a process to an address

5
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indicated by a program counter to continue program
execution from a shutdown state.

Ex. 1001, 18:45-19:24.

D. Asserted Grounds of Unpatentability

Petitioner asserts the following grounds of unpatentability. Pet. 5.

Challenged 35U.S.C. § References/Basis
Claim(s)
1-3,5-7,11, 15, 16 | 1032 Jahagirdar3, ACPI*
4,17-22,26,30,31 [ 103 Jahagirdar, ACPI, Saito’
12 103 Jahagirdar, ACPI, Chung®
27 103 Jahagirdar, ACPI, Saito, Chung
II. ANALYSIS

A. Claim Construction
“In an inter partes review proceeding, a claim of a patent . . . shall be
construed using the same claim construction standard that would be used to

construe the claim in a civil action under 35 U.S.C. § 282(b), including

2 The Leahy-Smith America Invents Act (“ATA”) amended 35 U.S.C. § 103.
See Pub. L. No. 112-29, 125 Stat. 284, 285-88 (2011). As the application
that issued as the *575 patent was filed before the effective date of the
relevant amendments, the pre-AIA version of § 102 applies.

3U.S. Pub. No. 2007/0157036, filed Dec. 30, 2005, Published July 5, 2007
(Ex. 1005, “Jahagirdar™).

* Compaq Computer Corp., Intel Corp., Microsoft Corp., Phoenix Techs.
Ltd., Toshiba Corp., Advanced Configuration and Power Interface
Specification, Revision 2.0 (1999) (Ex. 1006, “ACPI”).

5 Japanese Pat. Appl. No. S58-169218, published October 5, 1983 (certified
English translation) (Ex. 1010, “Saito”).

6 U.S. Patent No. 5,390,350, Feb. 14, 1995 (Ex. 1007, “Chung”).

6
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construing the claim in accordance with the ordinary and customary
meaning of such claim as understood by one of ordinary skill in the art and
the prosecution history pertaining to the patent.” 37 C.F.R. § 42.100(b). In
applying a district court-type claim construction, we are guided by the
principle that the words of a claim “are generally given their ordinary and
customary meaning,” as understood by a person of ordinary skill in the art at
the time of the invention. Phillips v. AWH Corp., 415 F.3d 1303, 1312-13
(Fed. Cir. 2005) (en banc) (citation omitted).

Microcontroller

The preambles of claims 1 and 17 recite a “microcontroller.” The
parties agree that the preambles are limiting, but disagree over the
construction. See Pet. 27 n.10; Prelim. Resp. 18. Petitioner asserts we
should construe “microcontroller” as “a chip designed for control
applications rather than data-processing that has a complete CPU,
semiconductor memory sufficient for control applications, and input/output
capability.” Pet. 14. Patent Owner notes that its proffered construction for
“microcontroller” in the related district court case is “an integrated circuit.”
Prelim. Resp. 18. However, Patent Owner explains, for purposes of this
Decision, we need not choose between the parties’ constructions because
“[rlegardless of which construction is used in this proceeding, both
constructions require the microcontroller to be on a single integrated chip.”
Id. (citing Ex. 2001 (Authoritative Dictionary of IEEE Standard Terms
listing “integrated circuit” as a synonym for “chip”)).

We agree with Patent Owner that, as both parties’ constructions
reflect, a microcontroller must be a single, integrated chip. Id.; see Pet. 14

(asserting that a “microcontroller” is “a chip designed for control
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applications . . . ”) (emphasis added). Our construction is consistent with the
term’s ordinary meaning. See, e.g., https://www.merriam-
webster.com/dictionary/microcontroller (defining “microcontroller” as an
“integrated circuit that contains a microprocessor along with memory and
associated circuits . . .”) (emphasis added). We decline to construe
“microprocessor” beyond requiring a single, integrated chip because that
construction is enough to determine whether to institute an inter partes
review. See, e.g., Wellman, Inc. v. Eastman Chem. Co., 642 F.3d 1355,

1361 (Fed. Cir. 2011) (“[C]laim terms need only be construed ‘to the extent

9299

necessary to resolve the controversy.’”) (quoting Vivid Techs., Inc. v. Am.
Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)). We likewise
decline to construe the parties’ additional asserted claim terms, see Prelim.
Resp. 5-8; Pet. 13-24, because no additional claim construction is necessary

to determine whether to institute an inter partes review.

