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 NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

11/534,340 7535330 2832 182981

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 22186 on 01/30/2023 via Private PAIR in view of
the certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 22186 is:
22186

MENDELSOHN DUNLEAVY, P.C.

1500 JOHN F. KENNEDY BLVD., SUITE 910
PHILADELPHIA, PA 19102

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: Steve Mendelsohn/
Name: Steve Mendelsohn
Registration Number: 35951
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,535,330 B2 Page 1 of 1
APPLICATION NO. 1 11/534340

DATED : May 19, 2009

INVENTOR(S) : Sean Christopher Erickson et al.

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 6, Lines 46-47 In Claim 17, replace “from a first inductor coil communicating a first cuffent
in a first direction;” with --from a first inductor coil communicating a first current in a first
direction;--.

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

O W

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/534,340 09/22/2006 Sean Christopher Erickson LSI.174US01 (05-1991)

CONFIRMATION NO. 5804

84654 POWER OF ATTORNEY NOTICE

COCHRAN FREUND & YOUNG LLC

LS| CORPORATION IR RO LA

2026 CARIBOU DRIVE 000000127835595

SUITE 201

FORT COLLINS, CO 80525

Date Mailed: 08/20/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/17/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. 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.

/tmwilliams/

page 1 of 1
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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
P.Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/534,340 09/22/2006 Sean Christopher Erickson LSI.174US01 (05-1991)
CONFIRMATION NO. 5804
22186 POA ACCEPTANCE LETTER
MENDELSOHN DUNLEAVY, P.C.

1500 JOHN F. KENNEDY BLVD., SUITE 910

B
PHILADELPHIA, PA 19102

Date Mailed: 08/20/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/17/2021.

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.

/tmwilliams/

page 1 of 1
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CUSTOMER NO. 22i86 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re: Attorney Docket No. 1383.004

In re application of: Sean Christopher Hrickson, et al.
Patent No.: 7,335,330
Issued: {5/19/2609

For: Low Mutuoal Inductance Matched Inductors

PETITIONFOR CERTIFICATE OF CORRECTION

Commissioner for Patents
P.O. Box 1456
Alexandria, VA 22313-1458

Dear Sir
Enclosed is a Certificate of Correction listing an error that appears in the above-referenced patent.
In the following, for ease of identification, the change corresponding to the correction is indicated by

undertining.

In Claim 17, please replace “from a first inductor coil communicating a first cuffent in a first
direction;” with -- from a first inductor coil communicating a first current in a first direction;--.

Support for the correct spelling is found on page 5 of the Response to Non-final Office Action
that was filed on November 10, 200&.

Since the error appears to be made by the U.S. Patent and Trademark Office, no fee is believed to
be due. However, the Comumissioner is hereby authorized to charge payment of any fees required under
37 CFR §8 1.20(a) associated with this communication or credit any overpayment to Mendelsohn
Bunleavy, P.C., Deposit Account No. 58-0782.

Respecifully submitted,

Diate: 08/17/2021 {Steve Mendelsohn/
Customer No. 22186 Steve Mendelsohn
Mendelsohn Dunieavy, P.C. Registration No. 35,951
1500 John F. Kennedy Bivd., Suaite 810 Attorney for Applicant
Philadelphia, Pennsylvania 19102 (213} 557-6657 (phonc)

(215) 557-8477 (fax)

Patent No. 7,646,091 -1- 1385 002A
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PTO/SB/44 {0e-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Gifice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required fo respond to a colfection 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. - 7,535,330

APPLICATION NO.: 11/534,348
ISBUE DATE ©05/M18/2008

INVENTGR(S) Sean Christopher Erickson et al.

it is certified that an error appears or errors appear in the above-identified patent and that said Leters Patent
is hereby corrected as shown below:
in Claim 17, replace “from a first inductor coll communicating a first cuffent in a first direction;” with —from a first
inductor coil communicating a first current in a first direction;~-.

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

Steve Mendeisohn
Mendelsohn Dunleavy, P.C.
1500 John F. Kennedy Blvd., Suite 8910, Philadelphia, Pennsylvania 18102

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obiain or retain a benefil by the public which is to file
(and by the USPFTO to process) an application. Confidentiality is govemead by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completad appiication form to the USPTQ. Time will vary depending upon the individual casa. Any
comments on the amount of ime you reguire to complete this form and/or suggsstions for reducing this burdern, should be sent to the Chief Information Officer,
U.8. Patent and Trademark Office, U.8. Department of Commearce, 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 223131450,

if you need assistance in complieting the form, calil 1-800-PT(0-8188 and safect nplion 2.
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PTO/SB/B1A {12-08)

spproved for use through € 021, OMEB 0651

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

Under the Paperwork Reduction Act of 1895 nio persons are required to resgond 1o 3 collection of information unless it displays 3 valid OB cortral number

Pater rnber g Y
4 PATENT - POWER OF ATTORNEY rent Humbe 7.535,330

OR issye Date 05/18/2008
First Named Invantor Q ~hris - rickso
REVOCATION OF POWER OF ATTORNEY | Sean Ehstopher Enckeon

WITH A NEW POWER OF ATTORNEY LOW MUTUAL INDUCTANCE
AND MATCHED INDUCTORS

\_ CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket No.

LS80 174US01 (05-1981) J

| hereby revoke all previous powers of attorney given in the above-identified patent.

D A Power of Attorney is submitted harewith.

| hereby agpaint Practitioner{s) associated with the Customer Number identified in the box at right as my/our
ri] attorney{s} or agent{s} with respect to the patent identified above, and to transact ail business in the United 22 1 86
States Patent and Trademark Office connected therewith:

OR
D t heraby appoint Practitioner{s) named below as my/our attorney{s) or agent{s} with respact to the patent identified sbove, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Practitioner{s) Name Registration Numbar

tent tor

l:] The address associated with the Customer Number identified in the box at right:

OR
j Firmor
L individual Name
Addrass
City { State | | Zip
Country
Telephone i Email i

{am tha:
D Inventor, having ownarship of the patant.

Patent owner.
Statement under 37 CFR 3.73{h} (Form PTUO/SB/96) submitted herewith or filed on

i

SIGNATURE of inventor or Patent Owner

Signature Date August 17, 2021
Name

Title and Company | General Caunsel

Telephane

NOTE: Signatures of all the inventors or patent owners of the entire interast or their representative{s) ara required. if more than one signature
is required, submit muitiple forms, check the box below, and identify the total number of forms submitted in the blank beiow.

A total of 1 __________________________________ farms are submitted.

