UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 19,207,701 B2 Page 1 of 1
APPLICATION NO. : 14/480768

DATED : December 8, 2015

INVENTORC(S) : Koichiro Hayashi and Hitoshi Tanaka

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

In the Claims

Column 10, Claim 1, Line 30:
“comprising of) booster stages” should read “comprising a plurality of booster stages”.

Signed and Sealed this
Twenty-first Day of December, 2021

O

Drew Hirshfeld
Performing the Functions and Duties of the
Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO gV
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI T4735/255
CONFIRMATION NO. 9953
36491 POA ACCEPTANCE LETTER
Kunzler Bean & Adamson

50w Broadwey L
Suite 1000

Salt Lake City, UT 84101

Date Mailed: 12/01/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/24/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sleutchit/
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI T4735/255
CONFIRMATION NO. 9953
130036 POWER OF ATTORNEY NOTICE
Longitude Licensing [54361] [74735] Stoel Rives
201 South Main Street, Suite 1100, One Utah Center IR VAT AE QO W RO R
Salt Lake City, UT 84111 000000130081857

Date Mailed: 12/01/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/24/2021.
* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sleutchit/
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/480,768

Filing Date 2014-09-09

First Named Inventor Koichiro HAYASHI

Title SUPPLY VOLTAGE GENERATING CIRCUIT

Art Unit 2842

Examiner Name ALMO, KHAREEM E

Attorney Docket Number |08P10073US2

SIGNATURE of Applicant or Patent Practitioner

Signature /Michael L. Bartholomew/ Date (Optional
Name Michael L. Bartholomew Eeﬂi‘ﬁ“o“ 60225
u

Title (if Applicant is a Attorney for Apphcant
juristic entity)

Applicant Name (if Applicant is a juristic entity) Long|tUde L|CenS|ng lelted

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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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Dot Codrr PAL

ST PN PTHANR2E {0713}
Documsnt Deseription: Power of Attomey Approved for use Hhrough 14302014, OB 08610061
U.S. Patent and Trademark Ciffos; LLS: DEPARTMENT OF COMMERCE

Under the Paperwoik Reduction A of 1993, no persons ate required 1o respond 10 8 m%lect:an of information unless it J.sniays & walia CVE control number

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all pravicus pewers of attomeyAgiven in thé Aapp}icatinn wentified in gither the sttached transmittal letter ar
the boxes below.

Application Mumber | Fiting Date

{Note: Tha boxes above may be felt blank if infarmation is providad on form PTOMAIARIAL

| hareby appoint the Paterd Praciitioner(s) associated with the following Customer Number as my/our allomey(s) or ageni{s}, and
o transact all business in the United Stales Patent and Trademark Office ccnnpcﬁed themwith for the appth,atmn refarenced in
the attached fransmittal atter {form PTORIABZAY oy identified abiove!

OR

[:' { hereby appoint Pracitionsr{s} named in the attached fist {form PTOAINEIC] as mylour atiomey(s) or ageny(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letier {form STOAIAERA) or identified above. (Note: Comglete farm PTO/AIRB2C S

Plaase recognize or shange the corraspondence address for the applisation identified in the ateched branamittal
fetter or the boxres above to:

The address associated with the above-mentioned Customer Nunber

D The address associated with Customer Numbern

SR
Firmor
individual Name
Address
City | State ; Zip i
Country
{ Telephone [ Emai i

i am the Applicant (if the Applicant is & jurislic entity, Hst the Applicant name in the bax):

Longitude Licensing Limited
E_j Inventor or Joint Inventor {title not required below]

D Lagal Representative of @ Deceased or Legally Incapacitated Inventor (title not required below}

Assignes or Persan to Whom the Inventor is Under an Oldigation to Assign {provide signer's title if applicant Is a juristic entity]

Q Person Who Otherwise Shows Sufficient Proprietary Interest {8.g.. a patition under 37 CFR 1.46(b¥2) was granted in the
spplication ofis soncurrently being filed with this dusurment) (provide signer's title if spplicant is & juristic entity)
) N  SIGNATURE of Applicant Tor Patent
The undersignad (whosa title is supplied below] is authorized o act on behalf of the applicant {8.9., where the applicant is 8 juristic enfiy}.

Signature o‘_}\jﬁ’\f@”ff TAKBLEIR] | Date tOptionaly |
Name arrett Dempsey’
Title Director, Longitude Licensing Limited
NOTE: Signature ~ This form nmust be signad by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signaiura requirements
ang centifications. I more than ane applicant, use multiple fanns,
E}Totai of 1 forms are sul submilted.
Thic coftction of i tareis required by 3 (.FPA‘S‘\ 1,32, and 1.33.

Th infon ﬁanm s required dx phtan. or retsin a baneRil by the pubiic wi‘urh w b file {and nsf the:
UBFTY 1o process) an spplication. Confidentiality is govarﬁw:x by 35 W R4, 122 and 37 CFR 1,91 and 1,14 This crltection Is esth ad totake @ minutes to

=¥
inchuding gathenng, prepaning, and submiliing the compitad applization form 1o the LSPTDY Titns will vary depending upon the individust cass, Any commenis on ihe amount
of ifne you requine o complats TS fordh sadior suggestions fur raduring this burden, showld be sent fo the Qhiet informating r, .8, Patentand Trademars Office, 148,
Dapatment of Commerce, PO, Box 1456, Alexandris, VA 223131450, DG NOT SEND FEES OR COMPLETED FORMS TG THIS ﬁODRE‘SS SEND T Commissioner
Fov Patonts, PO Box 1450, Rlexsmunia, YA 223131450,

Jf you need assislance i compieting the form, call 1-800-PTC-8189 and sefect gpion 2.
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Electronic Acknowledgement Receipt

EFS ID: 44367310
Application Number: 14480768
International Application Number:
Confirmation Number: 9953

Title of Invention:

SUPPLY VOLTAGE GENERATING CIRCUIT

First Named Inventor/Applicant Name:

Koichiro HAYASHI

Customer Number:

130036

Filer:

Michael Lee Bartholomew

Filer Authorized By:

Attorney Docket Number: 74735/255
Receipt Date: 24-NOV-2021
Filing Date: 09-SEP-2014
Time Stamp: 15:44:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
122314
Assignee showing of ownership per37 | aia0096-Statement-under-373.
1 no 3
CFR3.73 pdf
2e7¢15c79eb94104791fda70c2183bcf7327]
391e

Warnings:
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Information:

480964
2 Power of Attorney POA_08P10073US2.pdf no 2
599dc5100d0f79128d8cce25316d44bda7e]
S54be3
Warnings:
Information:
Total Files Size (in bytes){ 603278

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
LONGITUDE LICENSING LIMITED

Applicant’/Patent Owner:

Application No./Patent No.: 14/480.,768 Filed/lssue Date: 2014-09-09

Titled: SUPPLY VOLTAGE GENERATING CIRCUIT

LONGITUDE LICENSING LIMITED _a Corporation

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

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

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

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

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

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

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

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

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

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

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

1 From: PS4LUXCOS.ARL. To: PS5LUXCOSARL.

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

Reel 039818 , Frame 0506 , or for which a copy thereof is attached.
2 From: PS5 LUXCOS.AR.L. To: LONGITUDE SEMICONDUCTOR S.A.R.L.

The document was recorded in the United States Patent and Trademark Office at
Reel 039793 , Frame 0880 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

LONGITUDE SEMICONDUCTOR S.A.R.L. To: LONGITUDE LICENSING LIMITED

The document was recorded in the United States Patent and Trademark Office at
Reel 046867 , Frame 0248 , or for which a copy thereof is attached.

To:

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

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

To:

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

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

To:

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

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

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

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

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

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

/Michael L. Bartholomew/ 2021-11-24

Signature Date

Michael L. Bartholomew 60,225

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI 74735/255
CONFIRMATION NO. 9953
130036 IMPROPER CPOA LETTER
Longitude Licensing [54361] [74735] Stoel Rives
201 South Mai Sct, Sule 1100, One Utah Certer A

Salt Lake City, UT 84111
Date Mailed: 11/10/2021

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 11/03/2021. The power of attorney in this application is not
accepted for the reason(s) listed below:

+ The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been
received.

/sstephanos/

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

36491
Kunzler Bean & Adamson
50 W. Broadway
Suite 1000
Salt Lake City, UT 84101
UNITED STATES
page 1 of 1
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/480,768

Filing Date 2014-09-09

First Named Inventor Koichiro HAYASHI

Title SUPPLY VOLTAGE GENERATING CIRCUIT

Art Unit 2842

Examiner Name ALMO, KHAREEM E

Attorney Docket Number |08P10073US2

SIGNATURE of Applicant or Patent Practitioner

Signature /Michael L. Bartholomew/ Date (Optional
Name Michael L. Bartholomew Eeﬂi‘ﬁ“o“ 60225
u

Title (if Applicant is a Attorney for Apphcant
juristic entity)

Applicant Name (if Applicant is a juristic entity) Le n OVO (Be |J | n g) L| m |ted

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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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Dot Codrr PAL

ST PN PTHANR2E {0713}
Documsnt Deseription: Power of Attomey Approved for use Hhrough 14302014, OB 08610061
U.S. Patent and Trademark Ciffos; LLS: DEPARTMENT OF COMMERCE

Under the Paperwoik Reduction A of 1993, no persons ate required 1o respond 10 8 m%lect:an of information unless it J.sniays & walia CVE control number

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all pravicus pewers of attomeyAgiven in thé Aapp}icatinn wentified in gither the sttached transmittal letter ar
the boxes below.

Application Mumber | Fiting Date

{Note: Tha boxes above may be felt blank if infarmation is providad on form PTOMAIARIAL

| hareby appoint the Paterd Praciitioner(s) associated with the following Customer Number as my/our allomey(s) or ageni{s}, and
o transact all business in the United Stales Patent and Trademark Office ccnnpcﬁed themwith for the appth,atmn refarenced in
the attached fransmittal atter {form PTORIABZAY oy identified abiove!

OR

[:' { hereby appoint Pracitionsr{s} named in the attached fist {form PTOAINEIC] as mylour atiomey(s) or ageny(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letier {form STOAIAERA) or identified above. (Note: Comglete farm PTO/AIRB2C S

Plaase recognize or shange the corraspondence address for the applisation identified in the ateched branamittal
fetter or the boxres above to:

The address associated with the above-mentioned Customer Nunber

D The address associated with Customer Numbern

SR
Firmor
individual Name
Address
City | State ; Zip i
Country
{ Telephone [ Emai i

i am the Applicant (if the Applicant is & jurislic entity, Hst the Applicant name in the bax):

Longitude Licensing Limited
E_j Inventor or Joint Inventor {title not required below]

D Lagal Representative of @ Deceased or Legally Incapacitated Inventor (title not required below}

Assignes or Persan to Whom the Inventor is Under an Oldigation to Assign {provide signer's title if applicant Is a juristic entity]

Q Person Who Otherwise Shows Sufficient Proprietary Interest {8.g.. a patition under 37 CFR 1.46(b¥2) was granted in the
spplication ofis soncurrently being filed with this dusurment) (provide signer's title if spplicant is & juristic entity)
) N  SIGNATURE of Applicant Tor Patent
The undersignad (whosa title is supplied below] is authorized o act on behalf of the applicant {8.9., where the applicant is 8 juristic enfiy}.

Signature o‘_}\jﬁ’\f@”ff TAKBLEIR] | Date tOptionaly |
Name arrett Dempsey’
Title Director, Longitude Licensing Limited
NOTE: Signature ~ This form nmust be signad by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signaiura requirements
ang centifications. I more than ane applicant, use multiple fanns,
E}Totai of 1 forms are sul submilted.
Thic coftction of i tareis required by 3 (.FPA‘S‘\ 1,32, and 1.33.

Th infon ﬁanm s required dx phtan. or retsin a baneRil by the pubiic wi‘urh w b file {and nsf the:
UBFTY 1o process) an spplication. Confidentiality is govarﬁw:x by 35 W R4, 122 and 37 CFR 1,91 and 1,14 This crltection Is esth ad totake @ minutes to

=¥
inchuding gathenng, prepaning, and submiliing the compitad applization form 1o the LSPTDY Titns will vary depending upon the individust cass, Any commenis on ihe amount
of ifne you requine o complats TS fordh sadior suggestions fur raduring this burden, showld be sent fo the Qhiet informating r, .8, Patentand Trademars Office, 148,
Dapatment of Commerce, PO, Box 1456, Alexandris, VA 223131450, DG NOT SEND FEES OR COMPLETED FORMS TG THIS ﬁODRE‘SS SEND T Commissioner
Fov Patonts, PO Box 1450, Rlexsmunia, YA 223131450,

Jf you need assislance i compieting the form, call 1-800-PTC-8189 and sefect gpion 2.
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PTO/SB/44 (09-07)

Approved for use through 01/31/2020. OMB 0651-0033

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

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

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of _ 1
PATENT NO. : 9,207,701

APPLICATION NO.: 14/480,768
ISSUE DATE - December 8, 2015

INVENTOR(S)  * Koichiro HAYASHI, Hitoshi TANAKA

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

Column 10, Claim 1, Line 30

“comprising of) booster stages” should read “comprising a plurality of booster stages”.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Michael L. Bartholomew

50 W. Broadway, Suite 1000

Salt Lake City, UT 84101

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 govermed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour 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: Attention Certificate of Corrections Branch, 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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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PATENT

IN THE UNITED STATES

PATENT AND TRADEMARK OFFICE

APPLICANT(S): Koichiro HAYASHI, TOKYO, JAPAN
Hitoshi TANAKA, Ome, JAPAN

PATENT NO.: 9,207,701
December 8, 2015

ISSUE DATE:
TITLE: SUPPLY VOLTAGE GENERATING CIRCUIT
SERIAL NO.: 14/480,768

ATTY. DKT. NO.: 08P10073US2

CERTIFICATE OF TRANSMISSION
I hereby certify that this correspondence is being transmitted by either electronic submission using the EFS WEB submission
system, fax to the U.S. Patent and Trademark office to fax number 571-273-8300, or is being deposited with the United States
Postal Service as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450, on November 3, 2021.

By: /Michael L. Bartholomew/
Michael L. Bartholomew, Reg. No.:60,225

COMMISSIONER FOR PATENTS
P.0.BOX 1450
ALEXANDRIA, VA 22313-1450

ATTENTION: DECISION AND CERTIFICATE OF CORRECTION
BRANCH OF THE PATENT ISSUE DIVISION

REQUEST FOR CERTIFICATE OF CORRECTION
SIR:

The following errors, as more fully described below, appear in this patent.

X The Applicant submits that no fee is due for correction of the errors made by the Patent and
Trademark Office; OR,

o The errors occurred in good faith. Correction thereof does not involve such changes in the
patent as would constitute new matter or would require re-examination. A Certificate of
Correction is requested. Enclosed herewith is payment in the amount of $160.00 to cover the
fee for this Certificate of Correction.
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PATENT

Applicant kindly requests the following changes:

Column 10. Claim 1, Line 30

“comprising of) booster stages” should read “comprising a_plurality of booster stages”.

Please send the Certificate to:

Michael L. Bartholomew
50 W. Broadway, Suite 1000
Salt Lake City, Utah 84111

Respectfully submitted,

Date: November 3, 2021 /Michael L. Bartholomew/

Michael L. Bartholomew
Reg. No.: 60,225

50 W. Broadway, Suite 1000
Salt Lake City, Utah 84111
Telephone: (801) 994-4646
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AMENDMENTS TO THE CLAIMS

LISTING OF CLAIMS

1. (Currently amended) A method for generating a supply voltage, comprising:
selecting one of a first input node supplied with a first power supply voltage and a

second input node[[s]] supplied with a second power supply voltage that is differentfrom

higher than the first power supply voltage[[,]];
coupling a selected one of the first and second input nodes to anr-eutputnedeso-thata

booster circuitry comprising a plurality of booster stages 1o provide an output voltage, wherein

selection of the first input node corresponds to a first number of booster stages and selection

of the second input node corrasponds o selection of 3 second number of booster stages, the

second number being less than first number; and

changing the booster circuitry from the first number of booster stages corresponding to

selection of the first input node to the second number of booster stages when the second input

node is selectad.

2-10. (Canceled).

11. (New) The method as claimed in claim 1, wherein the output voltage is the same

when the first input node is selected and when the second input node is selected.

12. (New) The method as claimed in claim 1, wherein the output voltage is higher than

the second power supply voltage.

79486680.1 0074735-00255 Page 2 of 6
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13. (New) The method as claimed in claim 1, wherein the second number of booster

stages is one.

14. (New) The method as claimed in claim 13, wherein the first number of booster

stages is two.

15. (New) The method as claimed in claim 1, wherein the booster circuitry is changed
between the first number of booster stages and the second number of booster stages with a

switch.

16. (New) The method as claimed in claim 1, wherein the booster circuitry is changed

with a selected one of a metal option, a bonding option, and a fuse option.

17. (New) The method as claimed in claim 1, wherein the output voltage is a power

supply voltage VPP.

18. (New) The method as claimed in claim 1, wherein the booster circuitry comprises

capacitors formed using thin gate oxide transistors.