B. Petitioner Fails to Show Obviousness for Any Challenged Claim

Our decision not to institute is based on our conclusion that Jahagirdar
does not disclose a “microcontroller” as recited in the preamble of
independent claims 1 and 17. Because Petitioner does not show Jahagirdar
teaches this required element, or argue that such a feature is shown in any
other reference, Petitioner has not established a reasonable likelihood of
prevailing as to any challenged claim.

1. Jahagirdar

Jahagirdar is titled “Method and Apparatus for a Zero Voltage
Processor Sleep State.” Ex. 1005, code (54). According to Jahagirdar,
during a transition to the disclosed zero voltage power management state,

the “operational voltage applied to the processor by the voltage regulator

8
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may be reduced to approximately zero and the state variables associated with
the processor may be saved to the dedicated cache memory.” Id. at

code (57). Upon waking and restoring power to Jahagirdar’s CPU, the
system can continue where the CPU left off. /d. at § 54.

Jahagirdar’s Figures 2A and 2B are reproduced below.
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Jahagirdar states as follows:

FIG 2 is a block diagram of an exemplary system 200 that may
implement the zero voltage power management state transition
approach of one or more embodiments. It should be noted that
FIG 2 is divided into 2A and 2B. The system 200 may be a
notebook or laptop computer system, or may be any different
type of mobile electronic system . . . .

Ex. 1005 9 24.

2. ACPI

Petitioner relies on ACPI for teaching implementation details related
to transitioning processors into sleeping states that consume less power. See
Pet. 26-27 (citing Ex. 1006 § 37, 225, 228, 229).

3. The Asserted Prior Art Does Not Teach or Suggest the Claimed
Microcontroller

The preamble for claims 1 and 17 recites “[a] microcontroller
comprising . . ..” The parties agree that the preamble is limiting. Pet. 27
n.10; Prelim. Resp. 17. Petitioner relies solely on Jahagirdar for the claimed
microcontroller. See Pet. 27-28. According to Petitioner, “Jahagirdar’s
system 200” is a microcontroller. See id. at 27. Petitioner further asserts
that Jahagirdar discloses “a processor 205 (i.e., CPU), a memory 220 which
may comprise one or more of random access memory (RAM), flash memory
and/or another type of memory (i.e., semiconductor memory), and an
input/output (I/O) control hub 225 (i.e., input/output capability).” Id. at 27—
28. According to Petitioner, because Jahagirdar teaches that “various
embodiments may be applied to different types of power management
configurations and/or for different types of integrated circuits,” id. at 28
(quoting Ex. 1005 9§ 102), these components “can be located on the same
chip.” Id. |

10
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We agree with Patent Owner that Petitioner has not shown sufficiently
that Jahagirdar’s system resides on a single chip, as Petitioner’s claim
construction requires. See Prelim Resp. 17-26. Specifically, as Patent
Owner explains, Jahagirdar’s “system 200” is not a single-chip
microcontroller, but rather a “system” with multiple separate components.
Ex. 1005 9§ 25; see id. § 24 (“The system 200 may be a notebook or laptop
computer system, or may be any different type of mobile electronic system
such as a mobile device, personal digital assistant, wireless
telephone/handset or may even be a non-mobile system such as a desktop or
enterprise computing system.”); id. § 40 (“[I]t should be appreciated that
system 200 may include a display device, such as a cathode ray tube (CRT)
or liquid crystal display (LCD), for displaying information to a user.
Further, system 200 may include an alphanumeric input device (e.g., a
keyboard), including alphanumeric and other keys, for communicating
information and command selections to processor 205.”).