This cellection of information is required by 37 CFR 1.34, 1.32, and 1.33. The information is requirad to obtain or retain a benefit by the public, which is to update
{and by the USPTO tc process) the file of a patent or reexaminaticn proceeding. Confidantiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collaction is
astimated to take 15 minutes to complete, including gathering, preparing, and submitting the compieted application form teo the USPTO. Time will vary depending
upen the individual case. Any comments on the ameunt of time you require to complete this form and/or suggestions for reducing this burden, should be sent ta
the Chief Information Officer, U.5. Patent and Trademark Office, U.S. Department of Comimerce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR
COMPLETED FORMS 7O THIS ADDRESS. SEND TO: Commissiener for Batents, P.O. Box 1450, Alexandria, VA 33313-1450.

if vou need gssistonce in completing the form, cali 1-8U0-PTO-9183 anid select option 2.
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PTO/SB/SE {11-18)

Approved for use through 11/30/2020. OME 0651-0031

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

Under the Paperwork Reduction Act of 1885, no persons are required to respand 1o a collection of information unlass it displays 3 valid OMB control number,

Applicant/Fatent Owner: BELL SEMICONDUCTOR, LLO
Application No./Patent No.; 7,935,330 Filed/issue Date; 05/19/2009
Titled:

LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

BELL SEMICONDUCTOR, LLC a corporation

(Name of Assignes) {Type of Agsignee, e.g., corporation, partnership, university, government agsncy, elc.

states that it is:

1. Eﬁﬂ the assignee of the entire right, titie, and interest in;

2. LJ an assignee of less than the entire right, title, and interest in
{The extent (by percentage) of its ownership interest is %); or

3. l_] the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either;

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
""" the United States Fatent and Trademark Office at Reel , Frame . Or & copy”
is attached.
OR
8. A chain of title from the inventor(s), of the patent application/patent identified above, 1o the current assignee as foliows:
1 From:  inventors To: LSHLOGIC COPORATION
The document was recorded in the United States Patent and Trademark Office at
Reei D18352 ,  Frame 0964 or & copy™ is attached.
2. From: LS| LOGIC CORPORATION To! LS CORFPORATION
The document was recorded in the United States Patent and Trademark Office at
Reet 033102 ., Frame 0270 or a copy™ is attached.
3. From: LS8! CORPCRATION To: AVAGD TECHNOLOGIES GENERAL iP (SINGAFORE) FTE. LTE

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

Reei D35058 , Frame 0248 , Oracopy®is attached,

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

[@ *As required by 37 CFR 3.73{(D({D, if a copy/copies isfare altached, the documentary evidence of the chain of title from the
""" original owner 10 the assignees was, or concurrently is being, submitted for recordation pursuantio 37 CFR 3.11.

[NOTE: A separate copy {f.e., a true copy of the original assignment documeant{s)} must be submitied 1o Assignment Division in
accordance with 37 CFR Part 3, 1o record the assignment in the records of the USPTO. See MFEP 302.]

S os §’:\§$°\\$\\ ““;‘\
§ e WS
§ ST August 17, 2021
Signature Date
Chad S. Hilyard General Counsel
Printed or Typed Name Title or Registration Number

This collection of information is required by 37 CFR 3.73(b). The information is requirad to obiain or refain @ benefit by the public which is 1o filg (and by the USPTO o
processy an application. Condidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is esti 2 t0 take 12 minutes io compiete, including
gathering, preparing, and submitting the completed application 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 Cfficer, U.8. Patent and Trademark Office, U.S.
Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-14580. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SERD TO: Commissioner

for Patemsﬁgg%»gégf ;@ﬁmdria, VA 22343-1450.

If you need assistarice in completinig the form, cail 1-800-PTC-8193 and seifect option 2.




Statement Under 37 CFR 3.73{b} Attachment Shast
Patent Nop. 7,535,330

4. Frora: AVAGO TECHNOLGIES GENERAL 1P (SINGAPQORE} PTE. LTD To: BELL SEMICONDUCTOR, LLC

The document was recorded in the United States Patent and Trademark Office at Reel 044888, Frame 0001
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Electronic Acknowledgement Receipt

EFS ID: 43531582
Application Number: 11534340
International Application Number:
Confirmation Number: 5804

Title of Invention:

LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

First Named Inventor/Applicant Name:

Sean Christopher Erickson

Customer Number:

84654

Filer:

Steve Mendelsohn/Eri Yoneda

Filer Authorized By:

Steve Mendelsohn

Attorney Docket Number:

LS1.174US01 (05-1991)

Receipt Date: 17-AUG-2021
Filing Date: 22-SEP-2006
Time Stamp: 15:27:34

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
134339
1 Request for Certificate of Correction 1385—004_Pet|t|on_'for_Certlflc no 2
ate_of_Correction.pdf
43058910617891e56687cad81e06a3b385¢]

fadé4
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Information:

141461
2 Power of Attorney 1385-004_POA81.pdf no 1
12badb7fdc5f42f5ffe27b71dac5264187712)
f20
Warnings:
Information:
185834
3 Assignee showing of ownership per37 | 1385-004_Statement_under_3 o 2
CFR3.73 7_CFR_3_73b.pdf
033f626df6ed70dc9019ec238c2425ccc567|
6662
Warnings:
Information:
Total Files Size (in bytes): 461634

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/SB122 (11-08)

Approved for use lhrough 11/30/2011. OMB 0651-0035
0.8, Palent 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 uniess it displays a valid OMB control number.

f

Address

CHANGE OF

CORRESPONDENCE ADDRESS

Application

to:

Commissioner for Patents
P£.0. Box 1450
\ Alexandria, VA 22313-1450

Application Number

\

11/534,340

Filing Date

09/22/2008

First Named Inventor

Sean Christopher Erickson

Art Unit

2832

Examiner Name

Tuyen T. Nguyen

Altorney Docket Number

05-1991

The address associated with

Please change the Correspondence Address for the above-identified patent application to:

Customer Number: 84654
CR
Firm or
Individual Name
Address
City Siate Zip
Country
Telephone Email

| am the:

UE OO0

Applicant/inventor

Assignee of record of the entire interest.

Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration Number 36,771

This form cannot be used to change the data associated with a Customer Number. To change the
data assaciated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

Registered praclitioner named in the application transmittal letter in an application without an

executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number

7.
Signature %\( - &/0
. A
%’gﬁior PRtEd . oty Crol, Reg. #3671
Date 289 APRIL 290 G Telephone ,6) aa3.7625

NOTE: Signatures of alf the inventors or assignees of record of tie entire interest or their representalive(s) are required. Submil multiple
forms if more than ane signature is required, see bhelow".

*Total of 1

forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is reguired fo oblain or relain a benefit by the public which Is to file (and by the USPTO
fo 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 lake 3 minutes to complete,
meluding gathering, preparing, and submitling the completed application form to the USPTO. Time will vary depending upon the individual case Any comments on
the amount of ime you require to complete this form andfor suggestions for reducing this burden, should be sent Lo the Chief information Officer, U.S Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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.

# you need assistance in completing the form, call 1-800-FT0-9199 and selsct oplion 2.
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Electronic Acknowledgement Receipt

EFSID: 5380328
Application Number: 11534340
International Application Number:
Confirmation Number: 5804

Title of Invention:

LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

First Named Inventor/Applicant Name:

Sean Christopher Erickson

Customer Number:

84654

Filer:

William Cochran/Pamela Calderwood

Filer Authorized By:

William Cochran

Attorney Docket Number:

LS1.174US01 (05-1991)

Receipt Date: 21-MAY-2009
Filing Date: 22-SEP-2006
Time Stamp: 18:36:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
62387
1 Change of Address LSI174US01_Change_of_Addre no 1
ss.pdf
7d70a5ec2ebfb4b06ea2042486000ec69b3

da5%4

Warnings:

Informafidl 13 of 94




Total Files Size (in bytes):| 62387

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.

Page 14 of 94




PTO/5B/122 (11-08)

Approved for use lhro&gh 11/30/2011. OMB 0851-0035
U.S, Palent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Acl of 1985, no persons are required ta respond to a collection of information uniess i displays a valid OMB control number.
=

\ Alexandria, VA 22313-1450

Altorney Docket Number

o~ 11/534,340
/ Application Number : \
CHANGE OF = —
- 6
CORRESPONDENCE ADDRESS Filing Date
Application First Named laventor Sean Christopher Erickson
; 2832
Address to: Art Unit
issi P.
g%n.xrg?;l?:gé for Patents Examiner Name Tuyen T. Nguyen

05-1991 /

Please change the Correspondence Address for the above-identified patent application to:

The address associated with

Customer Number: 84654
OR
D Firm or
Individual Name
Address
City State Zip
Country
Telephone Email

| am the:

Applicant/inventor

U OO0

Assignee of record of the enlire interest.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration Number 36,771

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change’ (PTO/SB/124).