19. (New) A semiconductor device comprising:

a first input node supplied with a first power supply voltage;

a second input node supplied with a second power supply voltage higher than the first
power supply voltage;

booster circuitry comprising a plurality of booster stages to provide an output voltage;
and

a first switch configured to couple a selected one of the first input node and the second

input node to the booster circuitry,

79486680.1 0074735-00255 Page 3 of 6
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wherein the booster circuitry configured to have a first number of booster stages when
the first input node is selected and to be changed to a second number of booster stages when

the second input node is selected, the second number being less than the first number.

20. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is the same when the first input node is selected and when the second input node is selected.

21. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is higher than the second power supply voltage.

22. (New) The semiconductor device as claimed in claim 19, wherein the second number

of booster stages is one.

23. (New) The semiconductor device as claimed in claim 22, wherein the first number of

booster stages is two.
24. (New) The semiconductor device as claimed in claim 19, wherein the booster
circuitry is changed from the first number of booster stages and the second number of booster

stages with a second switch.

25. (New) The semiconductor device as claimed in claim 19, wherein the booster

circuitry is changed with a selected one of a metal option, a bonding option, and a fuse option.

26. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is a power supply voltage VPP.

27. (New) The semiconductor device as claimed in claim 19, wherein the booster

circuitry comprises capacitors formed using thin gate oxide transistors.

79486680.1 0074735-00255 Page 4 of 6
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
130036 7590 08/03/2015
IIPH2 [54361] c/o Stoel Rives LLP 130036 ALMO, KHAREEM E
201 South Main Street, Suite 1100, One Utah Center
Salt Lake City, UT 84111 | ART UNIT PAPER NUMBER |
2842
DATE MAILED: 08/03/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/480,76% 09/09/2014 Koichiro HAYASHI Q214336 9953

TITLE OF INVENTION: SUPPLY VOLTAGE GENERATING CIRCUIT

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/03/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B 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.
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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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

130036 7590 08/03/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
IIPH2 [54361] c/o Stoel Rives LLP 130036 States lé']ostal S}érvice with sufficient postage for fir%t clgss mail in an envelope
ddr d the Mail Si ISSUEpFEEg dd b being facsi Fi
. . addressed to the Mail Sto address above, or being facsimile
201 South Main Street, Suite 1100, One Utah Center transmitted to the USPTO (571) 273-2885. on the date indicated below.

Salt Lake City, UT 84111

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/480,768 09/09/2014 Koichiro HAYASHI Q214336 9953
TITLE OF INVENTION: SUPPLY VOLTAGE GENERATING CIRCUIT
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/03/2015

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ALMO, KHAREEM E 2842 327-535000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a 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
(] "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.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336 9953
130036 7590 08/03/2015 I EXAMINER |
IIPH2 [54361] c/o Stoel Rives LLP 130036 ALMO, KHAREEM E
201 South Main Street, Suite 1100, One Utah Center
Salt Lake City, UT 84111 I ART UNIT PAPER NUMBER |

2842

DATE MAILED: 08/03/2015

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to 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.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EX1002 / Page 26 of 242
Western Digital Technologies, Inc.



Application No. Applicant(s)
14/480,768 HAYASHI ET AL.
: i i i AlA (First Inventor to
Notice of Allowability Em"g‘gg\ﬂ £ ALMO ‘2\&;’"“ File) Statis
No

-- 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 papers filed 7/9/2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1 and 11-27. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitg//www. usplc.gov/patents/init_events/gph/index.jsg or send an inquiry to PPHisedhack@usplo.qoy .

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

a)[J Al b)[dSome *c) [] None of the:
1. [] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [[] Examiner's Amendment/Comment

2. [J Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

KHAREEM E. ALMO
Examiner
Art Unit: 2842

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150726
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Application/Control Number: 14/480,768 Page 2
Art Unit: 2842

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Allowable Subject Matter
2. Claims 1 and 11-27 are allowed.
3. The following is an examiner’s statement of reasons for allowance:

The prior art of record fails to suggest or disclose coupling a selected one of the
first and second input nodes to booster circuitry comprising a plurality of booster stages
to provide an output voltage, wherein selection of the first input node corresponds\s to a
first number of booster stage and selection of the second input node corresponds to
selection of a second number of booster stages, the second number being less than
first number; and changing the booster circuitry from the first number of booster stages
corresponding to selection of the first input node to the second number of booster
stages when the second input node is selected.

With respect to claim 19, the prior art of record fails to suggest or disclose
wherein the booster circuitry configured to have a first number of booster stages when
the first input node is selected and to be changed to a second number of booster stages
when the second input node is selected, the second number being less than the first
number.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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Application/Control Number: 14/480,768 Page 3
Art Unit: 2842

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KHAREEM E. ALMO whose telephone number is
(571)272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00).

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

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KHAREEM E. ALMO/
Examiner, Art Unit 2842

/LINCOLN DONOVAN/
Supervisory Patent Examiner, Art Unit 2842
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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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/480,768 12/08/2015 9207701 74735/255 9953
130036 7590 11/18/2015

IIPH2 [54361] ¢/o Stoel Rives LLP 130036
201 South Main Street, Suite 1100, One Utah Center
Salt Lake City, UT 84111

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Koichiro HAYASHI, Tokyo, JAPAN;
PS4 Luxco S.A.R. L., LUXEMBOURG, LUXEMBOURG:;
Hitoshi TANAKA, Ome, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

130036 7590 08/03/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
IIPH2 [54361] c/o Stoel Rives LLP 130036 States lé']ostal S}érvice with sufficient postage for fir%t clgss mail in an envelope
ddr d the Mail Si ISSUEpFEEg dd b being facsi Fi
. . addressed to the Mail Sto address above, or being facsimile
201 South Main Street, Suite 1100, One Utah Center transmitted to the USPTO (571) 273-2885. on the date indicated below.

Salt Lake City, UT 84111

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/480,768 09/09/2014 Koichiro HAYASHI Q214336 9953
TITLE OF INVENTION: SUPPLY VOLTAGE GENERATING CIRCUIT
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/03/2015

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ALMO, KHAREEM E 2842 327-535000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a 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
(] "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)
PS4 Luxco S.a.r.l. Luxembourg, LU

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) &l Payment by credit card. BORPEROL203A>40a2hadX
[ Advance Order - # of Copies [ The director is hereby authorized to charge iced fee(s), any deficiency, or credits any
P overpayment, to Deposit Account Number th 6:%11;57 %% (enclose an extra copy of this form).

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

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature / ()Seph . Hawkins/ Date November 2, 2015

Typed or printed name Joseph J. Hawkins Registration No. 63,194

Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First named inventor:
Koichiro HAYASHI

Application No. 14/480,768

Filed: September9, 2014

For: SUPPLY VOLTAGE GENERATING CIRCUIT

Group Art Unit: 2842 Confirmation No. 9953
Examiner: Almo, Khareem E.

Docket No. 74735/255

Date: November 2, 2015

COMMENTS ON REASONS FOR ALLOWANCE

The Applicant appreciates the allowance of the claims of the above-referenced
Application, and agrees that the claimed subject matter is patentable. The Applicant takes
no position regarding the Reasons for Allowance adopted by the Examiner (if any) other than
the positions the Applicant may have previously taken during prosecution of the Application.
Therefore, such Reasons for Allowance (if any) should not be attributed to the Applicant as
an indication of the basis for the Applicant’s belief that the claims are patentable.
Furthermore, the Applicant respectfully asserts that there may also be additional reasons for
patentability of the claimed subject matter not explicitly stated in this record, and the
Applicant does not waive their rights to make such arguments by not further addressing such
reasons herein. Moreover, the Applicant respectfully submits that there may be additional,
unclaimed subject matter disclosed in the Application and explicitly reserves the right to
pursue such subject matter in one or more continuation, divisional, and/or continuation-in-

part applications.

80510302.1 0074735-00255
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The Commissioner is hereby authorized to charge any additional fees which may be
required in connection with filing of this paper, or credit overpayment, to Deposit Account

No. 50-2375.

Respectfully submitted,

[Joseph J. Hawkins/
Joseph J. Hawkins
Registration No. 63,194

STOEL RIVES LLP

201 S Main Street, Suite 1100
Salt Lake City, UT 84111-4904
Telephone: (801) 328-3131
Facsimile: (801) 578-6999

80510302.1 0074735-00255 2
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Electronic Patent Application Fee Transmittal

Application Number: 14480768

Filing Date: 09-Sep-2014

Title of Invention: SUPPLY VOLTAGE GENERATING CIRCUIT
First Named Inventor/Applicant Name: Koichiro HAYASHI

Filer: Joseph Jackson Hawkins

Attorney Docket Number: 74735/255

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Su{aj—;’g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

960
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Electronic Acknowledgement Receipt

EFS ID: 23956089
Application Number: 14480768
International Application Number:
Confirmation Number: 9953
Title of Invention: SUPPLY VOLTAGE GENERATING CIRCUIT
First Named Inventor/Applicant Name: Koichiro HAYASHI
Customer Number: 130036
Filer: Joseph Jackson Hawkins/Janet Wilson
Filer Authorized By: Joseph Jackson Hawkins
Attorney Docket Number: 74735/255
Receipt Date: 02-NOV-2015
Filing Date: 09-SEP-2014
Time Stamp: 14:31:12
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960
RAM confirmation Number 795
Deposit Account 502375
Authorized User HAWKINS, JOSEPH J.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
88174
1 Issue Fee Payment (PTO-85B) 2015_11_02_PartB.pdf no 1
e85a1997e7fd16d5e4469¢84ca2983f6859
b2be
Warnings:
Information:
81744
2 Miscellaneous Incoming Letter 2015-11-02_80510302_1.pdf no 2
9699f141ad2d1382¢18c67a61ffcf863ba536
1c0
Warnings:
Information:
30570
3 Fee Worksheet (SB06) fee-info.pdf no 2
ffbe26¢34e55a34b40df785060d ce293c6e0)
Warnings:
Information:
Total Files Size (in bytes):| 200488

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Receipt date: 08/18/2015 14480768 - GAU: 2842

REMARKS
This paper is being filed in response to the Notice of Allowance of August 3, 2015 (the
“Notice of Allowance”) and the Amendment and Response to Non-Final Office Action filed on
July 9, 2015 (the “Previous Response”).

OK TO ENTER: /Ka/
ENGLISH LANGUAGE TRANSLATION

As noted in the Previous Response, the Application claims priority to JP Application No.
2007-081754, and has been accorded the foreign priority date of March 27, 2007. See
Application Data Sheet filed on September 9, 2014. As required under 37 C.F.R. § 1.55, a

certified copy of JP Application No. 2007-081754 was submitted to the USPTO. The certified
copy was received by the USPTO on September 25, 2014 (the “Certified Copy”). Accordingly,
and pursuant to 35 U.S.C. § 119, the Application is entitled to the priority date of March 27,
2007. Included herewith is an English language translation of the Certified Copy and a
statement that the translation is accurate pursuant to 37 C.F.R. § 1.55(g)(4)(ii). The Applicant

respectfully submits that the foreign priority claim of the Application complies with 37 C.F.R. §
1.55(g)(3)(ii).

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

The Applicant thanks the Examiner for indicating the allowance of claims 1 and 11-27.
See Notice of Allowance pgs 2-3. The Applicant takes no position regarding the Reasons for
Allowance presented in by the Office other than the positions Applicant may have previously
taken during prosecution. Therefore, the statement of reasons for allowance by the Office
should not be attributed to the Applicant as an indication of the sole basis for Applicant’s belief
that the claims are patentable. Furthermore, the Applicant respectfully asserts that there may
also be additional basis and/or reasons for patentability of the claimed subject matter not
explicitly stated in this record, and the Applicant does not waive their rights to such arguments

by not further addressing such basis and/or reasons herein.

EX1002 / Page 38 of 242
Western Digital Technologies, Inc.



Receipt date: 08/18/2015 14480768 - GAU: 2842

CONCLUSION
If the Examiner notes any outstanding issues regarding the Application, the Examiner is
encouraged to contact Joseph J. Hawkins by telephone at (801) 578-6971 or by email at

joe.hawkins@stoel.com.

Respectfully submitted,

By /Joseph J. Hawkins/
Joseph J. Hawkins
Registration No. 63,194

STOEL RIVES LLP

One Utah Center Suite 1100
201 S Main Street

Salt Lake City, UT 84111-4904
Telephone: (801) 328-3131
Facsimile: (801) 578-6999
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Receipt date: 08/18/2015 14480768 - GAU: 2842

SIN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of
PS4 Luxco S.a.r.l. Confirmation No. 9953
Application No. 14/480,768
Filed: September9, 2014
For: SUPPLY VOLTAGE GENERATING CIRCUIT
Group Art Unit: 2842
Examiner: Almo, Khareem E.

OK TC ENTER: /KA/

Docket No. 74735/255

Date: August 18, 2015

AMENDMENT AFTER NOTICE OF ALLOWANCE UNDER 37 C.F.R. § 1.312

This paper is being filed in response to the Notice of Allowance of August 3, 2015 and
the Amendment and Response to Non-Final Office Action filed on July 9, 2015, and includes

Remarks that include Comments on the Statement of Reasons for Allowance, which
begin on page 2; and

An English Translation of JP Application No. 2007-081754 and a Statement that the
English Translation is Accurate per 37 C.F.R. § 1.55(g)(4)(ii) is included with this paper.

EX1002 / Page 40 of 242
Western Digital Technologies, Inc.



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336 9953
130036 7590 10/05/2015
. EXAMINER
1IPH2 [54361] c/o Stoel Rives LLP 130036 | |
201 South Main Street, Suite 1100, One Utah Center ALMO, KHAREEM E
Salt Lake City, UT 84111
| ART UNIT | PAPER NUMBER |
2842
| NOTIFICATION DATE | DELIVERY MODE |
10/05/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

joe.hawkins @stoel.com
slepatent@stoel.com
janet.wilson @stoel.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
) . 14/480,768 HAYASHI ET AL.
Response to Rule 312 Communication - .
Examiner Art Unit
KHAREEM E. ALMO 2842

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. X] The amendment filed on 18 August 2015 under 37 CFR 1.312 has been considered, and has been:
a)[X entered.

by [J entered as directed to matters of form not affecting the scope of the invention.

c)[] disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(¢c)(1)

and the required fee to withdraw the application from issue.
d)[] disapproved. See explanation below.

e)[] entered in part. See explanation below.

/LINCOLN DONOVAN/
Supervisory Patent Examiner, Art Unit 2842

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20150917
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SIN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of

PS4 Luxco S.a.r.l. Confirmation No. 9953
Application No. 14/480,768

Filed: September9, 2014

For: SUPPLY VOLTAGE GENERATING CIRCUIT

Group Art Unit: 2842

Examiner: Almo, Khareem E.

Docket No. 74735/255

Date: August 18, 2015

AMENDMENT AFTER NOTICE OF ALLOWANCE UNDER 37 C.F.R. § 1.312

This paper is being filed in response to the Notice of Allowance of August 3, 2015 and
the Amendment and Response to Non-Final Office Action filed on July 9, 2015, and includes

Remarks that include Comments on the Statement of Reasons for Allowance, which
begin on page 2; and

An English Translation of JP Application No. 2007-081754 and a Statement that the
English Translation is Accurate per 37 C.F.R. § 1.55(g)(4)(ii) is included with this paper.
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REMARKS
This paper is being filed in response to the Notice of Allowance of August 3, 2015 (the
“Notice of Allowance”) and the Amendment and Response to Non-Final Office Action filed on

July 9, 2015 (the “Previous Response”).

ENGLISH LANGUAGE TRANSLATION

As noted in the Previous Response, the Application claims priority to JP Application No.
2007-081754, and has been accorded the foreign priority date of March 27, 2007. See
Application Data Sheet filed on September 9, 2014. As required under 37 C.F.R. § 1.55, a

certified copy of JP Application No. 2007-081754 was submitted to the USPTO. The certified
copy was received by the USPTO on September 25, 2014 (the “Certified Copy”). Accordingly,
and pursuant to 35 U.S.C. § 119, the Application is entitled to the priority date of March 27,
2007. Included herewith is an English language translation of the Certified Copy and a
statement that the translation is accurate pursuant to 37 C.F.R. § 1.55(g)(4)(ii). The Applicant

respectfully submits that the foreign priority claim of the Application complies with 37 C.F.R. §
1.55(g)(3)(ii).

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

The Applicant thanks the Examiner for indicating the allowance of claims 1 and 11-27.
See Notice of Allowance pgs 2-3. The Applicant takes no position regarding the Reasons for
Allowance presented in by the Office other than the positions Applicant may have previously
taken during prosecution. Therefore, the statement of reasons for allowance by the Office
should not be attributed to the Applicant as an indication of the sole basis for Applicant’s belief
that the claims are patentable. Furthermore, the Applicant respectfully asserts that there may
also be additional basis and/or reasons for patentability of the claimed subject matter not
explicitly stated in this record, and the Applicant does not waive their rights to such arguments

by not further addressing such basis and/or reasons herein.
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CONCLUSION
If the Examiner notes any outstanding issues regarding the Application, the Examiner is
encouraged to contact Joseph J. Hawkins by telephone at (801) 578-6971 or by email at

joe.hawkins@stoel.com.