In addition, the record evidence does not show sufficiently that
Jahagirdar teaches its components “can be located on the same chip,” as
Petitioner asserts. Pet. 28. Jahagirdar’s teaching that “various embodiments
may be applied to different types of power management configurations
and/or for different types of integrated circuits,” Ex. 1005 § 102 (emphasis
added), does not establish that Jahagirdar’s system might be a single-chip
system. Testimony from Petitioner’s expert, Dr. Albonesi, merely repeats
Petitioner’s conclusory argument. See Ex. 1003 § 147. For the reasons
noted above, Dr. Albonesi’s conclusory statement does not persuade us
Petitioner has met its burden to show Jahagirdar teaches or suggests a single-

chip system. See 37 C.F.R. § 42.65(a) (“Expert testimony that does not

11
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disclose the underlying facts or data on which the opinion is based is entitled
to little or no weight.”).

Last, Petitioner argues that “Jahagirdar teaches that the processor
could be an embedded processor, which is synonymous with a
microcontroller.” Pet. 28 (citing Ex. 1005 § 27). Jahagirdar’s disclosure
related to its processor 205 is not relevant, however, because Petitioner
relies on Jahagirdar’s system 200—not its processor 205—as the claimed
“microcontroller.” See Pet. 29-39. Petitioner does not argue, for example,
that Jahagirdar’s processor 205 contains a power supply unit, a power supply
control unit, and a clock generator, which it would have to for it to be the
microprocessor recited in claim 1. See id.

Based on the current record, we are not persuaded that Petitioner has
shown Jahagirdar teaches or suggests the “microprocessor” recited in
claims 1 and 17. Absent such a disclosure, Petitioner has not explained why
it would have been obvious to one skilled in the art to implement the
asserted prior-art teachings as a single-chip system. Petitioner also does not
contend that any other reference teaches the single chip requirement of its

microcontroller construction.

C. Conclusion
For the foregoing reasons, we conclude that Petitioner has not
demonstrated a reasonable likelihood of prevailing with respect to any of the
claims challenged in the Petition. Given our decision not to institute an inter
partes review based on Jahagirdar’s deficiency, Petitioner’s Motion to
Expunge and Replace Exhibit 1016, which is an affidavit relating to

Exhibit 1006’s status as a printed publication, is moot.

12

Qualcomm Ex. 1002 - 406/414



IPR2019-01523
Patent 7,930,575 B2

III. ORDER
In consideration of the foregoing, it is hereby:
ORDERED that, pursuant to 35 U.S.C. § 314(a), no inter partes
review as to any claim of US Patent No. 7,930,575 B2 is instituted; and
ORDERED that Petitioner’s Motion to Expunge and Replace
Exhibit 1016 (Paper 15) is dismissed as moot.

13
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AQ 120 (Rev, 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S,C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas, Austin Division on the following
[ Trademarks or [/ Patents. { [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S, DISTRICT COURT
1:18-cv-552-LY 7/2/2018 Woestern District of Texas, Austin Division
PLAINTIFF DEFENDANT
Collabo Innovations, Inc. Advanced Micro Devices, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 see-attached
]
2205915 .
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY )
O Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK !
l L)
2
3
4
5
In the above—entitled case, the following decision has been rendered o.r ju&igement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK . f DATE .
. ; JUL - 3 2018
Jeannette J. Clack ; ol :

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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PTOAIASE (11-23)

Approved for use through 058/31/2024, OMB 0651-0031

U.8. Patent and Trademark Qffice; U.S. DEPARTMENT GF COMMERCE

Under the Paperwork Beduction Act of 1985, no persons are requirad to raspond to @ collectinn of intormation untess it displays a vaiid QMB control number,

STATEMENT UNDER 37 CFR 3.73(¢)
First Named inventor/Patent Owner:COLLABO INNOVATIONS, INC.