Regislered practitioner named in the application transmittal letter in an application without an
executed oath or declaration. See 37 CFR 1.33(2)(1). Registration Numbser

Signature W /{5\/0
<

Typed or Printed _. -
Name Timathy Croll, Reg. #36,771

Date 28 APRIL 290G

Telephone

(408) 433-7625

forms if more than ane signature is required, see below®.

NOTE: Signatures of all the inventors or assignees of record of tHe entire interest or their representalive(s) are required. Submit muitsple

*Total of 1 forms are submilted.

This collection of information is required by 37 CFR 1.33. The information Is required to oblain or relain 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 estimaled o lake 3 minutes o complete,
ncludmg 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 Ume you require to complete this form and/or suggestions for reducing this burden, shiould be sent to the Chief information Cificer, U.S Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADORESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-FT0-3799 and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 5258877
Application Number: 11534340
International Application Number:
Confirmation Number: 5804

Title of Invention:

LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

First Named Inventor/Applicant Name:

Sean Christopher Erickson

Customer Number:

24319

Filer:

William Cochran/Pamela Calderwood

Filer Authorized By:

William Cochran

Attorney Docket Number: 05-1991
Receipt Date: 01-MAY-2009
Filing Date: 22-SEP-2006
Time Stamp: 12:57:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
62767
1 Change of Address LSI174US01.pdf no 1
911cccf375e6fa7806df12f945b6b13d0015

b9

Warnings:
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Total Files Size (in bytes):| 62767

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/534,340 05/19/2009 7535330 05-1991 5804
24319 7590 04/29/2009
LSI CORPORATION
1621 BARBER LANE
MS: D-105

MILPITAS, CA 95035

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 265 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 Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):
Sean Christopher Erickson, Fort Collins, CO;

Jason Dee Hudson, Eaton, CO;
Michael J. Saunders, Fort Collins, CO;
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» 84/87/2009 02:24 7208558590 PAGE ©2/82

SCOTT
FAKIL B - FEES) TRANSMITTAL

3 Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
/ Commissioner for Pateuts

P.0. Box 1450

Alexandria, Virgioia 22313-1450
or Eax (571)-273-2885

INSTRUCTIONS: This form should be used for tmnymitting the ISSUE FES and PUBLICATION FEE (if required), Blocks | fhrough S should bo
gﬂ;opgte lAu further %og&spouque including the Patent, advance orders apd notification of rnainmnancf: ftrgl m% mailed (o the gment oo n%mcf&ddrg:eg
:_n Bix:amﬂm\ég g: mlm& ow or directed othcrwise in Block 1, by (a) specifying a8 new conespondm:c address: and/or (b) indicaling a scparate "FER ARDRESS” far
CURRENT CORRESPONDENCE ADDRESS (Note Use Riock § ot ghy ehangy of eddreas Note: A certibestc of maling can only be used. for domestic mailings of
o e ) Fee(s) Transmittai This mgcau: mlx’;ot be used for any other mfpaiyf.'.’;
w Each additianal papar, such as an askignmeni or formal dmwing, fusi
its own eertificate of mailing or transmissian.

24319 25010 01/1612000
Certificate of Mailln T missio
LSI CORPORATION L hereby conify that fhigu;:m .uon;;mi::l!.sri?. ﬁzg.sgtaqhﬁw_l@h the United
[
1621 BARBER LANE addressed jo he Ma Stop, ISSUE PEE address, sbove, of beiag. Bsesimile
I:}S.]I’}IOS cA s APR 0"7 2008 transmitied 1o the USPTO (371) 273-2885, on the daw indicated below.
ATLPITAS, CA 95035 B A
; Pe 5 t (Depositas pae)
04/08/2009 SSITHIB2 00000023 122252 11534340 WZ e [/ ﬁf/ e
FC21501 1510.00 DA L2 | ] b
8 Faied 300.00 1A $apewes /7 /(25 o=
L APPLICATION NO, ! FILING DATE [ FIRST MAMED INVENTOR , ATTORNEY DOCKET NO. | CONFIRMATION NO. I
$1/534.340 09/22/2006 Sean Christopher Erickson 05-1991 5804
TITLE OF INVENTION: LOW MUTUAL INDUCTANCE MATCHED INDUCTORS
l APPLN.TYPE [ SMALL ENTITY ] ISSUB FEE DUB I PUBUCATION PBE DUB ] PREV. PAIL ISSUB,FEB l TOTAL FEE(E}) DUB J DATE DUB l
nonprovisional NO 31510 £300 S0 $1810 04/16/2009
l _ EXAMINER ‘ ART UNIT l CLASS-SUBCLASS I
NGUYEN, TUYENT 2832 336-200000

1. Changpe of correspondence eddress of indication of "Fee Address” (37 2. For printinig on the puient (ront page, list ’
) 1North, Weber & Baugh

CFR 1.363). ] )
1) the names el up to 3 stered patent attorneys
a Changt of correspondence address (or Change of Correspondence gr)agems OR. a]tc:"npaﬁvel;?g‘ r
i FTO 122) attached. (2) the name of a single O (having a5 a member a 2
£ "Fec Address” indication {or "Fece Address™ Indication form regristered attormey or agent) and the names of up 10
PYO/SB/AT; Rev 03-02 or more recent) attoched. Use of u Customer | 2 megélstcrcd patent attorncys or agents. [Fno nameis 3
Namber is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assi i§ identificd below, no assignee data will appear on the patent. [F an assignee is identified below, the docuniont has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substiute for filing an assighment. ’

{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
L31 Gerporaciém L%\c Covpo"ﬁ \io Milpitas, California US4

Plcase check the appropriate assignee category or catogorics (will not be printed on the patent) : - (J Inividual X3 Corporation or other privais group entity (J Government

4a, Tbe following foc(s) arc submitted: 4b. Peyment of Fee(s): (Please first reapply any previossly patd tcsue fee shawn alove)
Issue Fee 3 A check iz enclosed.
Puhlication Fes (No gmall enfity discormt permitied) I Payment by credit card. Form PTO-2038 is ettached. i

- #of i I The Directer is hereby authorized 1o charge the required fee(s), any deficiency, or credit an

Advance Ordar - # of Copies overpaymett, (0 Deggsit Account Numbe%c 1 qug 252 ﬁmclo{eaﬂ extra copy of this fgnh)-

5, Change i Entity Statos (from senss indicatad rbove) .
0. Applicont claims SMALL ENTITY stams. See 37 CFR 1.27. Qe Applicant is no longer claiting SMALL ENTITY status, See 37 CFR 1.27(}(2).

NOTE: The Issae Fes and Publication Fee (if required) will not be accepted from anyonc other than the applicant; a ragistered attomey of agent; or the assignee or other pstty in
interest as shovwn by the revordoaf the Upd teg Patant and Trademark Office.