Respectfully submitted,

By /Joseph J. Hawkins/
Joseph J. Hawkins
Registration No. 63,194

STOEL RIVES LLP

One Utah Center Suite 1100
201 S Main Street

Salt Lake City, UT 84111-4904
Telephone: (801) 328-3131
Facsimile: (801) 578-6999
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RWS Group Ltd, of Huropa House, Chiltern Park, Chiltern Hill, Chalfont St Peter,
Buckinghamshire, United Kingdom, hereby declares that, 1o the best of its knowledge and
belief, the following document, prepared by one of its translators competent i the art and
conversant with the English and Japanese languages, is a true and correct translation of the

accompanying Japanese Patent Application No. JP2007-081754 filed on 27 March 2007.

Signed this 14th day of Aagust 2015
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C.E. SITCH
Managing Director — UK Transiation Division

For and on behalf of RWS Group Ltd
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TITLE OF THE INVENTION: SUPPLY VOLTAGE GENERATING CIRCUIT
FIELD OF THE INVENTION

[0001]
This invention reclates to a supply voltage generating circuit
and, more particularly, to a supply voltage generating circuit for

generating a boosted voltage within a semiconductor storage device.
BACKGROUND OF THE INVENTION

[0002]

If specifications reclating to a DRAM are considerably changed
or the specifications have not been fully decided, there are cases
where the supply voltage supplied from the outside in accordance
with a request from the user differs. A supply voltage supply circuit
for driving a word line is one circuit for which different supply
voltages are required of externally applied power. Designing such a
supply voltage supply circuit involves preparing a plurality of types
of transistors having oxide-film thicknesses for which circuit
operation is optimum, and designing the circuit based upon the
plurality of types of transistors. If a booster circuit is designed
assuming a case where the power supplied will differ depending upon
the specifications, the problem of oxide-film breakdown voltage and
a current-consumption problem ascribable to gate leakage must be
taken into account. If, in order to avoid these problems, a transistor

for thick-film capacitance is used in the circuit in accordance with
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the higher voltage among voltages that have been set depending
upon specifications, there is the danger that this will result in a
booster circuit of larger area.

[0003]

Patent Document 1 describes a supply voltage generating
circuit in which capacitors having different film thicknesses are used
selectively in dependence upon the operating supply voltage, thereby
reducing circuit layout areca and generating a stable supply voltage.
This supply voltage generating circuit is one that boosts the
operating supply voltage of the device and outputs the boosted
voltage and has a first capacitor made of a thick insulating film, a
second capacitor made of a thin gate insulating film, and a switch
circuit for changing the circuit connections of the first and second
capacitors in accordance with the operating supply voltage.

[0004]
[Patent Document 1]

Japanese patent Kokai Publication No. JP-2005-158098A

SUMMARY OF THE DISCLOSURE

PROBLEM TO BE SOLVED BY THE INVENTION
[0005]

The booster of the supply voltage generating circuit has a
boosting pump capacitor element that utilizes the oxide-film
capacitance of a transistor. There are many cases where the boosting

capacitor element requires a very large capacitance. This
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necessitates a large arca and has a major impact upon the arca of the
overall chip. Since the capacitance of the oxide film is inversely
proportional to the thickness of the oxide film, usually use of a thin-
film capacitor element (thin-film transistor) is desired. However, in
a case where the supply voltage supplied from the outside differs
depending upon the specifications, as mentioned above, a thick-film
transistor usually is used as the boosting capacitor element in order
that the supply voltage supplied will not exceed the breakdown
voltage of a thin-film transistor. Normally the value of a voltage for
driving a word line will exhibit almost no change even if the value
of the supply voltage supplied from the outside changes.
Accordingly, regardless of the fact that the lower the external supply
voltage, the greater the number of pump capacitor elements required,
a thick film having little capacitance must be used even in a case
where voltage is low because of the breakdown voltage of the oxide
film. Thus, with the conventional circuitry, the design must be such
that transistor breakdown voltage will be in conformity with the high
side of the external supply voltage. Consequently, part of the
booster capacitance in the booster circuit, e.g., the first capacitor in
Patent Document 1, must be made a thick-film capacitor element and,
hence, the degree to which chip areca can be reduced is limited.
[0006]

Accordingly, it is an object of the present invention to
provide a supply voltage generating circuit of smaller chip arca.

[0007]
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MEANS FOR SOLVING THE PROBLEM

According to a first aspect of the present invention, there is
provided a supply voltage generating circuit comprising: a booster
that outputs a boosted voltage upon generating the boosted voltage
by charge pumping of a capacitor element; a power-supply step-down
unit that steps down voltage of an external power supply to a voltage
within a breakdown-voltage range of the capacitor element, and
applies the stepped-down voltage to the power supply of the booster;
and a switch circuit group that switches between application of the
external power supply to the power supply of the booster directly or
via the power-supply step-down unit.

[0008]

Preferably, in the supply voltage generating circuit of the
present invention, the capacitor element is constituted by a MOS
transistor having a gate oxide film, and the thickness of the gate
oxide film of the MOS transistor is made less than the thickness of a
gate oxide film of a MOS transistor included in a load circuit having
the output of the booster as its power supply.

[0009]

Preferably, in the supply voltage generating circuit of the
present invention, the booster comprises multiple stages of booster
circuits, and the thicknesses of gate oxide films of capacitor
elements constituted by MOS transistors included in respective

booster circuits in the multiple stages arc the same.

[0010]
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Preferably, in the supply voltage generating circuit of the
present invention, the booster is so adapted that the number of
booster stages in the multiple stages of booster circuits is changed
over by the switch circuit group in accordance with the power-supply
voltage applied to the booster.

[0011]

Preferably, in the supply voltage generating circuit of the
present invention, the booster includes a pre-stage booster circuit
and a post-stage booster circuit; the pre-stage booster circuit
generates a first boosted signal having an amplitude between ground
potential and a potential that is double the potential of the external
power supply; the post-stage booster circuit receives, as an input, the
first boosted signal or a second boosted signal having an amplitude
between ground potential and the output potential of the power-
supply step-down unit; and the switch circuit group has a first switch
clement for switching a connection destination of the power supply
of the booster to the external power supply or to the output of the
power-supply step-down unit, and a second switch element for
switching a connection destination of the input of the post-stage
booster circuit to the first or second boosted signal; wherein the
second switch element is switched to the first boosted signal when
the first switch element has been switched to the external power
supply, and the second switch element is switched to the second
boosted signal when the first switch element has been switched to

the output of the power-supply step-down unit.
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[0012]

Preferably, in the supply voltage generating circuit of the
present invention, it is so arranged that a capacitor clement that has
become unnecessary for the boosting operation in the multiple stages
of booster circuits owing to switching by the switch circuit group in
accordance with the power-supply voltage applied to the booster is
connected by the switch circuit group and made to function as a
capacitor element for stabilizing the output of the power-supply
step-down unit.

[0013]

Preferably, in the supply voltage generating circuit of the
present invention, the switch circuit group is controlled by any of a
metal option, fuse option and bonding option.

ADVANTAGE OF THE INVENTION
[0014]

In accordance with the present invention, the voltage of the
external power supply is stepped down to a voltage within the
breakdown-voltage range of the capacitor element and is supplied to
the booster in a case where the voltage of the external power supply
exceeds the breakdown voltage of the capacitor element. As a result,
thin-film capacitor elements can be used for all of the capacitor

elements in the booster. This makes it possible to reduce chip area.

PREFERRED MODES OF THE INVENTION

[0015]
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Fig. 1 is a block diagram illustrating the configuration of a
supply voltage generating circuit according to a mode of embodiment
of the present invention. As shown in Fig. 1, the supply voltage
generating circuit includes a power-supply step-down unit 10, a
booster 20 and a switch element SW1.

[0016]

The booster 20 generates a boosted voltage by the charge
pumping of capacitor elements and outputs the boosted voltage
generated. In a case where the voltage of an external power supply
exceeds the breakdown voltage of the capacitor elements, the power-
supply step-down unit 10 steps down the external supply voltage to a
voltage within the range of breakdown voltage of the capacitor
elements and applies the stepped-down voltage to the power supply
of the booster 20. The switch element SW1 switches between
application of the external power supply to the power supply of the
booster 20 directly or via the power-supply step-down unit 10.
[0017]

The capacitor clements in the booster 20 are constituted by
MOS transistors. Preferably, the thickness of the gate oxide film of
cach MOS transistor is made less than the thickness of a gate oxide
film of a MOS transistor included in a load circuit having the output
(VPP in Fig. 1) of the booster 20 as its power supply. An example of
the load circuit is a circuit for driving a word line.

[0018]
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Preferably, the booster 20 comprises booster circuits 21a, 21b
in multiple stages, and the thicknesses of gate oxide films of the
capacitor clements constituted by the MOS transistors included in
the respective booster circuits 21a, 21b in multiple stages are the
same.

[0019]

Preferably, the booster 20 is so adapted that the number of
booster stages (e.g., one stage or two stages) constituted by the
booster circuits 21a, 21b in multiple stages is changed over by a
switch element SW2 in accordance with the power-supply voltage
applied to the booster 20.

[0020]

It may be so arranged that a semiconductor storage device
typified by a DRAM, particularly a DDR-SDRAM, includes a supply
voltage generating circuit having the above-described configuration,
and a load circuit (not shown) the power supply of which is the
output of the booster 20. An example of the load circuit is a circuit
for driving a word line.

[0021]

In accordance with the supply voltage generating circuit
having the above-described configuration, the voltage of the external
power supply is stepped down by the power-supply step-down unit 10
in a case where the external supply voltage is so high as to exceed
the breakdown voltage of the capacitor elements (thin-film

transistors). This is based upon the condition that the external
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supply voltage will differ depending upon the specifications. It is
possible for thin-film capacitor elements having a large capacitance
to be used in the booster 20 and to be used conjointly also in a case
where the supply voltage is low. Accordingly, layout area in the
chip can be reduced by a wide margin. Now an exemplary

embodiment of the present invention will be described in detail.

EXEMPLARY EMBODIMENT 1

[0022]

Fig. 1 is a block diagram illustrating a supply voltage
generating circuit according to an exemplary embodiment of the
present invention. As shown in Fig. 1, the supply voltage generating
circuit includes the power-supply step-down unit 10, booster 20 and
switch element SW1, which is of single-pole, double-throw type.
The switch clement SW1 switches between application of the voltage
of an external power supply VDDP1 to power supply Vdd of the
booster 20 directly or as power supply VDLP following stepping
down of the voltage of an external power supply VDDP2 by the
power-supply step-down unit 10.

[0023]

The booster 20 includes a pre-stage booster circuit 21a, a
post-stage booster circuit 21b, and a single-pole, double-throw
switch element SW2 for switching between the booster circuits 21a

and 21b. The booster 20 generates a boosted voltage from power
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supply Vdd by charge pumping of the capacitor elements using a
driving signal SO, and supplies the boosted voltage to a load circuit
(not shown), an example of which is a circuit for driving a word line,
as power supply VPP. At this time the switch element SW2 changes
over the number of booster stages in the booster 20 to one stage,
namely the booster circuit 21b, or to two stages, namely the booster
circuits 21a and 21b.

[0024]

The booster circuit 21a receives the driving signal S0 as an
input and outputs a signal (a first boosted signal) having an
amplitude between ground potential and a potential that is double the
potential of the external power supply VDDP1. Further, the booster
circuit 21b receives a signal (a second boosted signal) having an
amplitude between ground potential and the potential of power
supply VDLP, or the output signal (the first boosted signal) of the
booster circuit 21a, as an input, boosts the signal and outputs the
boosted signal as power supply VPP. The switch element SW2 is
switched to the first boosted signal when the switch element SW1
has been switched to the external power supply VDDP1, and the
switch element SW2 is switched to the second boosted signal when
the switch element SW1 has been switched to the output (VDLP) of
the power-supply step-down unit 10.

[0025]
The details of the booster 20 will be described next. Fig. 2 is

a circuit diagram of the booster according to this exemplary
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embodiment of the present invention. As shown in Fig. 2, the
booster 20 includes the booster circuits 21a, 21b and a signal supply
circuit 22 to which the signal SO is input and which outputs signals
S1 to S5. The booster circuit 21a has N-channel transistors N1, N2,
a P-channel transistor P1, a capacitor clement C1 constituted by a
MOS transistor, and single-pole, double-throw switch elements SW3
to SW7. The booster circuit 21b has N-channel transistors N3, N4, a
capacitor element C2 constituted by a MOS transistor, and the switch
clement SW2. The N-channel transistor N1 and capacitor clements
C1, C2 are transistors (thin-film transistors) cach having a thick gate
insulating film. The N-channel transistors N2 to N4 and the P-
channel transistor P1 are transistors (thick-film transistors) cach
having a thick gate insulating film. Furthermore, the switch
clements SW1 to SW7 are controlled by a changeover switch-option
signal according to any of a metal option, fuse option or bonding
option.

[0026]

The N-channel transistor N1 has a drain connected to the
power supply Vdd, a source connected to one end of the switch
clement SW4, the other end of which is connected to the power
supply Vdd, and to the source of the P-channel transistor P1, and a
gate connected to the contact on the single-pole side of the switch
element SW5. The P-channel transistor P1 has a drain connected to
the drain of the N-channel transistor N2 and to one end of the switch

element SW2, and a gate connected to the contact on the single-pole
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side of the switch element SW3. The N-channel transistor N2 has a
source connected to power supply Vss (ground) and a gate connected
to the single-pole side of the switch element SW6. The capacitor
element C1 has one end connected to the contact on the single-pole
side of the switch element SW4, and its other end connected to the
contact on the single-pole side of the switch element SW7. The
signal S3 is applied to one end of the switch element SW3, the other
end of which is connected to the power supply Vss. The signal S1 is
applied to one end of the switch eclement SWS5, the other end of
which is connected to the power supply Vss. The signal S2 is
applied to one end of the switch element SW7, the other end of
which is connected to the power supply Vss. The signal S3 is
applied to one end of the switch element SW6, the other end of
which is connected to the power supply Vdd.

[0027]

The N-channel transistor N3 has a drain connected to the
power supply Vdd, a source connected to one end of the capacitor
element C2 and to the drain of the N-channel transistor N4, and a
gate to which the signal S1 is applied. The N-channel transistor N4
has a source connected as the power supply VPP and a gate to which
the signal S5 is applied. The capacitor element C2 has its other end
connected to the contact on the single-pole side of the switch
element SW2. The signal S4 is applied to the other end of the switch
clement SW2.

[0028]
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Described next will be operation of the booster circuits when
the switch elements SW2 to SW7 in Fig. 2 are changed over in
operative association with the switch element SW1 in Fig. 1. Fig.
3A illustrates the connections in a case where the voltage of the
external power supply VDDP1 is lower than the thin-film transistor
breakdown voltage, and Fig. 4A illustrates the connections in a case
where the voltage of the external power supply VDDP2 is higher than
the thin-film transistor breakdown voltage. It should be noted that
the power supplies and the voltage values of these power supplies
will be represented by the same reference characters below. VDDPI1
indicates external supply voltage that is lower than the thin-film
transistor breakdown voltage, VDDP2 indicates external supply
voltage that is higher than the thin-film transistor breakdown
voltage, VPP indicates supply voltage for driving a word line, and
VDLP indicates supply voltage obtained by stepping down VDDP2 to
the range of the thin-film transistor breakdown voltage by the power-
supply step-down unit 10. That is, it is assumed that the allowable
range of thin-film transistor breakdown voltage is no greater than
VDLP and that the allowable range of thick-film transistor
breakdown voltage is no greater than around VPP. The relationships
among these supply voltages are as follows for the sake of
simplicity: VPP>VDDP2>VDLP>VDDPI1, 2-VDLP>VPP,
3-VDDP1>VPP, VPP>2-VDDP1.

[0029]
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Fig. 3 illustrates an equivalent circuit in a case where the
booster performs a two-stage operation, and the waveforms of signals
for each portion. Fig. 3A illustrates an equivalent circuit relating to
the connections of the booster 20 in a case where the voltage of the
external power supply VDDP1 is lower than the thin-film transistor
breakdown voltage. Fig. 3B is a timing chart of the signals for each
portion.

[0030]

(1) When the voltage level of the signal S1 is 2-VDDPI1, the
N-channel transistor N1 to the gate of which the signal S1 is applied
turns on and the source of the N-channel transistor N1, namely one
end of the capacitor element C1, is charged toward VDDP1. Since
the voltage level of the signal S3 is VDDP1 at this time, the P-
channel transistor P1 is off and has no effect upon the charging
operation of the capacitor element C1. It should be noted that the
voltage level of the signal S2 is Vss. Accordingly, the capacitor
element C1 is charged by the potential VDDPI1-Vss.