Application No./Patert No.; _ 230575 Filed/issue Date: Aprit 19, 2011

Ties: A MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS
COLLABO INNOVATIONS, INC. _a Corporation

{Name of Assignes) {Type of Assignee, ¢.¢., cormoaration, padnership, university, government agency, efc.}

1. m The assignee of the entire right, title, and inter

2. [7] An assignee of less than the entire right, title, and interest {check applicable box):

i ] The exient (by percentage) of its ownership interest is %. Additional Stalement(s} by the owners

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

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

% {] 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 ogether own the entire right, title, and interest are:

right, litle, and interest.

4. U The reciplent, via a court procesding or the fike (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete fransfer of ownarship inlerest was made). The cetlified document{s) showing the transfer is altached.

The interest identified in option 1, 2 or 3 above {not oplion 4} is evidenced by either {(choose gne of options A or 8B below}):

A. {7} An assignrent from the inventor(s) of the patent application/patent identified above. The assignrent was recorded in
the United States Palent and Trademark Office at Reel , Frame , ar for which a copy
thereof is attached™.

B. E} A chain of {itie from the inventor{s), of the palent application/patent identilied above, 1o the current assignee as follows:

1. From: SUGINAKA, YUKARI et al. To: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

The document was recorded in the United States Patent and Trademark Office at
Reel 0205‘53 ___________ , Frama 07?8 of for which a copy theradf is attached*.
9 From: MATSUSHITA ELEGTRIC INDUSTRIAL GO LTD. v, PANASONIC CORPORATION

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

Reel 021897 , Frame 0606 , ot for which a copy thereof is alfached*.

[Page 1 of 2]
A Federst agency may not conduct or sponscr, and a persan is not required to raspond to, nor shall a person be subject to a penalty for failkure to comply with
an information collection subject to the reguiraments of the Paperwork Reduction Act of 1995, untess the Information coltection has a curvently valid OMB
Contrel Number, The CMB Control Numbar for this information callection is 0831-0031. Public burden for this form is estimated to average 12 minutes per
respense, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the information coliaction, Send comments regarding this burden estimate or any other aspect of this infermation collection, including suggestions
for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
informationCollection@uspto.gov. B0 NOT SEND FEES OR COMPLETED FORMS 70O THIS ARDRESS. SEND TO: Commissionar for Patents, P.O. Box 1450,
Alexandrir, VA 22313-1450,

If you sieed assistance in completing the form, call 1-800-FT0-9199 and select optivn 2.
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FTOAIAGE (11-23)

Approved for use through 05/31/2024, OMI2 0651-0031

U.5, Patent and Trademeark Otfice; UG, DEPARTMENT OF COMMERCE

Under the Papsrwork Reduction Act of 1895, no persons are required to respond 1 & coilection of information uniess it displays a valid OMB conlrol number,

STATEMENT UNDER 37 CFR 3.73c)

4 From: PANASONIC CORPORATION To: COLLABO INNOVATIONS, INC.

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

Reet 033021 , Frame 0806

, o for which a copy thersof is atlached®.

4, Frorm Tor

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

Reaol CFrame , or for which a copy thereof is attached®.
§. From To:

The document was recorded in the Unlted States Patent and Trademark Cffice at

Reel . Frame , of for which a copy thereof is attached*.
&, From: To:

The document was recorded in the United States Patent and Trademark Office at
Resl , Frame , of for whiich a copy therad! is atiached®.

[ Adgitional docurnents in the chain of tile are listad on a supplemental sheet(s).

[v1  *Asrequired by 37 CFR 3.73{c)(1){)), the documentary evidence of the chain of title from the original owner ta 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 ariginal assignrent document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, 1o record the assignment in the racords of the USPTO. See MPEP 302.08]

Tne undersigned fwhqse title is supplind below) is authorized i¢ act on behalf of the assignee.