Authorized Signatare %/ ff%’" | Date 4 / 7/ 009

33,279

Typed or printed pame __Peter Scott Registration No,

This collecrion of mformation is required by 37 CFR 1,311, The informaticn is rgﬂ:imd to ohtain of rciain & banefit by the public’'which is to file (and by the USPTO to process

an application. Confidendality ts povemned by 35 U.S.C. 122 and 37 CFR ). 14. This collcctjon is esdmatad to take 12 minutes o compla, iusluding gatbaing, propasiog, o

?gpr?lmng lﬁ;-. complcted applicalion fom? to the USP'I;P E;ugcc wiltl t:agﬂdapcn'gra upg: the dgﬁdiwdz&lsc%e( c-rAunnynd “’1"!’“':13'“‘ on &%amogrg of time ycml r z;;zn (o co lc(t)c
is form and/or suggrslions cin barden, shou! scn icf Information Officer, . Pai redemark Office, U.S, Departmen meree, P.O.

R?x 1432, A‘E’gspt_guz ;’; .14;2 0223!3- I%SD. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commizsioncr for Patents, P.O. Box 1450,
exandria, Virgirsa - .

Undcr the Papcrwork Reduction Act of 1995, no persons arc required to respond to a coflection of information anless it displays a valid OMB control nomber.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010, OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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%

4

FORMTEXT 1.800.372.2447
FORMTEXT Isf.com

DBN"# FORMTEXT LS! Corporation
L -1. FORMTEXT 1621 Barber Lane
|_FoRMTEXT Mitpitas, ca 95035

FAX COVER SHEET

z Commissioner of ! j‘
' Patents ! :
PTo .. USPTO - From: Peter Seott

Company: LS| Gorporation Department: Legal
{Phone: ... 571-273-8300 Phone: 719-533-7989
| Fax: | 571-273-2885 Fax: 719-533-7955

§ 2 (including cover

: Date: 1 April 7, 2009 # of Pages: sheet)

Subject: Issue Fee Payment - Docket Number: 05-1991 |

Application No. 11/534,340
Box: Issue Fee and Publication Fee
PTO85B )

PAGE 1/2* RCVD AT 41712009 4:27:45 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF 6122 ¢ DNIS:2732885 * CSID:7208550590 * DURATION fmm-5s):0102
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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

24319 7590 01/16/2009 | EXAMINER |
LSI CORPORATION NGUYEN, TUYENT
1621 BARBER LANE | ART UNIT PAPER NUMBER |
MS: D-105

2832

MILPITAS, CA 95035 DATE MAILED: 01/16/2009

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

11/534,340 09/22/2006 Sean Christopher Erickson 05-1991 5804
TITLE OF INVENTION: LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

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

nonprovisional NO $1510 $300 $0 $1810 04/16/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

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

the ISSUE FEE shown above.

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

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

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

Page 1 of 3
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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
Commlssmner for Patents
P.O.Box 1
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

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

24319 7590 01/16/2009
Certificate of Mailing or Transmission
LSI CORPORATION I hereby cerltify that thisﬂfee(fsf) Transmittal isf be%ng dfiposited 1With the Uriited
States Postal Service with sufficient postage for first class mail in an envelope
1621 BARBER LANE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MS: D-105 transmitted to the USPTO (571) 273-2885, on the date indicated below.
MILPITAS, CA 95035 o
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/534,340 09/22/2006 Sean Christopher Erickson 05-1991 5804
TITLE OF INVENTION: LOW MUTUAL INDUCTANCE MATCHED INDUCTORS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 04/16/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGUYEN, TUYEN T 2832 336-200000
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
| Chan%e 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) : [ ndividuat 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 credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 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 v. epending 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 toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/534,340 09/22/2006 Sean Christopher Erickson 05-1991 5804
24319 7590 01/16/2009 | - INER |
LSI CORPORATION NGUYEN, TUYEN T
1621 BARBER LANE | ART UNIT PAPER NUMBER |
MS: D-105 2832
MILPITAS’ CA 95035 DATE MAILED: 01/16/2009

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

The Patent Term Adjustment to date is 265 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 265 day(s).

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

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

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

Page 3 of 3
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Application No. Applicant(s)

. o 11/534,340 ERICKSON ET AL.
TUYEN T. NGUYEN 2832

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

1. [X] This communication is responsive to amendment filed 11/10/2008.

2. X The allowed claim(s) is/are 1-20.

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

a)[d Al b)[J Some* c¢)[JNone ofthe:
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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

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

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

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

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

of Biological Material

9. [] Other .
/TUYEN T NGUYEN/
Primary Examiner, Art Unit 2832
U.S. Patent and Trademark Office
Notice of Allowability Part of Paper No./Mail Date 20090114

PTOL-37 (Rev. 08-06
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Search Noftes

Application/Control No.

Applicant(s)/Patent under
Reexamination

11/534,340 ERICKSON ET AL.
Examiner Art Unit
TUYEN T. NGUYEN 2832

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

SEARCHED
Class Subclass Date Examiner
65, 83,
336 200, 223, 1/14/2009 TN
232
257 531 1/14/2009 TN

INTERFERENCE SEARCHED

Class

Subclass

Date

Examiner

same as above 1/14/2009 TN

DATE

EXMR

U.S. Patent and Trademark Office

Page 25 of 94
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s . Application/Control No. Applicant(s)/Patent under
11/534,340 ERICKSON ET AL.
Examiner Art Unit
TUYEN T. NGUYEN 2832
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
336 200
INTERNATIONAL CLASSIFICATION
Hio|1]F 5/00
/
/
/
/
NONE Total Claims Allowed: 20
(Assistant Examiner)  (Date) /Tuyen T. Nguyen/
Primary Examiner 0G. 0G.
1/14/2009 Print Claim(s) Print Fig:
(Legal Instruments Examiner) - (Date) 1 4
(Primary Examiner) {Date)
|Z| Claims renumbered in the same order as presented by applicant | [[] CPA [T.D. [OR.1.47
— © — © — © — © — © — © — ©
] c ] c ] c ] c ] [ [ c o] [
s | D c > c > c | o c > c > c >
L1068 Y16 Y16 L1068 Y16 L1168 S8
1 31 61 91 121 151 181
2 32 62 92 122 152 182
3 33 63 93 123 153 183
4 34 64 94 124 154 184
5 35 65 95 125 155 185
6 36 66 96 126 156 186
7 37 67 97 127 157 187
8 38 68 98 128 158 188
9 39 69 99 129 159 189
10 40 70 100 130 160 190
11 41 71 101 131 161 191
12 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
15 45 75 105 135 165 195
16 46 76 106 136 166 196
17 47 77 107 137 167 197
18 48 78 108 138 168 198
19 49 79 109 139 169 199
20 50 80 110 140 170 200
21 51 81 111 141 171 201
22 52 82 112 142 172 202
23 53 83 113 143 173 203
24 54 84 114 144 174 204
25 55 85 115 145 175 205
26 56 86 116 146 176 206
27 57 87 117 147 177 207
28 58 88 118 148 178 208
29 59 89 119 149 179 209
30 60 90 120 150 180 210

u.sPage A6 6h@drk Ofiice Part of Paper No. 20090114




UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

CONFIRMATION NO. 5804

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/534,340 Confirmation No.: 5804
Applicant(s) : Sean Christopher Erickson, et al.