[0031]

On the other hand, since the voltage level of the signal S1 is
2:-VDDP1, the N-channel transistor N3 turns on and the potential at
contact A2, which is the source of the N-channel transistor N3,
namely at one end of the capacitor element C2, is charged toward
VDDP1. Since the voltage level of the signal S3 is VDDP1 at this
time, the N-channel transistor N2 is on and the potential at the other

end of the capacitor element C2 is Vss.
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[0032]

(2) If the voltage level of the signal S1 becomes VDDPI1,
then the voltage level of the signal S2 rises from Vss to VDDP1 and
this is accompanied by a rise in the potential at the source of the N-
channel transistor N1, namely at one end of the capacitor clement
Cl1, from VDDPI1 to 2-VDDP1. The N-channel transistor N1 turns
off and has no effect upon the potential elevating operation. Since
the voltage level of the signal S3 is Vss at this time, the P-channel
transistor P1 is on and the N-channel transistor N2 is off.
Accordingly, the potential at one end of the capacitor element C1 is
transmitted to the other end of the capacitor element C2 as the
potential at contact Al.

[0033]

As a result, the potential at one end of the capacitor clement
C2 rises from VDDP1 to 3-VDDP1. Since the voltage level of the
signal S1 is VDDP1 at this time, the N-channel transistor N3 is off
and has no effect upon the potential elevating operation. Further,
since the voltage level of the signal S5 is VDDP1+VPP, the N-
channel transistor N4 turns on and the potential at one end of the
capacitor clement C2, namely at contact A2, is transmitted to VPP.
By supplying the electric charge that has accumulated by charging in
the capacitor element C2 to the outside, the potential at contact A2
gradually declines.

[0034]
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The booster 20 supplies VPP with a voltage close to 2-VDDP1
by the operation described above. At this time, the locations at
which the thin-film transistors of the capacitor elements C1 and C2,
etc. are formed in the booster 20 are always subjected to only a
difference potential of not more than VDDP1 across the gate and
source or across the gate and drain.

[0035]

Fig. 4 illustrates an equivalent circuit in a case where the
booster performs a single-stage operation, and the waveforms of
signals associated for cach portion. Fig. 4A illustrates an equivalent
circuit relating to the connections of the booster 20 in a case where
the voltage of the external power supply VDDP2 is higher than the
thin-film transistor breakdown voltage. In this case, VDDP2 is
stepped down to VDLP by the power-supply step-down unit 10 and
VDLP is applied as the power supply Vdd of the booster 20.

[0036]

In Fig. 2, the N-channel transistor N1, which has its gate
connected to Vss, is turned off. Further, the N-channel transistor
N2, which has its gate connected to Vdd, turns on, and so does the P-
channel transistor P1, which has its gate connected to Vss.
Accordingly, the N-channel transistors N1, N2 and P-channel
transistor P1, which have been isolated from the boosting operation,
have no effect upon the other circuits.

[0037]
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On the other hand, as illustrated in Fig. 4A, one end of the
capacitor element C1 is connected to the power supply Vdd, namely
to the power supply VDLP which is the result of step-down by the
power-supply step-down unit 10, and the other end of the capacitor
clement is connected to Vss. Accordingly, the capacitor element C1
functions as a stabilizing capacitance between Vdd/Vss in the
booster 20.

[0038]

Fig. 4B is a timing chart of signals for cach portion in Fig.
4A.
[0039]

(1) When the voltage level of the signal S1 is 2-VDLP, the N-
channel transistor N3 to the gate of which the signal S1 is applied
turns on and the source of the N-channel transistor N3, namely one
end of the capacitor element C2 which is the contact A2, is charged
toward VDLP. The other end of the capacitor element C2 is made
Vss by the signal S4.

[0040]

(2) If the voltage level of the signal S1 becomes VDLP, then
the voltage level of the signal S4 rises from Vss to VDLP and the
potential at contact A2, namely at one end of the capacitor element
C2, rises from VDLP to 2-VDLP. Since the voltage level of the
signal S1 is VDLP at this time, the N-channel transistor N3 is off
and has no effect upon the potential elevating operation. Further,

since the voltage level of the signal S5 is VDLP+VPP, the N-channel
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transistor N4 turns on and the potential at one end of the capacitor
element C2, namely at contact A2, is transmitted to VPP. By
supplying the electric charge that has accumulated by charging in the
capacitor element C2 to the outside, the potential at contact A2
gradually declines.

[0041]

The locations at which the thin-film transistors of the
capacitor elements C1 and C2, etc. are formed in the booster 20
which operates as set forth above are always subjected to only a
difference potential of not more than VDDP1 across the gate and
source or across the gate and drain.

[0042]

In a case where the external supply voltage is VDDP2 in the
booster 20 constructed as described above, the configuration is made
one in which the number of booster stages is made a single stage.
This is because 2-VDLP is somewhat larger than VPP and the single-
stage configuration is better than the two-stage configuration in that
current consumption declines and a power supply at the VPP level is
capable of being provided. The reason for this is that although the
contacts A1l and A2 in Fig. 3A should ideally take on potentials of
2-VDDP1 3-VDDPI1, respectively, in actuality the ideal potentials
are not attained owing to the influence of parasitic capacitance.
Accordingly, it is preferred in terms of obtaining good voltage
conversion cfficiency that the number of stages be made as small as

possible so as to eliminate the influence of parasitic capacitance.
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Further, the two-stage configuration is not preferred over the one-
stage configuration since current consumption increases by an
amount commensurate with the increased number of operating
contacts.
[0043]

Fig. 5 is a circuit diagram of the power-supply step-down unit
10. The power-supply step-down unit 10 is a circuit for performing
driving by stepping down VDDP2 and bringing the power-supply
voltage of VDLP/2, which has been generated within the DRAM,
etc., to the VDLP level. The power-supply step-down unit 10 has N-
channel transistors N11 to N16, P-channel transistors P11 to P14 and
switch elements SW8 to SW10. The N-channel transistors N12 and
N13, which form a differential pair, have their sources tied together
and connected to the N-channel transistor N11 serving as a current
source, and have their drains connected respectively to the P-channel
transistors P11, P12, which construct a current mirror. Further,
VDLP/2 is applied to the gate of the N-channel transistor N12, and
the gate of N-channel transistor N13 is connected to the middle point
of a series circuit comprising diode-connected N-channel transistors
N14 and N15. The drain of the N-channel transistor N12 is
connected to the gate of the P-channel transistor P14, whose source
is connected to VDDP2. Furthermore, the drain of the P-channel
transistor P14 supplies the booster 20 with VDLP as the output of the

power-supply step-down unit 10 and is connected to the anode (drain
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and gate) of the N-channel transistor N14. The N-channel transistor
N14 has its source connected to Vss.
[0044]

It should be noted that in a case where the step-down function
of the power-supply step-down unit 10 is not used, the switch
clements SW8 to SW10 shown in Fig. 5 are changed over so as not to
actuate the power-supply step-down unit 10. That is, the gate of the
P-channel transistor P13 becomes Vss, and P-channel transistor P13
turns on and the P-channel transistors P11, P12, P14 are turned off.
Further, the gate of the N-channel transistor N11 becomes Vss, the
N-channel transistor N11 turns off and supply of current to the N-
channel transistors N12, N13 is halted. Furthermore, the gate of the
N-channel transistor N16 becomes VDDPI1, the N-channel transistor
N16 turns on and VDLP is held at the level of Vss.

[0045]

The circuit of the power-supply step-down unit 10 is
composed entirely of thick-film transistors since VDDP2, which
exceeds the thin-film transistor breakdown voltage, is input to the
circuit. In a case where VDDP1 is input as the external supply
voltage, the switch clements SW8 to SW10 are changed over to
deactivate the step-down function. It should be noted that the
power-supply step-down unit 10 illustrated in Fig. 5 is one example
and it is not necessarily required that the unit have a circuit

configuration identical with that illustrated. Another circuit
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configuration may be adopted so long as it is one in which a power-
supply voltage at the VDLP level is output from VDDP2.
[0046]

In accordance with the supply voltage generating circuit
having the configuration described above, if external supply voltage
exceeds the thin-film transistor breakdown voltage, then voltage is
stepped down to a voltage within the breakdown-voltage range of the
thin-film transistors by the power-supply step-down unit 10 and the
supply voltage for driving a word line is boosted by the booster 20
composed of thin-film transistors. Accordingly, even in a case
where the external supply voltage is so high as to exceed the thin-
film transistor breakdown voltage, it is possible for thin-film
capacitor elements (transistors for thin-film capacitance) having a
large capacitance to be used in the booster 20, which is for driving a
word line, and to be used conjointly also in a case where the supply
voltage is low. Chip arca can be reduced by constructing the booster
20 entirely of thin-film capacitor elements.

[0047]

Next, the invention will be described using specific numerical
values. Assume that the following values hold: VPP =2.5V,
VDDP2 =1.8 V, VDLP =1.5V, VDDP1 = 1.2 V, thin-film transistor
breakdown voltage = 1.5 V, and thick-film transistor breakdown
voltage = 3.0 V. The thick-film transistor breakdown voltage is
double the thin-film transistor breakdown voltage. In relation to the

thickness of an oxide film, therefore, usually the thick film has twice
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the thickness of the thin film and, hence, the capacitance of the thick
film is half that of the thin film. The transistor area is decided
assuming a case where VDDP1 = 1.2 V holds, which is the worst
condition in terms of VPP supply capability. If thick-film capacitor
clements are used, however, an arca that is twice that for thin-film
capacitor elements is simply required. The arca of a pump capacitor
clement in a DRAM is often around several square millimeters. If
the area is halved, therefore, this is considerably beneficial in
reducing chip area. It should be noted that chip areca that
corresponds to the power-supply step-down unit is increased by
providing the supply voltage generating circuit with the power-
supply step-down unit. In comparison with the arca of the pump
capacitor element, however, the arca of the power-supply step-down
unit is small enough to be negligible (the VDLP stabilizing
capacitance need not be increased).

[0048]

In accordance with the supply voltage generating circuit of
this exemplary embodiment, it is possible to adopt an arrangement in
which the number of booster stages is changed over to the most
cefficient number depending upon the level of the external voltage by
changing over the number of booster stages of the supply boosting
circuitry for word-line drive by any of a metal option, fuse option or
bonding option.

[0049]
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This will be described in detail under conditions identical
with those described carlier. In order to simply obtain VPP = 2.5V,
if the external supply voltage is VDDP1 = 1.2 V, then boosting to
3-VDDP1 = 3.6 V must be performed and two-stage boosting is
performed. By contrast, if VDDP2 = 1.8 V holds, then 2-VDLP = 3.0
V holds at VDLP = 1.5 V and performance with regard to supplying
VPP with power is good. This means that single-stage boosting
suffices. The smaller the number of stages, the better the efficiency
at which VPP is supplied with power.

[0050]

In the description above, the booster circuits are switched
between one and two stages depending upon the external supply
voltage. However, this is not limiting and the present invention is
applicable also to a case where changeover between other numbers of
stages becomes effective depending upon the value of VPP with
respect to the external supply voltage. For example, the invention
may be applied to changeover between two and three stages or
between three and four stages, etc. Further, in extreme cases, the
invention is applicable to changeover between one and three stages,
etc. Furthermore, a case is conceivable in which external supply
voltage does not exceed the thin-film transistor breakdown voltage
and single-stage boosting is enough to supply power to VPP. Even
in this case, however, the supply voltage generating circuit of this
exemplary embodiment can be applied.

[0051]
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Though the present invention has been described in
accordance with the foregoing exemplary embodiment, the invention
is not limited to this exemplary embodiment and it goes without
saying that the invention covers various modifications and changes
that would be obvious to those skilled in the art within the scope of

the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0052]

Fig. 1 is a block diagram illustrating the configuration of a
supply voltage generating circuit according to a mode of embodiment
of the present invention;

Fig. 2 is a circuit diagram of a booster according to an
exemplary embodiment of the present invention;

Fig. 3 illustrates an equivalent circuit in a case where the
booster performs a two-stage operation, and the waveforms of signals
for each portion;

Fig. 4 illustrates an equivalent circuit in a case where the
booster performs a single-stage operation, and the waveforms of
signals for ecach portion; and

Fig. 5 is a circuit diagram of a power-supply step-down unit.
KEY TO SYMBOLS

[0053]

10... Power-supply step-down unit
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20... Booster

21a, 21b... Booster circuit

22... Signal supply circuit

C1, C2... Capacitor element

N1-N4, N11-N16... N-channel transistor
P1, P11-P14... P-channel transistor
S0-S5... Signal

SW1-SW10... Switch element
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WHAT IS CLAIMED IS:

1. A supply voltage generating circuit comprising:

a booster that outputs a boosted voltage upon generating the boosted
voltage by charge pumping of a capacitor element;

a power-supply step-down unit that steps down voltage of an external
power supply to a voltage within a brecakdown-voltage range of the
capacitor element, and applies the stepped-down voltage to the power
supply of the booster; and

a switch circuit group that switches between application of the
external power supply to the power supply of the booster directly or

via the power-supply step-down unit.

2. The supply voltage generating circuit as claimed in claim 1,
wherein the capacitor element is constituted by a MOS transistor,
and the thickness of the gate oxide film of the MOS transistor is
made less than the thickness of a gate oxide film of a MOS transistor
included in a load circuit having the output of the booster as its

power supply.

3. The supply voltage generating circuit as claimed in claim 1 or 2,
wherein the booster comprises multiple stages of booster circuits,
and the thicknesses of gate oxide films of capacitor elements
constituted by MOS transistors included in respective booster

circuits in the multiple stages are the same.
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4. The supply voltage generating circuit as claimed in claim 3,
wherein the booster is so adapted that the number of booster stages
in the multiple stages of booster circuits is changed over by the
switch circuit group in accordance with the power-supply voltage

applied to the booster.

5. The supply voltage generating circuit as claimed in claim 4,
wherein the booster includes a pre-stage booster circuit and a post-
stage booster circuit;

the pre-stage booster circuit generates a first boosted signal having
an amplitude between ground potential and a potential that is double
the potential of the external power supply;

the post-stage booster circuit receives, as an input, the first boosted
signal or a second boosted signal having an amplitude between
ground potential and the output potential of the power-supply step-
down unit; and

the switch circuit group has a first switch element for switching a
connection destination of the power supply of the booster to the
external power supply or to the output of the power-supply step-
down unit, and a second switch clement for switching a connection
destination of the input of the post-stage booster circuit to the first
or second boosted signal;

and wherein the second switch element is switched to the first
boosted signal when the first switch element has been switched to

the external power supply, and the second switch element is switched
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to the second boosted signal when the first switch element has been

switched to the output of the power-supply step-down unit.

6. The supply voltage generating circuit as claimed in claim 4,
wherein a capacitor eclement that has become unnecessary for the
boosting operation in the multiple stages of booster circuits owing to
switching by the switch circuit group in accordance with the power-
supply voltage applied to the booster is connected by the switch
circuit group and made to function as a capacitor element for

stabilizing the output of the power-supply step-down unit.

7. The supply voltage generating circuit as claimed in any one of
claims 1, 4, 5 and 6, wherein the switch circuit group is controlled

by any of a metal option, fuse option and bonding option.

8. A semiconductor memory device comprising the supply voltage
generating circuit as claimed in any one of claims 1 to 7, and a load

circuit having the output of the booster at its power supply.
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ABSTRACT OF THE DISCLOSURE

AIM: To further reduce chip arca.

SOLUTION: A supply voltage generating circuit includes: a booster
20 for outputting a boosted voltage upon generating the boosted
voltage by charge pumping of a capacitor element; a power-supply
step-down unit 10 for stepping down voltage of an external power
supply to a voltage within a breakdown-voltage range of the
capacitor clement, and applying the stepped-down voltage to the
power supply of the booster 20; and a switch element SW1 for
switching between application of the external power supply to the
power supply of the booster 20 directly or via the power-supply step-
down unit 10. The booster 20 comprises multiple stages of booster
circuits. The thicknesses of gate oxide films of capacitor elements
constituted by MOS transistors included in respective booster
circuits in the multiple stages arc the same and are made smaller
than the thickness of a gate oxide film of a MOS transistor included

in a circuit having the output of the booster 20 at its power supply.

SELECTED DRAWING: Fig. 1
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may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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: i i i AlA (First Inventor to
Notice of Allowability Em"g‘gg\ﬂ £ ALMO ‘2\&;’"“ File) Statis
No

-- 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 papers filed 7/9/2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1 and 11-27. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitg//www. usplc.gov/patents/init_events/gph/index.jsg or send an inquiry to PPHisedhack@usplo.qoy .

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

a)[J Al b)[dSome *c) [] None of the:
1. [] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [[] Examiner's Amendment/Comment

2. [J Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

KHAREEM E. ALMO
Examiner
Art Unit: 2842

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150726
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1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Allowable Subject Matter
2. Claims 1 and 11-27 are allowed.
3. The following is an examiner’s statement of reasons for allowance:

The prior art of record fails to suggest or disclose coupling a selected one of the
first and second input nodes to booster circuitry comprising a plurality of booster stages
to provide an output voltage, wherein selection of the first input node corresponds\s to a
first number of booster stage and selection of the second input node corresponds to
selection of a second number of booster stages, the second number being less than
first number; and changing the booster circuitry from the first number of booster stages
corresponding to selection of the first input node to the second number of booster
stages when the second input node is selected.