SEP 17 2024

Signature : Bate
Mike McCartney VP, Program Development
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexandra, Y apto.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
11/898,145 09/16/2024 04:52:55 PM Z ET 056937-0396

Title of Invention
A MICROCONTROLLER FOR CONTROLLING POWER SHUTDOWN PROCESS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 7930575
under 35 USC 111(a)

CONFIRMATION # 1079 FILEDBY  Angel Wolf
PATENT CENTER # 67178168 FILING DATE  09/10/2007
CUSTOMER # 53080 FIRST NAMED  Yukari Suginaka
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Robert Leonard
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
. Assignee showing of
7930575 3.73_Signed.pdf 2 ownership per 37 GFR 3.73 1454 KB
7930575 PTO AIA-
123_Signed.pdf 1 Change of Address 822 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
D29DDAD9C876AE6603C51B1840BOFOES8063EASD110C81B33
7930575 3.73_Signed.pdf C730FDAF9EF527AC61EA611DE9348DDA929880D5071256742
5716FECB96912F010DB412075CCO0BA5S
7930575 PTO AIA- 770EEC324785B25CDDEDEC75CF40DCBA7D368FCOEE91D81
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B6CBA401A5279EEC40A3B1E4F5E224CC6BD5F40A4FCAQ0744

123_Signed.pdf 54E4BE10111711332EF2EB8F8B0B376F 1

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PTOIAMAM 23 (08-12)

Appraved for sse through 08/20/2025. GMB 0551-0035
i FCOMMERCE

sher.

CHANGE OF e,
CORRESPONDENGE ADDRESS | e Do 2011-04-18
Patent Application Number 11/898. 145

Filing Date
Address fo:

Mail Stop Post Issue First Named inventor
Commissioner for Patents SUGINAKA, YUKARI
P.0O. Box 1450

\Aiexaﬁdria, VA 22313-1450 Attorney Docket /
Number

2007-09-10

Please change the Correspondence Address for the above-identified patent to

ﬁ The address associated with Customer Number:

ORrR
Firm or -
) SOLLARO INNOVATIONS, INC.
ndividual Name  COHABO INNOVATIONS, IN

1881 Robertson Rd., Suite 100

Address

- — State Ontario o K2H 587
Country Canada

Telephone #13-688-4892 Emait PAENInhox@witan.com

This form cannot be used to change the dala associated with a Custornar Number, To change the dala associated with an
existing Custorner Number use "Reqguest for Customer Number Data Change" (FTO/SR/124).

This fornt will not affect any “fee address” provided for the above-identified patent. To change a "fee address” use the "Fes
Address Indication Form™ (PTO/SB/47).

| am the:
Patentee.

If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c}

OIS,

{Form PTO/AIA/GE or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

i { Attorney or agent of record. Registration Number

Patent practitioner acling in a representative capacity whose correspondence address is the correspondence
addrass of regord. Notice has been given to the patentee or owner. Regisiration Number

N 3 o

&

Signature & §
Typad or . NS
P‘ri?]tei'f Name Mike MoCartney, VP Frograrm Developraent

. ' - £513-688-4842
pate SEP 12 pi1Fi) Telephone 0130854832
NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(3) for signature requirements and certifications.
Submit muttiple forras i more than one signature Is required, see below*,
[} “Yotalof forms are submitied.

A Federal agency may niot conduct or sponsor, and a person is not required to respond to, nor shall a persen be subisct {o a penalty for faifure to comply with an
informaticn coliection subject to the reguirements of the Papsrwork Reduction Act of 1885, unless the information coliection has a currently valid OMB Gantrof
Number, The QMB Contrel Number for this information cofiection s 0651-00”*, Public burden for this form is estimated to average ™ hour per response, including
the time for reviewing instuctions, searching existing data sources, gathering and maintaining the data neaded, and completing and reviawing the information
collection. Send comments regarding this burden estimate or any athar aspect of this information collection, incliding suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alszandria, VA 2231341450 or smail InformatisnCollection@uspto gov.
0 NOT BEND FEES QR COMPLETED FORMS TC THIS ADDRESS. it tiling this completed form by mall, seng to: Commissioner for Patents, P.O, Box
1480, Alexandria, VA 22313-1480,

if you need assistance in cormpleting the form, cafi 1-800-PTG-9199 and sefect option 2.
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