Filing Date : September 22, 2006

Title : Low Mutual Inductance Matched Inductors

Group Art Unit : 2832

Examiner : Anh T. Mai

Docket No. : 05-1991

MAIL STOP AMENDMENT November 10, 2008
COMMISSIONER FOR PATENTS

P.O. BOX 1450

ALEXANDRIA, VA 22313-1450

CERTIFICATE OF MAILING (37 CFR §1.8)
I hereby certify, pursuant to 37 CFR §1.8, that this correspondence is being electronically transmitted via the
EFS filing system or deposited with the United States Postal Service as first class mail in an envelope
addressed to: Mail Stop Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450, on the date shown below:

Dated: November 10, 2008 By: /Aimee S. Marth/

Aimee S. Marth

RESPONSE TO NON-FINAL OFFICE ACTION
Examiner Mai:

This paper is responsive to the Non-Final Office Action, mailed August 13, 2008,
(hereinafter, the “Office Action”) having a shortened statutory response period expiring on
November 13, 2008. Further examination is respectfully requested in view of the remarks
set forth below.

Amendments to the Claims as reflected in the listing of claims which begins on
page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to the Claims:

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

application:

Listing of the Claims:

1. (Original) A multiple inductor array comprising:

a first node that receives a first current and a second current;

a first inductor coil, coupled to the first node and to a second node, that
communicates the first current in a clockwise direction and generates a
first magnetic field;

a second inductor coil, coupled to the first node and to a third node, that
communicates the second current in a counter clockwise direction and
generates a second magnetic field having an opposing orientation to the
first magnetic field; and

wherein the first magnetic field and the second magnetic field at least partially

cancel at an interference point.

2. (Original) The array of claim 1 wherein the first inductor coil and the

second inductor coil are spiral structures.

3. (Original) The array of claim 1 wherein the first inductor coil and the

second inductor coil are octagonal structures.
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4. (Original) The array of claim 1 wherein a change in magnitude of the first

magnetic field causes a change in magnitude of the second magnetic field.

5. (Original) The array of claim 1 wherein a change in magnitude of the

second magnetic field causes a change in magnitude of the first magnetic field.

6. (Original) The array of claim 1 wherein the first and second currents flow

within the same direction.

7. (Original) The array of claim 1 wherein the first and second currents flow in

opposing directions.

8. (Original) The array of claim 1 wherein the magnitudes of the first and
second currents are related so that a change in the first current causes a corresponding

change in the second current in order to cause a reactionary interference cancellation.

9. (Original) The array of claim 1 further comprising a third inductor coil that

generates a third magnetic field that cancels at least a portion of the first magnetic field.

10. (Original) The array of claim 1 further comprising a third inductor coil that

generates a third magnetic field that cancels at least a portion of the second magnetic field.

11. (Currently Amended) A differential low noise amplifier comprising:

a voltage supply that generates a first current and a second current;
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a first inductor coil, coupled to the voltage supply and to a first transistor, that

communicates the first current in a first direction and generates a first

magnetic field ertentedina-first direction;

a second inductor coil, coupled to the voltage supply, a second transistor, and in

parallel with the first inductor coil, that communicates the second

current in a second direction that is opposite to the first direction and

generates a second magnetic field ertented-in—asecond-directionthatis

oppestte-to-the-first-direetion having an opposing orientation to the first

magnetic field;

a first RLC section that is coupled to the first inductor coil;
a second RLC section that is coupled to the second inductor coil; and
an output that is coupled to the first inductor coil, the second inductor coil, the

first transistor, and the second transistor.

12. (Original) The amplifier of claim 11 wherein a first polarity of the first

inductor coil is opposite to a second polarity of the second inductor coil.

13. (Original) The amplifier of claim 11 wherein the first and second inductor

coils are spiral structured.

14. (Original) The amplifier of claim 11 wherein the first and second inductor

coils are octagonal structured.
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15. (Original) The amplifier of claim 11 wherein a change in magnitude of the

first magnetic field causes a change in magnitude of the second magnetic field.

16. (Original) The amplifier of claim 1 wherein a change in magnitude of the

second magnetic field causes a change in magnitude of the first magnetic field.

17. (Currently Amended) A method for reducing the amount of parasitic mutual
inductance between inductors, the method comprising:

generating a first magnetic field, from a first inductor coil communicating a

first current in a first directions;-eriented-inafirstdirection;

generating a second magnetic field, from a second inductor coil communicating

a second current in a second direction that is opposite to the first

direction, eriented—in—a—second—direction—thatis—opposite—to—thefirst

direction the second magnetic field having an opposing orientation to

the first magnetic field; and

canceling at least a portion of the first and second magnetic fields by magnetic
cancellation resulting from the opposing orientations of the first and

second direetions magnetic fields.

18. (Original) The method of claim 17 wherein the magnitude of the first and
second magnetic fields are related such that a change in the first magnetic field result in a

change in the second magnetic field.
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19. (Original) The method of claim 17 wherein the first and second magnetic

coils are structured in an octagonal configuration.

20. (Original) The method of claim 17 wherein the first and second magnetic

coils are structured in a spiral configuration.
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REMARKS/ARGUMENTS

Claims 1-20 were presented for examination. In the Office Action, claims 1-
10 were allowed, claims 11-12, 15-16, 17-18, and 20 were rejected under 35 U.S.C.
§102, and claims 13-14 and 19 were rejected under 35 U.S.C. §103. The Applicants
hereby respectfully request reconsideration in light of amendments to the claims, and

the below remarks, and respectfully request allowance of pending claims 11-20.

Allowable Subject Matter

The Office Action states that the references of record, U.S. Patent
No. 7,256,646 B2, issued to Eid et al., (hereinafter, the “Eid reference” or “Eid”), U.S.
Patent Application No. US 2005/0195061 Al, filed by Terrovitis et al., (hereinafter,
the “Terrovitis reference” or “Terrovitis”), and U.S. Patent No. 6,798,326 B2, issued

to lida et al., (hereinafter, the “lida reference” or “lida”), do not teach or suggest the

following element of claim 1:

a second inductor coil, coupled to the first node and to a third node, that
communicates the second current in a counter clockwise direction and
generates a second magnetic field having an opposing orientation to the

first magnetic field
Therefore, the Office Action states that independent claim 1 and its dependent
claims 2-10, which incorporate the limitations of claim 1, are allowable subject

matter.

Rejection of Claims 11-12 and 15-16 under 35 USC 8102(e)

The Examiner rejected Claims 11-12 and 15-16 under 35 U.S.C. §102(e) as

being anticipated by the Eid reference. The Eid reference teaches the neutralization of
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feedback gate-to-drain capacitance (Cgd) in a low-noise amplifier (LNA) circuit by
providing a variable capacitor coupled between the control gate of an LNA’s first
input MOS transistor to the drain of the LNA’s second input MOS transistor (Eid,
col. 5, lines 59-63).

Claim 11 has been amended to more distinctly claim the invention. Newly

amended independent claim 11 states:

11. A differential low noise amplifier comprising:

a voltage supply that generates a first current and a second current;

a first inductor coil, coupled to the voltage supply and to a first transistor, that
communicates the first current in a first direction and generates a first
magnetic field;

a second inductor coil, coupled to the voltage supply, a second transistor, and in
parallel with the first inductor coil, that communicates the second
current in a second direction that is opposite to the first direction and
generates a second magnetic field having an opposing orientation to the
first magnetic field;

a first RLC section that is coupled to the first inductor coil;

a second RLC section that is coupled to the second inductor coil; and

an output that is coupled to the first inductor coil, the second inductor coil, the

first transistor, and the second transistor.

As previously discussed, the Office Action states that Eid does not teach or
suggest a system comprising a second inductor coil that communicates a second
current in a second direction that is opposite to a first direction of a first current in a
first inductor coil, and that generates a second magnetic field having an opposing
direction to the magnetic field of the first inductor coil.