With respect to claim 19, the prior art of record fails to suggest or disclose
wherein the booster circuitry configured to have a first number of booster stages when
the first input node is selected and to be changed to a second number of booster stages
when the second input node is selected, the second number being less than the first
number.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KHAREEM E. ALMO whose telephone number is
(571)272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00).

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

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KHAREEM E. ALMO/
Examiner, Art Unit 2842

/LINCOLN DONOVAN/
Supervisory Patent Examiner, Art Unit 2842
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

AP%QE;ON I ;f(Lc%\II;}AO;E G%ir?il}T I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/480,768 (09/09/2014 2842 1740 Q214336 10 1
CONFIRMATION NO. 9953
130036 REPLACEMENT FILING RECEIPT
[IPH2 [54361] c/o Stoel Rives LLP 130036
201 South Main Street, Suite 1100, One Utah Center ACKR IS AL SR

Salt Lake City, UT 84111
Date Mailed: 07/14/2015

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

Inventor(s)

Koichiro HAYASHI, Tokyo, JAPAN;

Hitoshi TANAKA, Ome, JAPAN;
Applicant(s)

PS4 Luxco S.A.R. L., LUXEMBOURG, LUXEMBOURG;
Assignment For Published Patent Application

PS4 LUXCO S.A.R.L., Luxembourg, LUXEMBOURG

Power of Attorney: The patent practitioners associated with Customer Number 130036

Domestic Priority data as claimed by applicant
This application is a CON of 13/912,845 06/07/2013 PAT 8860499
which is a CON of 12/052,422 03/20/2008 PAT 8493132

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2007-081754 03/27/2007

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

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.
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If Required, Foreign Filing License Granted: 09/15/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/480,768

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

SUPPLY VOLTAGE GENERATING CIRCUIT
Preliminary Class
327
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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 (1-866-999-4258).
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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.

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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336
CONFIRMATION NO. 9953
130036 POA ACCEPTANCE LETTER
IIPH2 [54361] c/o Stoel Rives LLP 130036
201 South Main Srcen, S 1100, One Utah Genter M

Salt Lake City, UT 84111
Date Mailed: 07/14/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/08/2015.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of

Koichiro HAYASHI et al. Confirmation No. 9953
Application No. 14/480,768

Filed: September9, 2014

For: SUPPLY VOLTAGE GENERATING CIRCUIT

Group Art Unit: 2842

Examiner: Almo, Khareem E.

Date: July 9, 2015

Docket No. 74735/255

AMENDMENT AND RESPONSE

This paper is being filed in response to the non-final Office Action of January 9, 2015,
and includes:

Amendments to the Claims reflected in the Listing of Claims that begins on page 2 of
this paper; and

Remarks that begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

LISTING OF CLAIMS

1. (Currently amended) A method for generating a supply voltage, comprising:
selecting one of a first input node supplied with a first power supply voltage and a

second input node[[s]] supplied with a second power supply voltage that is differentfrom

higher than the first power supply voltage[[,]];
coupling a selected one of the first and second input nodes to anr-eutputnedeso-thata

booster circuitry comprising a plurality of booster stages 1o provide an output voltage, wherein

selection of the first input node corresponds to a first number of booster stages and selection

of the second input node corrasponds o selection of 3 second number of booster stages, the

second number being less than first number; and

changing the booster circuitry from the first number of booster stages corresponding to

selection of the first input node to the second number of booster stages when the second input

node is selectad.

2-10. (Canceled).

11. (New) The method as claimed in claim 1, wherein the output voltage is the same

when the first input node is selected and when the second input node is selected.

12. (New) The method as claimed in claim 1, wherein the output voltage is higher than

the second power supply voltage.

79486680.1 0074735-00255 Page 2 of 6
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13. (New) The method as claimed in claim 1, wherein the second number of booster

stages is one.

14. (New) The method as claimed in claim 13, wherein the first number of booster

stages is two.

15. (New) The method as claimed in claim 1, wherein the booster circuitry is changed
between the first number of booster stages and the second number of booster stages with a

switch.

16. (New) The method as claimed in claim 1, wherein the booster circuitry is changed

with a selected one of a metal option, a bonding option, and a fuse option.

17. (New) The method as claimed in claim 1, wherein the output voltage is a power

supply voltage VPP.

18. (New) The method as claimed in claim 1, wherein the booster circuitry comprises

capacitors formed using thin gate oxide transistors.

19. (New) A semiconductor device comprising:

a first input node supplied with a first power supply voltage;

a second input node supplied with a second power supply voltage higher than the first
power supply voltage;

booster circuitry comprising a plurality of booster stages to provide an output voltage;
and

a first switch configured to couple a selected one of the first input node and the second

input node to the booster circuitry,

79486680.1 0074735-00255 Page 3 of 6
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wherein the booster circuitry configured to have a first number of booster stages when
the first input node is selected and to be changed to a second number of booster stages when

the second input node is selected, the second number being less than the first number.

20. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is the same when the first input node is selected and when the second input node is selected.

21. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is higher than the second power supply voltage.

22. (New) The semiconductor device as claimed in claim 19, wherein the second number

of booster stages is one.

23. (New) The semiconductor device as claimed in claim 22, wherein the first number of

booster stages is two.
24. (New) The semiconductor device as claimed in claim 19, wherein the booster
circuitry is changed from the first number of booster stages and the second number of booster

stages with a second switch.

25. (New) The semiconductor device as claimed in claim 19, wherein the booster

circuitry is changed with a selected one of a metal option, a bonding option, and a fuse option.

26. (New) The semiconductor device as claimed in claim 19, wherein the output voltage

is a power supply voltage VPP.

27. (New) The semiconductor device as claimed in claim 19, wherein the booster

circuitry comprises capacitors formed using thin gate oxide transistors.
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REMARKS
This paper is being filed in response to the Office Action of January 9, 2015 (the “Office

Action”).

STATUS OF THE CLAIMS

With this paper claims 1 and 11-27 are pending. Claims 1 and 19 are in independent
form. Claims 2-10 are canceled without prejudice or disclaimer. Claims 11-27 are new. No new
matter has been entered.

In the Office Action, claims 1-10 stand rejected under 35 U.S.C. § 102(e) as purportedly
being anticipated by U.S. Patent Application Publication No. 2009/0039947 by Williams
(“Williams”).

REMARKS REGARDING WILLIAMS UNDER 35 U.S.C. § 102(e)

Notwithstanding the characterization of Williams advanced in the Office Action, the
Applicant respectfully submits that Williams fails to qualify as prior art under 35 U.S.C. § 102(e).
The effective date of Williams pursuant to 35 U.S.C. § 102(e) is August 8, 2007 (the filing date).
The priority date of the instant Application antedates August 8, 2007. Therefore, Williams is
not proper prior art under 35 U.S.C. § 102(e).

The instant application includes a proper foreign priority claim to JP Application No.
2007-081754, and has been accorded the foreign priority date of March 27, 2007. See
Application Data Sheet filed on September 9, 2014. As required under 37 C.F.R. § 1.55, a

certified copy of JP Application No. 2007-081754 submitted to the USPTO and received thereby
on September 25, 2014 (the “Certified Copy”). Pursuant to 35 U.S.C. § 119, the instant
Application is entitled to the priority date of March 27, 2007, which antedates the effective
date of Williams. Therefore, Williams does not qualify as prior art under 35 U.S.C. § 102(e).

In order to further establish the priority date of the Application, the Applicant will
provide an English language translation of the Certified Copy and a statement that the

translation is accurate pursuant to 37 C.F.R. § 1.55(g)(3)(ii).

79486680.1 0074735-00255 Page 5 of 6

EX1002 / Page 104 of 242
Western Digital Technologies, Inc.



CONCLUSION

For the reasons discussed above, the Applicant submits that the claims are in proper

condition for allowance, and a Notice of Allowance is respectfully requested. If the Examiner

notes any further matters that may be resolved by a telephone interview, the Examiner is

encouraged to contact Joseph Hawkins by telephone at (801) 578-6971.

STOEL RIVES LLP

One Utah Center Suite 1100
201 S Main Street

Salt Lake City, UT 84111-4904
Telephone: (801) 328-3131
Facsimile: (801) 578-6999

79486680.1 0074735-00255

Respectfully submitted,

By /Joseph J. Hawkins/
Joseph J. Hawkins
Registration No. 63,194
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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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| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).
| hereby appoint:

Practitioners assaciated with Customer Number: 1 3 0036

OR

D Practiticner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration
Number Number

As attorney(s) or agent{s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTQ assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached staterment under 37 CFR 3.73(c) to:

IEI The address associated with Customer Number: 1 30036
OR

Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address: PS4 LUXCO S.AR.L
208, VAL DES BONS MALADES
LUXEMBOURG, LUXEMBOURG L-2121

A copy of this form, together with a statement under 37 CFR 3.73(c) {(Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed,

GNATURE of Assignee of Record
The indivla‘nﬁl/‘kholsg signatupe’and title is supplied below is authorized to act on behalf of the assignee

Signature s /% ////7? P Date  March 23, 2015
Name 1Tom [Y\Nipp,qu( Telephone
Title Manager A, authorized to act on behalf of PS4 LUXCO S.AR.L.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to ebtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitling the completed appiication form to the USPTO. Time will vary depending upen the individual case. Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.5. Pateni and Trademark Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES CR 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-919% and select opticn 2.
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.8.C. 122(b} or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act 0f1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
PS4 LUXCO S.AR.L.

Applicant/Patent Owner:

Application No./Patent No.: 14/480,768 Filed/Issue Date: 09-09-2014

Titleq: SUPPLY VOLTAGE GENERATING CIRCUIT

PS4 LUXCO S.AR.L. . a Corporation

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

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

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

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

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

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

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

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

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

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

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

1. From: HAYASHI, KOICHIRO et al. To: ELPIDA MEMORY, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 020708 , Frame 0084 , or for which a copy thereof is attached.
> From: ELPIDA MEMORY, INC. To: PS4 LUXCO S.AR.L.

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

Reel 032899 , Frame 0588 , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

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

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

To:

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

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

To:

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

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

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

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

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

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

/Joseph J. Hawkins/ 2015-07-08

Signhature Date

Joseph J. Hawkins 63194

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTOMAIAI4 (0714}

Approved for use through 04/30/2017. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DERPARTMENT OF COMMERCE

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

Attorney Docket Number | 74735/255

H] § B
Application Data Sheet 37 CFR 1.76 Application Number 14/480,768

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

?‘e dp; dication data shest is part of the provisional or nongrovisienal application for which it is baing submitted. The following form contains the
3 1O data arranged in a format specified by the United States Patent and Trademark Office as cutlined in 37 CFR 1.76

This document may be complated electronically and submitted to the Office in electronic format using the Elactronic Filing System (EFS) or the
documant may be printed and included in a paper filad appiication.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associatad with this Application Data Sheet may fall under a Secracy Order pursuant {o
37 CFR 5.2 {Paper filers only. Appiications that fall under Secrecy Order may not be filed electronically )

Inventor information:

fnventor 1
Lagal Name

Prafix, Given Name Middie Nams Family Nams Suffix

Residence Information (Select One} (&) US Residency (O NonUS Residency () Active US Military Service
City State/Province | Country of Residencd

Malling Addrass of Inventor:

Address 1

Address 2

City Stata/Provinece
Postal Code [ Countryi

All Inventors Must Be Listed - Additional invenior Information blocks may be
generated within this form by selecting the Add butlon.

Correspondence Information:

Enter sither Customer Numbsr or complets the Correspondsance Information section below.
For further information see 37 CFR 1.33{a}.

[1 An Address is being provided for the correspondence Information of this application.

Customer Number
Email Address

Application Information:

Title of the Invention SUPPLY VOLTAGE GENERATING CIRCUIT

Attorney Docket Mumber Small Entity Status Claimed [
Application Type Nonprovisional

Subject Mattar Utility

Total Number of Drawing Sheats (if any) Suggested Figure for Publication (if any)

Filing By Reference:

£F8 Web 2.2.12
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PTOIAIAM 4 (07-14)

Approved for use through 04/30/2017. OMB 065

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond fo a colfection of information unless it containg a valid OGMB control number.

Attorney Docket Number | 74735/255
Application Number 14/480,768

Apgplication Data Sheet 37 CFR 1.7¢

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

Only complete this section when filing an application by reference under 35 US.C 11 1{c) and 37 TFR 1.57(3). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic henefit or foreign priority information must be
provided in the appropriate section{(s) below {i.e,, “Domestic Benefit/National Stage information” and “Foreign Priority information”).

Faor the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and reguiremants of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellactual Property Authority or Country
filed application

Publication Information:
[ Request Early Publication (Fee requirad at time of Request 37 GFR 1.219}

Request Not to Publish. 1 nereby request that the attached application not be published under

M 35 U.8.C. 122(b} and certify that the invention disclosed in the atiached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, thatl requires
publication at eighteen months after filing.

Representative Information:

Representative information shouid be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does nof constituie a power of attorney in the application (see 37 CFR 1.32).

Either anter Customer Number or complate the Representative Name section balow. If both sections are completed the customer
Numbar will be used for the Reprasantative Information during procassing.

Please Ssalact One: (@ Custormner Number l () US Patent Praciitioner | () Limited Recognition (37 CFR 11.9)

Customer Number

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C 119}, 120, 121, 365(c), or 388(¢} or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.5.C 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank,

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Bate (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.12
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PTOIAIAM 4 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond fo a colfection of information unless it containg a valid OGMB control number.

Attorney Docket Number | 74735/255
Application Number 14/480,768

Apgplication Data Sheet 37 CFR 1.7¢

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 113{b) and 37 CFR 1.55. Whan priority is claimed to & foreign application
that is eligible for retrieval under the priority document exchange program (PDX)‘ the information will be used by the Cffice to
automatically attempt retrieval pursuant to 37 CFR 1.85(i){(1) and (2). Under the PDX program, applicant baars the ultimata
rasponsibility for ensuring that a copy of the foreign application is received by the Offica from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)1).

Application Number Cc:surztryi Filing Pate (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Dala may bs generated within this form by sslscting the
Add bution.

Statement under 37 CFR 1.85 or 1.78 for AlA {First Inventor to File) Transition
Applications

This application (1) claims priority fo or the benefit of an application filed before March 18, 2013 and (2} also

contains, or contained at any time, a claim {o a claimed invention that has an effective filing date on or after March
[1 18, 2013

NOTE: By providing this stalement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined undear the first inventor to file provisions of the AlA.

Authorization o Permit Access:

{71 Authorization to Permit Access to the Instant Application by the Participating Offices

EFS Web 2.2.12
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PTOIAIAM 4 (07-14)

Approved for use through 04/30/2017. OMB 065

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond fo a colfection of information unless it containg a valid OGMB control number.

Attorney Docket Number | 74735/255

Apgplication Data Sheet 37 CFR 1.7¢ —
Application Number 14/480,768

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

if checked, the undersignad hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIPO), the World intellectual Propenty Office (WIPO),
and any other intellectual property offices in which & foreign application claiming priority o the instant patent application

is filed access to the instant patent appiication. See 37 CFR 1.14{c) and {(h)}. This box should not be checked if the applicant
does not wish the EPQG, JPO, KIPO, WIPO, or other intellactual property office in which a foreign application claiming priority
to the instant patent application is flled to have access to the instant patent application.

In accordance with 37 CFR 1.14(h}(3), access will be providad to & copy of the instant patent application with respect

to: 1} the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d} if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filad in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

in accordance with 37 CFR 1.14{c), access may be providad to information concerning the date o f filing this Autherization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

if the applicant is the inventor (or the remaining joint inventor or invantors under 37 CFR 1.45), this section should not be complatad.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation fo assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. If the applicant is an
applicant undar 37 CFR 1.46 (assignes, person to whom the inventor is obligated to assign, or parson who otherwise shows sufficient
progrietary interest) togather with one or more joint invantors, then the joint inventor or inventors who are also the applicant should be
identified in this saction.

(& Assignee (O Legai Representative under 35 U.8.C. 117 () Joint inventor
(:) Person to whom the inventor is obligated to assign. (’:) Parson who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated inventor :

if the Applicant is an Organization check here. A

Organization Name PS4 Luxco SARL

Mailing Address Information For Applicant:

Address 14 208, VAL DES BONS MALADES

Address 2

City LUXEMBOURG State/Province

Ccsuntry’ i LU Paostal Code L-2121
Phone Number Fax Number

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond fo a colfection of information unless it containg a valid OGMB control number.

Attorney Docket Number | 74735/255
Application Number 14/480,768

Apgplication Data Sheet 37 CFR 1.7¢

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

Email Address

Additional Applicant Data may be generaled within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignmeant recordad by the Office.

Assignee 1

Complata this section if assignee information, including non-applicant assignee information, is desired to be inciuded on the patent
apptlication publication . An assignee-applicant identifiad in the "Appiicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, compiete this section only ¥ identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here, ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignes including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi = Postal Code
Phone NMumber Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Dala may be generated within this form by
sglecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature  JJoseph J. Hawkins/ Date (YYYY-MM-DD)Y| 2015-07-08

First Name | Joseph Last Name | Hawkins Registration Number | 63194

Additional Signature may be generated within this form by selecling the Add button.

EFS Web 2.2.12

EX1002 / Page 120 of 242
Western Digital Technologies, Inc.



PTOIAIAM 4 (07-14)

Approved for use through 04/30/2017. OMB 065

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond fo a colfection of information unless it containg a valid OGMB control number.

Aftorney Docket Number | 74735/255
Application Number 14/480,768

Apgplication Data Sheet 37 CFR 1.7¢

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO fo process) an application, Confidentiality is governad by 38 U.8.C. 122 and 37 CFR 1.14. This
collaction is estimated to take 23 minutes o complete, including gathering, pregaring, and submitting the complatad application date
sheet 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. Depariment of Commaearce, 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.

EFS Web 2.2.12

EX1002 / Page 121 of 242
Western Digital Technologies, Inc.
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The Privacy Act of 1974 {P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant o the requiremenis of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b}2); (2) furnishing of the information s d is voluntary; and (3) the principal purpose for which the information is
used by the LS. Patent and Trademark Office is o process and/or examine your submission relaied fo a patent application or patent. |f you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandenment of the application or expiration of the patent.

The information provided by you in this form will be subject 1o the following routine uses:

1. The information on this form will be treated confidentially io the exient allowed under the Freedom of information Act (5 U.S.C. 552)
and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determing
whether the Freedom of Information Act reguiras disclosura of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence o a court, magisirate, or
administrative iribunal, including disclosures to opposing counset in the course of setilement negotiatons.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reguest involving an
individual, to whom the record periains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine usg, {0 a coniracior of the Agency having nead for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Actof 1974, as
amended, pursuant to 8 L1.S.C. 552a(m).

5. A record related to an international Appiication filed under the Patent Cooperation Treaty in this system of recerds may be disciosed,
as a routine use, 1o the international Bureau of the Warld intellectual Property Crganization, pursuant to the Patent C o o p eration Treaty.

8. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 11.S.C. 218(c}).

7. A record from this system of records may be disciosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducied by GSA as part of that agency's responsibiiity fo recommend improvements in records
management practices and programs, under authority of 44 U.8.C. 2904 and 2908. Such disclosure shail be made in accordance with the
(3SA regulations govarning inspection of records for this purpose, and any other relevant {i.e., GSA or Commerce) directive. Such
disclosure shall not be used o make determinations about individuals.

2. A record from this system of records may be disclosed, as a routine use, 1o the public after either publication of the application pursuant
to 35 U.8.C. 122(h} or issuance of a patent pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as aroutine use, to the public if the record was in an application which became abandoned or in which the proceedings were

terminated and which applicaton is referenced by either a published appiication, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, 10 a Federal, State, or local law enforcament agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/480,768 HAYASHI ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor o File)
KHAREEM E. ALMO 2842 SN‘Z*“S

-- 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 3MONTHS 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)IX] Responsive to communication(s) filed on 9/9/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5)X Claim(s) 1-10is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-10is/are rejected.
8)[1 Claim(s) ____is/are objected to.
9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspio.qoy.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 9/9/2014 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1..X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZ Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
Paper No(s)/Mail Date ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20141229
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Application/Control Number: 14/480,768 Page 2
Art Unit: 2842

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

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

A person shall be entitled to a patent unless —

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

3. Claims 1-10 are rejected under pre-AlA 35 U.S.C. 102¢ as being anticipated by

Williams (US 20090039947).
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Art Unit;: 2842
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Page 4

With respect to claim 1, figure 4A-4D of Williams (US 20090039947).discloses a

method for generating a supply voltage, comprising: selecting one of a first input node

(Vy) supplied with a first power supply voltage (GND) and a second input nodes (Vx)

supplied with a second power supply voltage (Vbatt) that is different from the first power

supply voltage, coupling a selected one of the first and second input nodes to an output

node (Vout 1 or Vout2) so that a boosted voltage at an output terminal takes a first level

when the first input node is coupled to the output node (0V open) and a second level
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Application/Control Number: 14/480,768 Page 5
Art Unit: 2842

when the second input node is coupled to the output node (+2V), wherein the boosted
voltage, which is greater than a voltage at the selected one of the first and second input
nodes, is generated by a voltage booster circuit including first (62) and second
transistors (65) and a capacitor (67), the first transistor being provided between the
input terminal and one end of the capacitor, the second transistor being provided
between the one end of the capacitor and the output terminal.

With respect to claim 2, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the first transistor is configured to supply the one
end of the capacitor with the voltage (Vbat) at the selected one of the first and second
input nodes, the capacitor being configured to be supplied with an additional voltage
(second Vbat) at the other end thereof to boost the voltage at the one end of the
capacitor up to the boosted voltage, the second transistor being configured to supply
the output terminal with the boosted voltage (2Vbat).

With respect to claim 3, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein each of the first and second transistors is N-type.

With respect to claim 4, figure 4 discloses the method for generating a supply
voltage as claimed in claim 2, wherein the first transistor takes an ON-state when the
second transistor takes an OFF-state and the first transistor takes an OFF-state when
the second transistor takes an ON-state.

With respect to claim 5, figure 4 discloses the method for generating a supply

voltage as claimed in claim 2, wherein the boosted voltage takes approximately a sum
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Application/Control Number: 14/480,768 Page 6
Art Unit: 2842

of the voltage at the selected one of the first and second input nodes and the additional
voltage (2batt).

With respect to claim 6, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the output node supplies the boosted voltage to a
circuit for driving a word line (Note the boosted voltage is capable of being used to drive
a word line but the actual application of the boosted voltage is deemed intended use).

With respect to claim 7, figure 4 discloses the method for generating a supply
voltage as claimed in claim 6, wherein thicknesses of gate oxide films of the first and
second transistors are less than thicknesses of gate oxide film of transistors in the
circuit for driving a word line. (with respect to the word line transistors this is deemed
intended use because the circuit is capable of driving a word line).

With respect to claim 8, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the voltage booster circuit includes multiple
booster circuits.

With respect to claim 9, figure 4 discloses the method for generating a supply
voltage as claimed in claim 8, wherein the voltage booster circuit includes a switch
element to change a number of stages of the multiple booster circuits (66 or 68 would
suffice as the switching element.

With respect to claim 10, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, further comprising decreasing an external voltage to
become one of the first power supply voltage and the second power supply voltage.

(here decreasing the supply voltage is interpreted as selecting the ground voltage).
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Application/Control Number: 14/480,768 Page 7
Art Unit: 2842

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KHAREEM E. ALMO whose telephone number is
(571)272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00).

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

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KHAREEM E. ALMO/
Examiner, Art Unit 2842

/LINCOLN DONOVAN/
Supervisory Patent Examiner, Art Unit 2842
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WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336
CONFIRMATION NO. 9953
23373 PUBLICATION NOTICE
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. N AT AN RO
SUITE 800 000000072572957

WASHINGTON, DC 20037

Title:SUPPLY VOLTAGE GENERATING CIRCUIT

Publication No.US-2014-0375369-A1
Publication Date:12/25/2014

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q214336
Koichiro HAYASHI, et al.
Appln. No.: 14/480,768 Group Art Unit: 2842
Confirmation No.: 9953 Examiner: ALMO, KHAREEM E
Filed: September 9, 2014
For: SUPPLY VOLTAGE GENERATING CIRCUIT
SUBMISSION OF DECLARATION

MAIL STOP MISSING PARTS
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In view of the application filed on September 9, 2014, without the appropriate executed
documents, and since Applicant’s attorney has not yet received the “Notification of Missing
Requirements” for the above application, Applicant submits herewith a copy of the Declaration
(4 pages) properly executed by the inventors for the above identified application.

The USPTO is directed and authorized to charge all required fees, except for the Issue
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any
overpayments to said Deposit Account.

Respectfully submitted,
FCarl I, Pellegrini /

SUGHRUE MION, PLLC Carl J. Pellegrini
Telephone: 202.293.7060 Registration No. 40,766
Facsimile: 202.293.7860
WASHINGTON OFFICE
23373

CUSTOMER NUMBER

Date: November 3, 2014
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PTO/AIAIDT (08-12)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Papenwork Reduction Act of 1995, no persons are required to respond to a collection of information unless i displays a valid OMB conlrol number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DES!GN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | SUPPLY VOLTAGE GENERATING CIRCUIT

nvention

As the below named inventor, | hereby declare that:

This declaration -
is directed to: D The attached application, or

United States application or PCT international application number 14/480,768

9 September 2014

filed on

The above-identified application was made or authorized to be made by me.

1 beliave that [ am the original inventer or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information i documents filed in a patent application that may
contribute to identily theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Pestitioner/applicant is advised that the record of a patent application is avaflable to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTQ-2038 submitted for payment purpases are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: KOIChiro, HAYASHI Dato (Opfonsl): 22 59/’Tﬁm ;e}, 20 /4_ ‘

Signature: (f(a»(o@zca— #«vﬂq MX.

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire invenfive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to fils (and
by the USPTG to process) an application. Gonfidentiality is governed by 35 U.S.C. 422 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 1 minute to
complete, Including galhering, preparing, and submitting the completed application form ta the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andior 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 assistanice in completing the form, cail 1-800-PTO-9133 and select oplion 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (56 U.8.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an applicaticn open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federali, State,
or local law enforcement agency, if the USPTO becomes aware of a viclation or potential
violation of law or regulation.
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PTO/AIA (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | SUPPLY VOLTAGE GENERATING CIRCUIT

lnvention

As the below named inventor, | hereby declare that:

This declaralion -
is directed to! D The attached application, or

United States application or PCT international application number 14/ 480'768

9 September 2014

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social securily numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes} is never required by the USPTO
to support a petition or an apptication. If this type of persona! information is included in documents submitted to the USPTO,
petitioners/applicants should cansider redacting such personal information from the documents befere submitting them 1o the
USPTQ. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application fite and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Hitoshi, TANAKA Date (Optional) ; 1,7 S’ﬁ{?'[ﬂﬁmb{f’ 20’},'

Signature: /MU (\TM!‘JZ{(’

Note: An application data sheet (PTO/SBI14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an addilional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The Information Is required to oblain or retain a benefit by the public which is 1o file (and
by the USPTQ to process) an application. Confidentiality Is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 1 minute to
complete, including gaihering, preparing, and submitting the completed appfication form to the USPTO. Time will vary depending upon the Individual case, Any
comments on the amount of time you require to complele this form andfor suggestions for reducing this burden, should be sent o the Chief Infermation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1460.

if you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records s required by the Freedom of Information Act.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. £52a{m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisiher designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2904 and 2808. Such disclosure shall
he made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or Issuance of a patent
pursuant fo 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
viclation of law or regulation.
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Koichiro HAYASHI
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Total Files Size (in bytes):‘ 509006

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336 9953
23373 7590 10/07/2014
EXAMINER
SUGHRUE MION, PLLC | |
2100 PENNSYLVANIA AVENUE, N.W. ALMO, KHAREEM E
SUITE 800 ART UNIT PAPER NUMBER
WASHINGTON, DC 20037 | | |
2842
| NOTIFICATION DATE | DELIVERY MODE |
10/07/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PPROCESSING@SUGHRUE.COM
sughrue @sughrue.com
USPTO@sughrue.com

PTOL-90A (Rev. 04/07)

EX1002 / Page 144 of 242
Western Digital Technologies, Inc.



Application No. Applicant(s)
14/480,768 HAYASHI ET AL.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
KHAREEM E. ALMO 2842 SN‘Z‘“S

-- 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 MONTHS 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) Responsive to communication(s) filed on 9/9/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5[ Claim(s) 1-10is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-10 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 9/9/2014 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date 9/16/2014. ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140930
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Application/Control Number: 14/480,768 Page 2
Art Unit: 2842

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

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

A person shall be entitled to a patent unless —

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

3. Claims 1-10 are rejected under pre-AlA 35 U.S.C. 102e as being anticipated by

Imanaka (US 20090160367).
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Application/Control Number: 14/480,768 Page 3

Art Unit: 2842
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Application/Control Number: 14/480,768 Page 4
Art Unit: 2842
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With respect to claim 1, figure 4A-4D of Imanaka (US 20090160367) discloses a
method for generating a supply voltage, comprising: selecting one of a first input node
(Vy) supplied with a first power supply voltage (GND) and a second input nodes (Vx)
supplied with a second power supply voltage (Vbatt) that is different from the first power
supply voltage, coupling a selected one of the first and second input nodes to an output
node (Vout 1 or Vout2) so that a boosted voltage at an output terminal takes a first level

when the first input node is coupled to the output node (0V open) and a second level
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Application/Control Number: 14/480,768 Page 5
Art Unit: 2842

when the second input node is coupled to the output node (+2V), wherein the boosted
voltage, which is greater than a voltage at the selected one of the first and second input
nodes, is generated by a voltage booster circuit including first (62) and second
transistors (65) and a capacitor (67), the first transistor being provided between the
input terminal and one end of the capacitor, the second transistor being provided
between the one end of the capacitor and the output terminal.

With respect to claim 2, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the first transistor is configured to supply the one
end of the capacitor with the voltage (Vbat) at the selected one of the first and second
input nodes, the capacitor being configured to be supplied with an additional voltage
(second Vbat) at the other end thereof to boost the voltage at the one end of the
capacitor up to the boosted voltage, the second transistor being configured to supply
the output terminal with the boosted voltage (2Vbat).

With respect to claim 3, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein each of the first and second transistors is N-type.

With respect to claim 4, figure 4 discloses the method for generating a supply
voltage as claimed in claim 2, wherein the first transistor takes an ON-state when the
second transistor takes an OFF-state and the first transistor takes an OFF-state when
the second transistor takes an ON-state.

With respect to claim 5, figure 4 discloses the method for generating a supply

voltage as claimed in claim 2, wherein the boosted voltage takes approximately a sum
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Application/Control Number: 14/480,768 Page 6
Art Unit: 2842

of the voltage at the selected one of the first and second input nodes and the additional
voltage (2batt).

With respect to claim 6, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the output node supplies the boosted voltage to a
circuit for driving a word line (Note the boosted voltage is capable of being used to drive
a word line but the actual application of the boosted voltage is deemed intended use).

With respect to claim 7, figure 4 discloses the method for generating a supply
voltage as claimed in claim 6, wherein thicknesses of gate oxide films of the first and
second transistors are less than thicknesses of gate oxide film of transistors in the
circuit for driving a word line. (with respect to the word line transistors this is deemed
intended use because the circuit is capable of driving a word line).

With respect to claim 8, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, wherein the voltage booster circuit includes multiple
booster circuits.

With respect to claim 9, figure 4 discloses the method for generating a supply
voltage as claimed in claim 8, wherein the voltage booster circuit includes a switch
element to change a number of stages of the multiple booster circuits (66 or 68 would
suffice as the switching element.

With respect to claim 10, figure 4 discloses the method for generating a supply
voltage as claimed in claim 1, further comprising decreasing an external voltage to
become one of the first power supply voltage and the second power supply voltage.

(here decreasing the supply voltage is interpreted as selecting the ground voltage).
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Application/Control Number: 14/480,768 Page 7
Art Unit: 2842

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KHAREEM E. ALMO whose telephone number is
(571)272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00).
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAII\/[SI IND CLAIMSl
14/480,768 09/09/2014 2827 1740 Q214336 10 1
CONFIRMATION NO. 9953
23373 FILING RECEIPT
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. T I A
SUITE 800 000000070781019

WASHINGTON, DC 20037
Date Mailed: 09/17/2014

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

Inventor(s)
Koichiro HAYASHI, Tokyo, JAPAN;
Hitoshi TANAKA, Ome, JAPAN;
Applicant(s)
Koichiro HAYASHI, Tokyo, JAPAN;
Hitoshi TANAKA, Ome, JAPAN;
Assignment For Published Patent Application
PS4 LUXCO S.A.R.L., Luxembourg, LUXEMBOURG

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/912,845 06/07/2013
which is a CON of 12/052,422 03/20/2008 PAT 8493132

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2007-081754 03/27/2007

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

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
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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: 09/15/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/480,768

Projected Publication Date: 12/25/2014

Non-Publication Request: No

Early Publication Request: No
Title

SUPPLY VOLTAGE GENERATING CIRCUIT
Preliminary Class
365
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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 (1-866-999-4258).

page 2 of 3

EX1002 / Page 186 of 242
Western Digital Technologies, Inc.



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.

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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
14/480,768 09/09/2014 Koichiro HAYASHI Q214336
CONFIRMATION NO. 9953
23373 NOTICE
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. N AT
SUITE 800 000000070781020

WASHINGTON, DC 20037
Date Mailed: 09/17/2014

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Koichiro HAYASHI
Hitoshi TANAKA
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/480,768
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 720
(ngg?RLglg@;MS 10 minus 20= OR [x 80 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
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" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1.
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Docket No.: Q214336

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Koichiro HAYASHI, et al.
Application No.: 14/480,768 Confirmation No.: 9953
Filed: September 9, 2014 Art Unit: Not Yet Assigned
Title: SUPPLY VOLTAGE GENERATING CIRCUIT Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT (IDS)

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

Dear Madam:

Pursuant to MPEP 609.02, Applicant(s) expect the Examiner to consider all the
references submitted, cited, or otherwise considered during the prosecution of all the ancestor
applications listed on the application data sheet of the present application. The Applicant(s) do

not plan to resubmit a listing of those references unless the Examiner explicitly requests.