Additionally, the Office Action asserts that Eid Figure 5 discloses the
differential LNA claimed in claim 11. However, Eid Figure 5 is labeled “Prior Art”

and is referenced in the Background section of the Eid reference only as an illustration
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of typical basic LNA circuits (Eid col. 3, lines 41-42 and col. 4, lines 50-54). Eid
Figure 5 thus is prior art to the Eid reference and therefore cannot be the basis for an
assertion that the Eid reference anticipates all of the elements of claim 11.

Based on the above discussion, the Applicants believe that the Eid reference
does not teach every element in newly amended claim 11. Accordingly, the
Applicants respectfully request that the Examiner withdraw his rejection of claim 11
and allow newly amended claim 11. Additionally, as dependent claims 12 and 15-16
incorporate the limitations of claim 11, the Applicants respectfully request that the
rejections of these dependent claims be withdrawn and that these dependent claims are

allowable over the Eid reference.

Rejection of Claims 17, 18, and 20 under 35 USC §102(b)

The Examiner rejected Claims 17, 18, and 20 under 35 U.S.C. §102(b) as
being anticipated by the Terrovitis reference. The Terrovitis reference teaches a
differential circuit layout that uses step symmetry for inductors and mirror symmetry
for the rest of the circuit (Terrovitis { 0014).

Claim 17 has been amended to more distinctly claim the invention. Newly

amended independent claim 17 states:

17. A method for reducing the amount of parasitic mutual inductance between
inductors, the method comprising:
generating a first magnetic field, from a first inductor coil communicating a
first current in a first direction;
generating a second magnetic field, from a second inductor coil communicating
a second current in a second direction that is opposite to the first
direction, the second magnetic field having an opposing orientation to

the first magnetic field; and
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canceling at least a portion of the first and second magnetic fields by magnetic
cancellation resulting from the opposing orientations of the first and

second magnetic fields.

As previously discussed, the Office Action states that Terrovitis does not teach
or suggest a method comprising generating a second magnetic field from a second
inductor coil that communicates a second current in a second direction that is opposite
to a first direction of a first current in a first inductor coil, where the second magnetic
field has an opposing direction to the magnetic field of the first inductor coil.

In light of the previous discussion, the Applicants believe that the Terrovitis
reference does not teach every element in newly amended claim 17. Accordingly, the
Applicants respectfully request that the Examiner withdraw his rejection of claim 17
and allow newly amended claim 17. Additionally, as dependent claims 18 and 20
incorporate the limitations of claim 17, the Applicants respectfully request that the
rejections of these dependent claims be withdrawn and that these dependent claims are

allowable over the Terrovitis reference.

Rejection of Claims 13-14 under 35 USC §103(a)

The Examiner rejected claims 13-14 under 35 U.S.C. §103(a) as being
unpatentable over the Eid reference in view of the lida reference. The lida reference
teaches an inductor element comprising a plurality of conductors having a mutually
parallel relationship, and that are helically wound within a plane on a surface of a
substrate. This type of inductor element facilitates high-frequency current of an
identical phase to flow through the plurality of conductors (Iida, col. 2, lines 18-24).

Claims 13-14 are dependent on claim 11 and thus incorporate all of the
limitations of claim 11. As previously discussed, the Eid reference does not teach all
of the elements of newly amended claim 11 because it does not teach or suggest a
system comprising a second inductor coil that communicates a second current in a

second direction that is opposite to a first direction of a first current in a first inductor

10
Page 37 of 94



Appl. No. : 11/534,340

Docket No. : 05-1991
O.A. Mailed : August 13, 2008
Response to O.A. Dated : November 10, 2008

coil, and that generates a second magnetic field having an opposing direction to the
magnetic field of the first inductor coil.

The lida reference discloses an inductor element, and teaches that this
inductor element “...is suitable for application to an integrated circuit” (lida, col. 2,
lines 38-40). The Iida reference does not teach or suggest a system comprising a first
inductor and a second inductor. Additionally, it would be improper to combine the
Iida reference and the Eid reference since the Eid reference discloses neutralization
techniques applied to a differential LNA comprising a plurality of inductors, while
the lida reference discloses a type of inductor element comprising a plurality of
conductors.

In light of this discussion, the Applicants believe that independent claim 11 is
both novel and non-obvious in light of the combination of Eid and lida, and that the
Examiner improperly combined the Eid reference and the Iida reference.
Accordingly, the Applicants believe that claims 13-14 are novel and unobvious in
light of the combination of Eid and lida, and respectfully request that the Examiner

withdraw his rejections and allow claims 13-14.

Rejection of Claim 19 under 35 USC 8103(a)

The Examiner rejected claim 19 under 35 U.S.C. §103(a) as being
unpatentable over the Terrovitis reference in view of the lida reference.

Claim 19 is dependent on claim 17 and thus incorporates all of the limitations
of claim 17. As previously discussed, the Terrovitis reference does not teach all of the
elements of newly amended claim 17 because it does not teach or suggest a system
comprising a second inductor coil that communicates a second current in a second
direction that is opposite to a first direction of a first current in a first inductor coil,
and that generates a second magnetic field having an opposing direction to the
magnetic field of the first inductor coil.

As previously discussed, the [ida reference does not teach or suggest a system

comprising a first inductor and a second inductor. Additionally, it would be improper

11
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to combine the lida reference and the Terrovitis reference since the Terrovitis
reference discloses a circuit layout comprising a plurality of inductors, while the lida
reference discloses a type of inductor element comprising a plurality of conductors.

In light of this discussion, the Applicants believe that independent claim 17 is

both novel and non-obvious in light of the combination of Terrovitis and Iida, and that
the Examiner improperly combined the Terrovitis reference and the lida reference.
Accordingly, the Applicants believe that claim 19 is novel and unobvious in light of

the combination of Terrovitis and lida, and respectfully request that the Examiner

withdraw his rejection and allow claim 19.

CONCLUSION

In view of the above arguments, the Applicants believe that pending claims 11-20
are allowable, and respectfully request a Notice of Allowance for this application from the
Examiner.

If any fees are due in connection with the filing of this amendment, the

Commissioner is authorized to charge such fees to Deposit Account 502776.

Respectfully submitted,
NORTH WEBER & BAUGH LLP

Date: November 10, 2008 /Sheri Gish/
Sheri L. Gish
Reg. No. 62,465
North Weber & Baugh LLP
2479 E. Bayshore Road, Suite 707
Palo Alto, CA 94303
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

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

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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
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2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)X Claim(s) 1-10 is/are allowed.
6)X] Claim(s) 171-20 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

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

Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

2. Claims 11-12, 15-16 rejected under 35 U.S.C. 102(e) as being anticipated by Eid et al.
[7256646].

Eid discloses:

- a voltage supply Vcg;

-a first inductor coil Ld, coupled to the voltage supply and to a first transistor 11, that generates
a first magnetic field oriented in a first direction;

- a second inductor coil Ld’, coupled to the voltage supply, a second transistor 11’, and in
parallel with the first inductor coil as seen in figure 5, that generates a second magnetic field
oriented in a second direction that is opposite to the first direction;

- a first RLC section [Lg, Cp, RS] that is coupled to the first inductor coil;

- a second RLC section [Lg’, Cp’, RS’] that is coupled to the second inductor coil;

- an output Vo that is coupled to the first inductor coil, the second inductor coil, the first
transistor, and the second transistor, see fig 5.