Dated: September 16, 2014 Respectfully submitted,

¢ Carl J. Pellegrint /
Registration No.: 40,766

Sughrue Mion, PLLC
2100 Pennsylvania Avenue, NW
Washington, DC 20037-3213
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Electronic Acknowledgement Receipt

EFS ID: 20152684
Application Number: 14480768
International Application Number:
Confirmation Number: 9953

Title of Invention:

SUPPLY VOLTAGE GENERATING CIRCUIT

First Named Inventor/Applicant Name:

Koichiro HAYASHI

Customer Number:

23373

Filer:

Carl Joseph Pellegrini/Amina Ashraf

Filer Authorized By:

Carl Joseph Pellegrini

Attorney Docket Number: Q214336
Receipt Date: 16-SEP-2014
Filing Date: 09-SEP-2014

Time Stamp: 15:11:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN . . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
Inf tion Discl Stat t (IDS) 17570
nrormation Liscliosure s>tatemen
1 Form (SB0S) IDS.PDF no 1
25369700chc8169dafbe25¢1e2e0d2bc79
Warnings:
Information:
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This is notan USPTO supplied IDS fillable form

Total Files Size (in bytes):i 17570

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.
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SUPPLY VOLTAGE GENERATING CIRCUIT

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a Continuation Application of U.S.
Application No. 13/912,845 filed June 7, 2013 which is a
Continuation of Application No. 12/052,422 filed March 20, 2008,
which claims the benefit of the priority of Japanese Patent
Application No. 2007-081754, filed on March 27, 2007, the
disclosures of which are incorporated herein in their entirety by

reference thereto.

FIELD OF THE INVENTION

[0001]
This invention relates to a supply voltage generating circuit
and, more particularly, to a supply voltage generating circuit for

generating a boosted voltage within a semiconductor storage device.

BACKGROUND OF THE INVENTION

[0002]
If specifications relating to a DRAM are changed or the
specifications have not been fully decided, there are cases where the

supply voltage supplied from the outside in accordance with a
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request from the user differs. A supply voltage supply circuit for
driving a word line is one circuit for which different supply voltages
are required of externally applied power. Designing such a supply
voltage supply circuit involves preparing a plurality of types of
transistors having oxide-film thicknesses for which circuit operation
is optimum, and designing the circuit based upon the plurality of
types of transistors. If a booster circuit is designed assuming a case
where the power supplied will differ depending upon the
specifications, the problem of oxide-film withstand voltage and a
current-consumption problem ascribable to gate leakage must be
taken into account. If, in order to avoid these problems, a transistor
for thick-film capacitance is used in the circuit in accordance with
the higher voltage among voltages that have been set depending
upon specifications, there is the danger that this will result in a
booster circuit of larger area.

[0003]

Patent Document 1 describes a supply voltage generating
circuit in which capacitors having different film thicknesses are used
selectively in dependence upon the operating supply voltage, thereby
reducing circuit layout area and generating a stable supply voltage.
This supply voltage generating circuit is one that boosts the
operating supply voltage of the device and outputs the boosted
voltage and has a first capacitor made of a thick insulating film, a

second capacitor made of a thin gate insulating film, and a switch
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circuit for changing the circuit connections of the first and second
capacitors in accordance with the operating supply voltage.
[0004]

[Patent Document 1]

Japanese patent Kokai Publication No. JP-P2005-158098A

SUMMARY OF THE DISCLOSURE

[0005]

The following analyses are given by the present invention.
The entire disclosure of the above mentioned patent document is
incorporated herein by reference thereto.

The booster of the supply voltage generating circuit has a
boosting pump capacitor element that utilizes the oxide-film
capacitance of a transistor. There are many cases where the boosting
capacitor element requires a very large capacitance. This
necessitates a large area and has a major impact upon the area of the
overall chip. Since the capacitance of the oxide film is inversely
proportional to the thickness of the oxide film, usually use of a thin-
film capacitor element (thin-film transistor) is desired. However, in
a case where the supply voltage supplied from the outside differs
depending upon the specifications, as mentioned above, a thick-film
transistor usually is used as the boosting capacitor element in order
that the supply voltage supplied will not exceed the breakdown (or
withstand) voltage of a thin-film transistor. Normally the value of a

voltage for driving a word line will exhibit almost no change even if

EX1002 / Page 198 of 242
Western Digital Technologies, Inc.



10

15

20

25

the supply voltage supplied from the outside changes. Accordingly,
regardless of the fact that the lower the external supply voltage, the
greater the number of pump capacitor elements required, a thick film
having little capacitance must be used even in a case where voltage
is low because of the breakdown voltage of the oxide film. Thus,
with the conventional circuitry, the design must be such that
transistor breakdown voltage will be in conformity with the high side
of the external supply voltage. Consequently, part of the booster
capacitance in the booster circuit, e.g., the first capacitor in Patent
Document 1, must be made a thick-film capacitor element and,
hence, the degree to which chip area can be reduced is limited.
[0006]

Accordingly, it is an object of the present invention to
provide a supply voltage generating circuit of smaller chip area.
[0007]

According to a first aspect of the present invention, there is
provided a supply voltage generating circuit comprising: a booster
that outputs a boosted voltage upon generating the boosted voltage
by charge pumping of a capacitor element. There is a power-supply
step-down unit that steps down voltage of an external power supply
to a voltage within a breakdown-voltage range of the capacitor
element, and applies the stepped-down voltage to the power supply
of the booster. There is a switch circuit group that switches between
application of the external power supply to the power supply of the

booster directly or via the power-supply step-down unit.
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[0008]

Preferably, in the supply voltage generating circuit of the
present invention, the capacitor element is constituted by a MOS
transistor having a gate oxide film, and the thickness of the gate
oxide film is made less than thickness of a gate oxide film of a MOS
transistor included in a load circuit having the output of the booster
as its power supply.

[0009]

Preferably, in the supply voltage generating circuit of the
present invention, the booster comprises multiple stages of booster
circuits, and thicknesses of gate oxide films of capacitor elements
constituted by MOS transistors included in respective ones of the
booster circuits are the same.

[0010]

Preferably, in the supply voltage generating circuit of the
present invention, the booster is so adapted that the number of
booster stages in the multiple stages of booster circuits is changed
over by the switch circuit group in accordance with the power-supply
voltage applied to the booster.

[0011]

Preferably, in the supply voltage generating circuit of the
present invention, the booster includes a pre-stage booster circuit
and a post-stage booster circuit; the pre-stage booster circuit
generates a first boosted signal having an amplitude between ground

potential and a potential that is double the potential of the external
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power supply; the post-stage booster circuit receives, as an input, the
first boosted signal or a second boosted signal having an amplitude
between ground potential and the output potential of the power-
supply step-down unit; and the switch circuit group has a first switch
element for switching a connection destination of the power supply
of the booster to the external power supply or to the output of the
power-supply step-down unit, and a second switch element for
switching a connection destination of the input of the post-stage
booster circuit to the first or second boosted signal; wherein the
second switch element is switched to the first boosted signal when
the first switch element has been switched to the external power
supply, and the second switch element is switched to the second
boosted signal when the first switch element has been switched to
the output of the power-supply step-down unit.

[0012]

Preferably, in the supply voltage generating circuit of the
present invention, it is so arranged that a capacitor element that has
become unnecessary for the boosting operation in the multiple stages
of booster circuits owing to switching by the switch circuit group in
accordance with the power-supply voltage applied to the booster is
connected by the switch circuit group and made to function as a
capacitor element for stabilizing the output of the power-supply
step-down unit.

[0013]
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Preferably, in the supply voltage generating circuit of the
present invention, the switch circuit group is controlled by any of a
metal option, fuse option and bonding option.

In a second aspect of the present invention, there is provided
a semiconductor storage device comprising the supply voltage
generating circuit, and a load circuit having the output of the booster
as its power supply.

[0014]

The meritorious effects of the present invention are
summarized as follows.

In accordance with the present invention, the voltage of the
external power supply is stepped down to a voltage within the
breakdown-voltage range of the capacitor element and is supplied to
the booster in a case where the voltage of the external power supply
exceeds the breakdown voltage of the capacitor element. As a result,
thin-film capacitor elements can be used for all of the capacitor
elements in the booster. This makes it possible to reduce chip area.

Other features and advantages of the present invention will be
apparent from the following description taken in conjunction with
the accompanying drawings, in which like reference characters

designate the same or similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a block diagram illustrating the configuration of a
supply voltage generating circuit according to an exemplary
embodiment of the present invention;

Fig. 2 is a circuit diagram of a booster according to an
exemplary embodiment of the present invention;

Fig. 3A is an equivalent circuit in a case where the booster
performs a two-stage operation, and Fig. 3B is a timing chart
illustrating the waveforms of signals associated with the equivalent
circuit;

Fig. 4A is an equivalent circuit in a case where the booster
performs a single-stage operation, and Fig. 4B is a timing chart
illustrating the waveforms of signals associated with the equivalent
circuit; and

Fig. 5 is a circuit diagram of a power-supply step-down unit.

PREFERRED MODES OF THE INVENTION

A preferred exemplary embodiment of the present invention
will now be described in detail with reference to the accompanying
drawings.

[0015]

Fig. 1 is a block diagram illustrating the configuration of a
supply voltage generating circuit according to an exemplary
embodiment of the present invention. As shown in Fig. 1, the supply
voltage generating circuit includes a power-supply step-down unit

10, a booster 20 and a switch element SW1.
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[0016]

The booster 20 generates a boosted voltage by the charge
pumping of capacitor elements and outputs the boosted voltage
generated. In a case where the voltage of an external power supply
exceeds the breakdown voltage of the capacitor elements, the power-
supply step-down unit 10 steps down the external supply voltage to a
voltage within the range of breakdown voltage of the capacitor
elements and applies the stepped-down voltage to the power supply
of the booster 20. The switch element SW1 switches between
application of the external power supply to the power supply of the
booster 20 directly or via the power-supply step-down unit 10.
[0017]

The capacitor elements in the booster 20 are constituted by
MOS transistors. Preferably, the thickness of the gate oxide film of
each MOS transistor is made less than the thickness of a gate oxide
film of a MOS transistor included in a load circuit having the output
VPP (Fig. 1) of the booster 20 as its power supply. An example of
the load circuit is a circuit for driving a word line.

[0018].

Preferably, the booster 20 comprises multiple booster circuits
21a and 21b, and the thicknesses of gate oxide films of the capacitor
elements constituted by the MOS transistors included in respective
ones of the booster circuits are the same.

[0019]
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Preferably, the booster 20 is so adapted that the number of
booster stages (e.g., one stage or two stages) constituted by the
multiple booster circuits 21a, 21b is changed over by a switch
element SW2 in accordance with the power-supply voltage applied to
the booster 20.

[0020]

It may be so arranged that a semiconductor storage device
typified by a DRAM, particularly a DDR-SDRAM, includes a supply
voltage generating circuit having the above-described configuration,
and a load circuit (not shown) the power supply of which is the
output of the booster 20. An example of the load circuit is a circuit
for driving a word line.

[0021]

In accordance with the supply voltage generating circuit
having the above-described configuration, the voltage of the external
power supply is stepped down by the power-supply step-down unit 10
in a case where the external supply voltage is so high as to exceed
the breakdown voltage of the capacitor elements (thin-film
transistors). This is based upon the condition that the external
supply voltage will differ depending upon the specifications. It is
possible for thin-film capacitor elements having a large capacitance
to be used in the booster 20 and to be used conjointly also in a case
where the supply voltage is low. Accordingly, layout area in the
chip can be reduced by a wide margin. Now an exemplary

embodiment of the present invention will be described in detail.
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[EXEMPLARY EMBODIMENT]

[0022]

Fig. 1 is a block diagram illustrating a supply voltage
generating circuit according to an exemplary embodiment of the
present invention. As shown in Fig. 1, the supply voltage generating
circuit includes the power-supply step-down unit 10, booster 20 and
switch element SW1, which is of single-pole, double-throw type.
The switch element SW1 switches between application of the voltage
of an external power supply VDDPI1 to power supply Vdd of the
booster 20 directly or as power supply VDLP following stepping
down of the voltage of an external power supply VDDP2 by the
power-supply step-down unit 10,

[0023]

The booster 20 includes a pre-stage booster circuit 21a, a
post-stage booster circuit 21b, and single-pole, double-throw switch
element SW2 for switching between the booster circuits 21a and 21b.
The booster 20 generates a boosted voltage from power supply Vdd
by charge pumping of the capacitor elements using a driving signal
SO0, and supplies the boosted voltage to a load circuit, an example of
which is a circuit for driving a word line, as power supply VPP. At
this time the switch element SW2 changes over the number of
booster stages in the booster 20 to one stage, namely the booster
circuit 21b, or to two stages, namely the booster circuits 21a and

21b.
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[0024]

The booster circuit 21a receives the driving signal SO as an
input and outputs a signal (a first boosted signal) having an
amplitude between ground potential and a potential that is double the
potential of the external power supply VDDP1. Further, the booster
circuit 21b receives a signal (a second boosted signal) having an
amplitude between ground potential and the potential of power
supply VDLP, or the output signal (the first boosted signal) of the
booster circuit 21a, as an input, boosts the signal and outputs the
boosted signal as power supply VPP. The switch element SW2 is
switched to the first boosted signal when the switch element SW1
has been switched to the external power supply VDDP1, and the
switch element SW2 is switched to the second boosted signal when
the switch element SW1 has been switched to the output (VDLP) of
the power-supply step-down unit 10.

[0025]

The details of the booster 20 will be described next. Fig. 2 is
a circuit diagram of the booster according to this exemplary
embodiment of the present invention. As shown in Fig. 2, the
booster 20 includes the booster circuits 21a, 21b and a signal supply
circuit 22 to which the signal SO is input and which outputs signals
S1 to S5. The booster circuit 21a has N-channel transistors N1, N2,
a P-channel transistor P1, a capacitor element C1 constituted by a
MOS transistor, and single-pole, double-throw switch elements SW3

to SW7. The booster circuit 21b has N-channel transistors N3, N4, a
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capacitor element C2 constituted by a MOS transistor, and the switch
element SW2. The N-channel transistor N1 and capacitor elements
C1, C2 are transistors (thin-film transistors) each having a thick gate
insulating film. The N-channel transistors N2 to N4 and the P-
channel transistor P1 are transistors (thick-film transistor) each
having a thick gate insulating film. Furthermore, the switches SW1
to SW7 are controlled by a changeover switch-option signal
according to any of a metal option, fuse option or bonding option.
[0026]

The N-channel transistor N1 has a drain connected to the
power supply Vdd, a source connected to one end of the switch
element SW4, the other end of which is connected to the power
supply Vdd, and to the source of the P-channel transistor P1, and a
gate connected to the contact on the single-pole side of the switch
element SW5. The P-channel transistor P1 has a drain connected to
the drain of the N-channel transistor N2 and to one end of the switch
element SW2, and a gate connected to the contact on the single-pole
side of the switch element SW3. The N-channel transistor N2 has a
source connected to power supply Vss (ground) and a gate connected
to the single-pole side of the switch element SW6. The capacitor
element C1 has one end connected to the contact on the single-pole
side of the switch element SW4, and its other end connected to the
contact on the single-pole side of the switch element SW7. The
signal S3 is applied to one end of the switch element SW3, the other

end of which is connected to the power supply Vss. The signal S1 is
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applied to one end of the switch element SWS5, the other end of
which is connected to the power supply Vss. The signal S2 is
applied to one end of the switch element SW7, the other end of
which is connected to the power supply Vss. The signal S3 is
applied to one end of the switch element SW6, the other end of
which is connected to the power supply Vdd.

[0027]

The N-channel transistor N3 has a drain connected to the
power supply Vdd, a source connected to one end of the capacitor
element C2 and to the drain of the N-channel transistor N4, and a
gate to which the signal S1 is applied. The N-channel transistor N4
has a source connected as the power supply VPP and a gate to which
the signal S5 is applied. The capacitor element C2 has its other end
connected to the contact on the single-pole side of the switch
element SW2. The signal S4 is applied to the other end of the switch
element SW2.

[0028]

Described next will be operation of the booster circuits when
the switches SW2 to SW7 in Fig. 2 are changed over in operative
association with the switch element SW1 in Fig. 1. Fig. 3A
illustrates the connections in a case where the voltage of the external
power supply VDDP1 is lower than the thin-film transistor
breakdown voltage, and Fig. 4A illustrates the connections in a case
where the voltage of the external power supply VDDP2 is higher than

the thin-film transistor breakdown voltage. It should be noted that
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the power supplies and the voltage values of these power supplies
will be represented by the same reference characters. VDDPI1
indicates external supply voltage that is lower than the thin-film
transistor breakdown voltage, VDDP2 indicates external supply
voltage that is higher than the thin-film transistor breakdown
voltage, VPP indicates supply voltage for driving a word line, and
VDLP indicates supply voltage obtained by stepping down VDDP2 to
the range of the thin-film transistor breakdown voltage by the power-
supply step-down unit 10. That is, it is assumed that the allowable
range of thin-film breakdown voltage is less than VDLP and that the
allowable range of thick-film breakdown voltage is less than VPP.
The relationships among these supply voltages are as follows for the
sake of simplicity: VPP>VDDP2>VDLP>VDDPI1, 2-VDLP>VPP,
3.-VDDP1>VPP, VPP>2-VDDPI1.

[0029]

Fig. 3A is an equivalent circuit in a case where the booster
performs a two-stage operation, and Fig. 3B is a timing chart
illustrating the waveforms of signals associated with the equivalent
circuit. More specifically, Fig. 3A illustrates an equivalent circuit
relating to the connections of the booster 20 in a case where the
voltage of the external power supply VDDPI1 is lower than the thin-
film transistor breakdown voltage. Fig. 3B is a timing chart of the
associated signals.

[0030]
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(1) When the voltage level of the signal S1 is 2-VDDP1, the
N-channel transistor N1 to the gate of which the signal S1 is applied
turns on and the source of the N-channel transistor N1, namely one
end of the capacitor element C1, is charged toward VDDPI1. Since
the voltage level of the signal S3 is VDDP1 at this time, the P-
channel transistor P1 if off and has no effect upon the charging
operation of the capacitor element C1. It should be noted that the
voltage level of the signal S2 is Vss. Accordingly, the capacitor
element C1 is charged by the potential VDDP1-Vss.

[0031]

On the other hand, since the voltage level of the signal S1 is
2-VDDP1, the N-channel transistor N3 turns on and contact A2,
which is the source of the N-channel transistor N3, namely one end
of the capacitor element C2, is charged toward VDDP1. Since the
voltage level of the signal S3 is VDDP1 at this time, the N-channel
transistor N2 is on and the potential at the other end of the capacitor
element C2 is Vss.

[0032]

(2) If the voltage level of the signal S1 becomes VDDPI1,
then the voltage level of the signal S2 rises from Vss to VDDP1 and
this is accompanied by a rise in the potential at the source of the N-
channel transistor N1, namely at one end of the capacitor element
Cl1, from VDDP1 to 2-VDDP1. The N-channel transistor N1 turns
off and has no effect upon the potential elevating operation. Since

the voltage level of the signal S3 is Vss at this time, the P-channel
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transistor P1 is on and the N-channel transistor N2 is off.
Accordingly, the potential at one end of the capacitor element C1 is
transmitted to the other end of the capacitor element C2 as the
potential at contact (node) Al.

[0033]

As a result, the potential at one end of the capacitor element
C2 rises from VDDPI1 to 3-VDDP1. Since the voltage level of the
signal S1 is VDDPI1 at this time, the N-channel transistor N3 is off
and has no effect upon the potential elevating operation. Further,
since the voltage level of the signal S5 is VDDP1+VPP, the N-
channel transistor N4 turns on and the potential at one end of the
capacitor element C2, namely at contact (node) A2, is transmitted to
VPP. By supplying the electric charge that has accumulated by
charging in the capacitor element C2 to the outside, the potential at
contact A2 gradually declines.

[0034]

The booster 20 supplies VPP with a voltage close to 2- VDDP1
by the operation described above. At this time, the locations at
which the thin-film transistors of the capacitor elements C1 and C2,
etc. are formed in the booster 20 are always subjected to only a
difference potential of not more than VDDP1 across the gate and
source or across the gate and drain.

[0035]
Fig. 4A is an equivalent circuit in a case where the booster

performs a single-stage operation, and Fig. 4B is a timing chart
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illustrating the waveforms of signals associated with the equivalent
circuit. More specifically, Fig. 4A illustrates an equivalent circuit
relating to the connections of the booster 20 in a case where the
voltage of the external power supply VDDP2 is higher than the thin-
film transistor breakdown voltage. In this case, VDDP2 is stepped
down to VDLP by the power-supply step-down unit 10 and VDLP is
applied as the power supply Vdd of the booster 20.

[0036]

In Fig. 2, the N-channel transistor N1, which has its gate
connected to Vss, is turned off. Further, the N-channel transistor
N2, which has its gate connected to Vdd, turns on, and so does the P-
channel transistor P1, which has its gate connected to Vss.
Accordingly, the N-channel transistors N1, N2 and P-channel
transistor P1, which have been isolated from the boosting operation,
have no effect upon the other circuits.

[0037]

On the other hand, as illustrated in Fig. 4A, one end of the
capacitor element C1 is connected to the power supply Vdd, namely
to the power supply VDLP which is the result or step-down by the
power-supply step-down unit 10, and the other end of the capacitor
element is connected to Vss. Accordingly, the capacitor element C1
functions as a stabilizing capacitance between Vdd/Vss in the
booster 20.

[0038]

Fig. 4B is a timing chart of signals associated with Fig. 4A.
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[0039]

(1) When the voltage level of the signal S1 is 2-VDDP1, the
N-channel transistor N3 to the gate of which the signal S1 is applied
turns on and the source of the N-channel transistor N3, namely one
end of the capacitor element C2, is charged toward VDLP. The other
end of the capacitor element C2 is made Vss by the signal S4.

[0040]

(2) If the voltage level of the signal S1 becomes VDLP, then
the voltage level of the signal S4 rises from Vss to VDLP and the
potential at contact A2, namely at one end of the capacitor element
C2, rises from VDLP to 2. VDLP. Since the voltage level of the
signal S1 is VDLP at this time, the N-channel transistor N3 is off
and has no effect upon the potential elevating operation. Further,
since the voltage level of the signal S5 is VDLP+VPP, the N-channel
transistor N4 turns on and the potential at one end of the capacitor
element C2, namely at contact A2, is transmitted to VPP. By
supplying the electric charge that has accumulated by charging in the
capacitor element C2 to the outside, the potential at contact A2
gradually declines.

[0041]

The locations (portions) at which the thin-film transistors of
the capacitor elements C1 and C2, etc. are formed in the booster 20
which operates as set forth above are always subjected to only a
difference potential of not more than VDDPI1 across the gate and

source or across the gate and drain.
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[0042]

In a case where the external supply voltage is VDDP2 in the
booster 20 constructed as described above, the configuration is made
one in which the number of booster stages is made a single stage.
This is because 2:- VDLP is somewhat larger than VPP and the single-
stage configuration is better than the two-stage configuration in that
current consumption declines and a power supply at the VPP level is
capable of being provided. The reason for this is that although the
contacts A1l and A2 in Fig. 3A should ideally take on potentials of
2-VDDP1 3-VDDPI1, respectively, in actuality the ideal potentials
are not attained owing to the influence of parasitic capacitance.
Accordingly, it is preferred in terms of obtaining good voltage
conversion efficiency that the number of stages be made as small as
possible so as to eliminate the influence of parasitic capacitance.
Further, the two-stage configuration is not preferred over the one-
stage configuration since current consumption increases by an
amount commensurate with the increased number of operating
contacts.

[0043]

Fig. 5 is a circuit diagram of the power-supply step-down unit
10. The power-supply step-down unit 10 is a circuit for performing
driving by stepping down VDDP2 and bringing the power-supply
voltage of VDLP/2, which has been generated within the DRAM,
etc., to the VDLP level. The power-supply step-down unit 10 has N-

channel transistors N11 to N16, P-channel transistors P11 to P14 and
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switch elements SW8 to SW10. The N-channel transistors N12 and
N13, which form a differential pair, have their sources tied together
and connected to the N-channel transistor N11 serving as a current
source, and have their drains connected respectively to the P-channel
transistors P11, P12, which construct a current mirror. Further,
VDLP/2 is applied to the gate of the N-channel transistor N12, and
the gate of N-channel transistor N13 is connected to the middle point
of a series circuit comprising diode-connected N-channel transistors
N14 and N15. The drain of the N-channel transistor N12 is
connected to the gate of the P-channel transistor P14, whose source
is connected to VDDP2. Furthermore, the drain of the P-channel
transistor P14 supplies the booster 20 with VDLP as the output of the
power-supply step-down unit 10 and is connected to the anode (drain
and gate) of the N-channel transistor N14. The N-channel transistor
N14 has its source connected to Vss.

[0044]

It should be noted that in a case where the step-down function
of the power-supply step-down unit 10 is not used, the switch
elements SW8 to SW10 shown in Fig. 5 are changed over so as not to
actuate the power-supply step-down unit 10. That is, the gate of the
P-channel transistor P13 becomes Vss, and P-channel transistor P13
turns on and the P-channel transistors P11, P12, P14 are turned off.
Further, the gate of the N-channel transistor N11 becomes Vss, the
N-channel transistor N11 turns off and supply of current to the N-

channel transistors N12, N13 is halted. Furthermore, the gate of the
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N-channel transistor N16 becomes VDDPI1, the N-channel transistor
N16 turns on and VDLP is held at the level of Vss.
[0045]

The circuit of the power-supply step-down unit 10 is
composed entirely of thick-film transistors since VDDP2, which
exceeds the thin-film transistor breakdown voltage, is input to the
circuit. In a case where VDDPI1 is input as the external supply
voltage, the switch elements SW8 to SW10 are changed over to
deactivate the step-down function. It should be noted that the
power-supply step-down unit 10 illustrated in Fig. 5 is one example
and it is not necessarily required that the unit have a circuit
configuration identical with that illustrated. Another circuit
configuration may be adopted so long as it is one in which a power-
supply voltage at the VDLP level is output from VDDP2.

[0046]

In accordance with the supply voltage generating circuit
having the configuration described above, if external supply voltage
exceeds the thin-film transistor breakdown voltage, then voltage is
stepped down to a voltage within the breakdown-voltage range of the
thin-film transistors and the supply voltage for driving a word line is
boosted by the booster 20 composed of thin-film transistors.
Accordingly, even in a case where the external supply voltage is so
high as to exceed the thin-film transistor breakdown voltage, it is
possible for thin-film capacitor elements (transistors for thin-film

capacitance) having a large capacitance to be used in the booster 20,
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which is for driving a word line, and to be used conjointly also in a
case where the supply voltage is low. Chip area can be reduced by
constructing the booster 20 entirely of thin-film capacitor elements.
[0047]

Next, the invention will be described using specific numerical
values. Assume that the following values hold: VPP =25V,
VDDP2 =1.8 V, VDLP =1.5V, VDDP1 = 1.2 V, thin-film transistor
breakdown voltage = 1.5 V, and thick-film transistor breakdown
voltage = 3.0 V. The thick-film transistor breakdown voltage is
double the thin-film transistor breakdown voltage. In relation to the
thickness of an oxide film, therefore, usually the thick film has twice
the thickness of the thin film and, hence, the capacitance of the thick
film is half that of the thin film. The transistor area is decided
assuming a case where VDDP1 = 1.2 V holds, which is the worst
condition in terms of VPP supply capability. If thick-film capacitor
elements are used, however, an area that is twice that for thin-film
capacitor elements is required. The area of a pump capacitor
element in a DRAM often is made several square millimeters. If area
is halved, therefore, this is considerably beneficial in reducing chip
area. It should be noted that chip area that corresponds to the
power-supply step-down unit is increased by providing the supply
voltage generating circuit with the power-supply step-down unit. In
comparison with the area of the pump capacitor element, however,
the area of the power-supply step-down unit is small enough to be

negligible (the VDLP stabilizing capacitance need not be increased).
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[0048]

In accordance with the supply voltage generating circuit of
this exemplary embodiment, it is possible to adopt an arrangement in
which the number of booster stages is changed over to the most
efficient number depending upon the level of the external voltage by
changing over the number of booster stages of the supply boosting
circuitry for word-line drive by any of a metal option, fuse option or
bonding option.

[0049]

This will be described in detail under conditions identical
with those described earlier. In order to simply obtain VPP = 2.5V,
if the external supply voltage is VDDP1 = 1.2 V, then boosting to
3-VDDP1 = 3.6 V must be performed and two-stage boosting is
performed. By contrast, if VDDP2 = 1.8 V holds, then 2-VDLP = 3.0
V holds at VDLP = 1.5 V and performance with regard to supplying
VPP with power is good. This means that single-stage boosting
suffices. The smaller the number of stages, the better the efficiency
at which VPP is supplied with power.

[0050]

In the scheme described above, the booster circuits are
switched between one and two stages depending upon the external
supply voltage. However, the present invention is applicable also to
a case where changeover between other numbers of stages becomes
effective depending upon the value of VPP with respect to the

external supply voltage. For example, the invention may be applied
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to changeover between two and three stages or between three and
four stages, etc. Further, in extreme cases, the invention is
applicable to changeover between one and three stages, etc.
Furthermore, a case is conceivable in which external supply voltage
does not exceed the thin-film transistor breakdown voltage and
single-stage boosting is enough to supply power to VPP. Even in
this case, however, the supply voltage generating circuit of this
exemplary embodiment can be applied.

[0051]

Though the present invention has been described in
accordance with the foregoing exemplary embodiments, the invention
is not limited to these exemplary embodiments and it goes without
saying that the invention covers various modifications and changes
that would be obvious to those skilled in the art within the scope of
the claims.

It should be noted that other objects, features and aspects of
the present invention will become apparent in the entire disclosure
and that modifications may be done without departing the gist and
scope of the present invention as disclosed herein and claimed as
appended herewith.

Also it should be noted that any combination of the disclosed
and/or claimed elements, matters and/or items may fall under the

modifications aforementioned.
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WHAT IS CLAIMED 1IS:

1. A method for generating a supply voltage, comprising:

selecting one of a first input node supplied with a first power
supply voltage and a second input nodes supplied with a second
power supply voltage that is different from the first power supply
voltage,

coupling a selected one of the first and second input nodes to
an output node so that a boosted voltage at an output terminal takes a
first level when the first input node is coupled to the output node
and a second level when the second input node is coupled to the
output node,

wherein the boosted voltage, which is greater than a voltage
at the selected one of the first and second input nodes, is generated
by a voltage booster circuit including first and second transistors and
a capacitor, the first transistor being provided between the input
terminal and one end of the capacitor, the second transistor being
provided between the one end of the capacitor and the output

terminal.

2. The method for generating a supply voltage as claimed in
claim 1, wherein the first transistor is configured to supply the one
end of the capacitor with the voltage at the selected one of the first

and second input nodes, the capacitor being configured to be
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supplied with an additional voltage at the other end thereof to boost
the voltage at the one end of the capacitor up to the boosted voltage,
the second transistor being configured to supply the output terminal

with the boosted voltage.

3. The method for generating a supply voltage as claimed in

claim 1, wherein each of the first and second transistors is N-type.

4. The method for generating a supply voltage as claimed in
claim 2, wherein the first transistor takes an ON-state when the
second transistor takes an OFF-state and the first transistor takes an

OFF-state when the second transistor takes an ON-state.

5. The method for generating a supply voltage as claimed in
claim 2, wherein the boosted voltage takes approximately a sum of
the voltage at the selected one of the first and second input nodes

and the additional voltage.

6. The method for generating a supply voltage as claimed in
claim 1, wherein the output node supplies the boosted voltage to a

circuit for driving a word line.
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7. The method for generating a supply voltage as claimed in
claim 6, wherein thicknesses of gate oxide films of the first and
second transistors are less than thicknesses of gate oxide film of

transistors in the circuit for driving a word line.

8. The method for generating a supply voltage as claimed in
claim 1, wherein the voltage booster circuit includes multiple

booster circuits.

9. The method for generating a supply voltage as claimed in
claim 8, wherein the voltage booster circuit includes a switch
element to change a number of stages of the multiple booster

circuits.

10. The method for generating a supply voltage as claimed in
claim 1, further comprising decreasing an external voltage to become
one of the first power supply voltage and the second power supply

voltage.

EX1002 / Page 223 of 242
Western Digital Technologies, Inc.



10

15

29

ABSTRACT OF THE DISCLOSURE

A supply voltage generating circuit that enables a reduction in
chip area includes: a booster for outputting a boosted voltage upon
generating the boosted voltage by charge pumping of a capacitor
element; a power-supply step-down unit for stepping down voltage of
an external power supply to a voltage within a breakdown-voltage
range of the capacitor element, and applying the stepped-down
voltage to the power supply of the booster; and a switch element for
switching between application of the external power supply to the
power supply of the booster directly or via the power-supply step-
down unit. The booster comprises multiple stages of booster
circuits. The thicknesses of gate oxide films of capacitor elements
constituted by MOS transistors included in respective ones of the
booster circuits are the same and are made smaller than the thickness
of a gate oxide film of a MOS transistor included in a load circuit

having the output of the booster at its power supply.
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publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | Q214336

Application Number

Title of Invention | SUPPLY VOLTAGE GENERATING CIRCUIT

selecting the Add button.

If the Assignee or Non-Applicant Assignee is an Organization check here.
Organization Name PS4 Luxco S.arl
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 208, Val des Bons Malades
Address 2
City Luxembourg State/Province
Country | LU Postal Code L2121
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by Fe

Signature:

Remove

certifications

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

Signature |/ Carl J Pellegrini /

Date (YYYY-MM-DD)| 2014-09-09

First Name | Carl J.

Last Name

Pellegrini

Registration Number | 40766

Additional Signature may he generated within this form by selecting the Add hutton.

Add

This collection of information is required by 37 CFR 1.76. 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 35U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. 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 Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.G. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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