- the polarity of first inductor coil is opposite to second inductor coil.
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With respect to limitation “that generates a first magnetic field oriented in a first/second
direction” is rejected for reciting an inherent operational characteristics derived from the above
structure, in this case (i.e., inductor coil coupled to the voltage supply and a transistor 11°).
Claims 15-16 are rejected for an inherent operational characteristics derived from the above

structure.

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

4. Claims 17, 18, 20 are rejected under 35 U.S.C. 102(b) as being anticipated by Terrovitis
[2005/0195061].

Terrovitis discloses:

- generating a first magnetic field, from a first inductor coil, oriented in a first direction;

- generating a second magnetic field, from a second inductor coil, oriented in a second direction
that is opposite to the first direction;

- canceling at least a portion of the first and second magnetic fields by magnetic cancellation
resulting from the opposing orientations of the first and second directions [see paragraphs 0010,
0011].

With respect to claim 18, it is inherently that a change in first magnetic field results in a change
in second magnetic field because they are cancelling each other as discloses in paragraphs
[0010, 0011] of Terrovitis.

With respect to claim 20, both inductors 401 having spiral strutures.
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Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

6. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Eid et al
in view of lida [6798326].

Eid discloses the invention as claimed as cited above except for the inductor is in
spiral/octagonal structures. lida discloses an inductor with spiral/octagonal structures as shown
in figures 8-10. At the time of the invention, it would have been obvious to a person of ordinary
skill in the art to use the spiral/octagonal shape as taught by lida to the inductors as disclosed
by Eid. The motivation would have been to provide different configurations of the coil structure.

Therefore, it would have been obvious to combine lida with Eid.

7. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Terrivitis in view
of lida.

Terrivitis discloses the invention as claimed as cited above except for the inductor is in
octagonal structures. lida discloses an inductor with octagonal structures as shown in figures 8-
10. At the time of the invention, it would have been obvious to a person of ordinary skill in the
art to use the octagonal shape as taught by lida to the inductors as disclosed by Terrivitis. The
motivation would have been to provide different configurations of the coil structure. Therefore, it

would have been obvious to combine Terrivitis with Eid.
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Allowable Subject Matter
8. Claims 1-10 are allowed.
Claim 1 recites inter alia, a second inductor coil, coupled to the first node and to a third node,
that communicates the second current in a counter clockwise direction and generates a second
magnetic field having an opposing orientation to the first magnetic field.
The references of record do not teach or suggest the aforementioned limitation, nor would it be

obvious to modify those references to include such limitation.

Conclusion
9. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. See PTO-892 form.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Anh T. Mai whose telephone number is 571-272-1995. The examiner can
normally be reached on 5/4/9 Schedule.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Elvin Enad can be reached on 571-272-1990. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Anh T. Mai/
Primary Examiner, Art Unit 2832
080808
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LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

INVENTORS
Sean Christopher Erickson
Jason Dee Hudson

Michael J. Saunders

BACKGROUND

A. Technical Field

[0001] This invention relates generally to electro-magnetic induction and
interference, and more particularly, to the design of inductor coil clements within a
semiconductor device.

B. Background of the Invention

[0002] Technological advancements in semiconductor manufacturing and
electronic circuit design have resulted in a continual increase of component density within
electrical circuits. These improvements in component density have resulted in a more efficient
use of silicon area within the chip and a lower cost of production for each chip.

[0003] As the proximity of electrical components increases, the affects of electrical
cross-coupling or crosstalk may significantly degrade the performance of the circuit. The impact
of electrical cross-coupling is a more significant issue in circuits that are operating at high

frequencies. Oftentimes, these high speed circuits need to be specifically designed to address
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interference and cross-coupling in order to comply with electro-magnetic compatibility (“EMC”)
requirements.

[0004] The design and placement of electrical components, such as inductors,
within a circuit may significantly affect the electro-magnetic emission from a circuit and the
cross-coupling therein. For example, inductors that are sufficiently proximate to each other may
reduce the electrical performance of each other through parasitic mutual inductance. In
particular, inductor coils produce external magnetic fields that can modify electrical
characteristics, such as voltage or current responses, of other inductor coils. In order to reduce
the amount of inductor cross-coupling, circuit designers have been forced to provide a sufficient
distance between inductor coils so that electro-magnetic interference between the coils is
reduced.

[0005] Figure 1 illustrates this electro-magnetic interaction between to proximate
inductor coils. As shown, a first inductor L; 102 and a second inductor L, 104 are located
sufficiently close to each other so that cross-coupling occurs. The polarity of the inductors, L;
102 and L, 104, are shown such that the polarities are symmetrical and current is flowing
through the inductors in the same direction. In particular, current I; 112 in the first inductor L;
102 is flowing in the same direction or substantially similar direction as current I, 114 flowing in
the second inductor L, 104.

[0006] The magnetic field produced in the first inductor L; 102 interferes with the
magnetic field produced in the second inductor L, 104 resulting in magnetic field interference
between the two inductors. This interference may be constructive resulting in larger magnitude
magnetic fields. As a result of this interference, the first current I, 112 in the first inductor L;

102 and the second current I, 114 in the second inductor L, 104 are undesirably affected by the
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interference. As one of the currents changes, the electro-magnetic fields change and affect the
other current accordingly.

[0007] Circuits having multiple inductors must properly address this electro-
magnetic interference, or cross-coupling, so that the circuit functions consistently and properly.
Figure 2 illustrates an exemplary differential low noise amplifier (“DLNA”) in which inductor
interference can potentially be an issue. Inductors Lg; 202 and L4, 204 are required to be
separated by a minimum distance within the semiconductor so that interference falls within a
tolerable range. Inductors in series may also be affected by each other when in close proximity.
Source inductors Lg; 207a and Ly, 207b share common node and are therefore required to be kept
close to the differential FET 209a and 209b. Such restriction makes the placement of the
inductors difficult to implement on chip.

[0008] One skilled in the art will recognize that the circuit design, including the
inductor values and location within the semiconductor, is designed in accordance with a “far
resonance” configuration. Other design configurations may also be employed to sufficiently
reduce inductor parasitic cross inductance between components therein. These constraints may
reduce the component density within circuits as well as present constraints in the design and

implementation of various circuits.
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SUMMARY OF THE INVENTION

[0009] Multiple inductor structures and methods for providing low mutual
inductance between the inductors are described. In various embodiments of the invention, the
polarities of the inductors are positioned such that parasitic mutual inductance is reduced by
causing electro-magnetic fields to at least partially cancel resulting in a reduction in interference
between the inductors. In particular, the polarities of the magnetic fields produced by each
inductor are opposite to each other so that at least a partial cancellation results when the fields
interfere with each other.

[0010] The inductor design may be implemented in numerous different circuits in
which multiple inductors may be located proximate to each other. The field cancellation that
occurs at interference points results in a reduction in parasitic mutual induction and a reduction
in crosstalk between the inductors. According to various embodiments of the invention, a first
inductor is wound in a first direction, creating an inductor coil having an associated polarity. A
second inductor is counter wound, relative to the first inductor, creating another inductor coil
having a relatively opposite polarity.

[0011] These inductors may have a common node from which the coils begin.
Magnetic field cancellation occurs as a result of the oppositely oriented magnetic fields created
by the inductor coils. The inductors may be provided in various forms such as conventional
octagonal and conventional spiral structures. The number of inductors may vary depending on
the circuit in which the present invention is implemented.

[0012] Because the invention minimizes the crosstalk between inductors placed in
close proximity to each other, the overall chip geometry may be reduced and component density

improved. In implementations such as a DLNA, the counter wound inductor design having a
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common node may be utilized. These implementations help in maintaining the reliability of the

circuit and components therein.

[0013] Other objects, features and advantages of the invention will be apparent from

the drawings, and from the detailed description that follows below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Reference will be made to embodiments of the invention, examples of
which may be illustrated in the accompanying figures. These figures are intended to be
illustrative, not limiting. Although the invention is generally described in the context of these
embodiments, it should be understood that it is not intended to limit the scope of the invention to
these particular embodiments.

[0015] Figure (“Fig.) 1 is a general block diagram illustrating mutual inductance

caused between inductors.

[0016] Fig. 2 illustrates a schematic diagram of a differential low noise amplifier
(“DLNA”).
[0017] Figs. 3a and 3b illustrate a schematic diagram of inductor design according

to various embodiments of the invention.

[0018] Fig. 4 shows a conventional spiral inductor design according to various
embodiments of the invention.

[0019] Fig. 5 shows an octagonal spiral inductor design according to various

embodiments of the invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] Multiple inductor structures and methods for providing low mutual
inductance between the inductors are described. In various embodiments of the invention, the
polarities of the inductors are positioned such that parasitic mutual inductance is reduced by
causing electro-magnetic fields to at least partially cancel resulting in a reduction in interference
between the inductors. The polarities of the magnetic fields produced by each inductor are
opposite to each other so that at least a partial cancellation results when the fields interfere with
cach other. In certain embodiments of the invention, the inductors are counter wound and share a
common node resulting in inverse polarities between the inductors. The inductors may be
provided in various forms such as conventional octagonal, and conventional spiral.

[0021] In the following description, for purpose of explanation, specific details are
set forth in order to provide an understanding of the invention. It will be apparent, however, to
one skilled in the art that the invention may be practiced without these details. One skilled in the
art will recognize that embodiments of the present invention, some of which are described
below, may be incorporated into a number of different circuit implementations utilizing inductor
components. Structures and devices shown below in block diagram are illustrative of exemplary
embodiments of the invention and are meant to avoid obscuring the invention. Furthermore,
shapes of the components within the figures are not intended to be limited to the specified
shapes. Rather, the structure of individual inductors may be modified, or otherwise be reshaped.

[0022] Reference in the specification to “one embodiment” or “an embodiment”
means that a particular feature, structure, characteristic, or function described in connection with

the embodiment is included in at least one embodiment of the invention. The appearances of the
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phrase “in one embodiment” in various places in the specification are not necessarily all

referring to the same embodiment.

A. Overview

[0023] Figure 3a illustrates a schematic diagram of an inductor pair structure
according to various embodiments of the present invention. A first inductor L; 302 and a second
inductor L, 304 are structured such that one inductor is counter wound with respect to the other.
The current flowing in the inductors may be in same direction or may be in opposite directions
depending on the circuit design. For example, current I; 312 in the first inductor L; 302 may
flow in a first direction and current I, 314 in the second inductor L, 304 may flow in a second
direction that is opposite or substantially opposite of the first direction.

[0024] A positive pole on the first inductor L; 302 is aligned with a negative pole on
the second inductor L, 304. A negative pole on the first inductor L; 302 is aligned with a
positive pole on the second inductor L, 304. The current I; 312 flowing in the first inductor L;
302 causes a magnetic field in the dielectric of the inductor coil and the orientation of the
magnetic field corresponds with the position of the positive and negative poles of the first
inductor L; 302. The current I, 314 flowing in the second inductor L, 304 causes a magnetic
field having an opposite orientation with respect to the field caused in inductor L; 302. 1t is
important to note that in other embodiments of the invention, current I; 312 and current I, 314
may flow in the same direction.

[0025] Figure 3b illustrates a top view implementation of multiple inductors that
cancel parasitic mutual inductance according to various embodiments of the invention. The flow
of current as seen from top indicates the flow of current I; 312 in the first inductor L2 302 in a

counter clockwise direction. The current I, 314 in the second inductor 304 flows in clockwise
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direction. Coil windings of the first inductor L; 302 run counter clockwise starting from the top
causing a magnetic field oriented out of the plane of the paper depicted in Figure 3b. The second
inductor L, 304 coil is wound clockwise from top leading to a magnetic field that is oriented into
the plane of the paper.

[0026] The opposing orientations of the magnetic fields in each inductor cause at
least a partial cancellation of magnetic field at the points of interference. Accordingly, the
mutual inductance in the first inductor L; 302 coil caused due to the presence of the second
inductor L, 304 is reduced. Also, the mutual inductance in the second inductor L, 304 caused by
the first inductor L; 302 is also reduced.

[0027] One skilled in the art will recognize that the inductor coils may be
manufactured using various methods. In various embodiments of the invention, an inductor coil
is created using a multilayer configuration in which coil segments are created on stacked layers
in a semiconductor. These layers are electrically coupled using vias connecting the coil
segments. A resulting inductor coil is created that vertically penetrates the semiconductor on

which an electrical circuit is implemented.

B. Inductance Circuit Design and Manufacturing

[0028] Figure 4 illustrates a schematic spiral inductors design according to various
embodiments of the present invention. The inductors design comprises a first inductor L; 402
and a second inductor L, 404 that is counter wound relative to the first inductor L; 402. Both
inductors 402, 404 have a common node A 406 with current flowing in each inductor as shown
in Figure 4. Specifically, the current flows in a first direction from node A 413 to node B, 422

and the current flows in a second direction, which is counter to the first direction, from node A
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413 to node B, 424. As previously discussed, the currents in each inductor cause a magnetic
field inside the coils of the inductors.

[0029] The current 1; flowing in the first inductor L; 402 creates a magnetic field
oriented out of the paper. The magnetic field produced by the second inductor L, 404 is oriented
into the plane of the paper. Interference of the magnetic fields produced by the first inductor L;
402 and the second inductor L, 404 results in a cancellation effect at the points of interference.
This cancellation reduces mutual inductance between the two inductors and allows for placement
of inductors in a relatively closer proximity to each other.

C. Transient Phase Compliance

[0030] During change of current flowing in an individual inductor, a magnetic field
produced by the inductor may change. For example, during a change in the current I; 412
flowing in the first inductor L; 402, a corresponding magnetic field produced by the first
inductor L; 402 changes. The effect of the change results in a change in mutual inductance
within the second inductor L, 404.

[0031] The change in mutual inductance may be addressed by changing the magnetic
field generated by the second inductor L, 404. A corresponding change in current through the
second inductor L, 404 to effectively cancel the change in the generated magnetic field. The
currents flowing within the two inductors may relate to each other such that changes in one
current result in a corresponding change in the other current. Accordingly, changes in a
generated magnetic field may be compensated by changing the oppositely oriented magnetic
field so that appropriate interference cancellation occurs. This interference cancellation results

in a reduction of cross talk between the first inductor L 402 and the second inductor L, 404.
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[0032] One skilled in the art will recognize that the relationship between the first and
second currents may be modeled using various techniques. Furthermore, the amount of
cancellation may be modeled and varied depending on the magnitude of current change in one of
the inductors. Additionally, one skilled in the art will recognize that the structures and
manufacturing techniques used to create the inductors may be varied, all of which are intended to
fall within the scope of the present invention.

[0033] Figure 5 illustrates an exemplary octagonal spiral inductor structure according
to various embodiments of the invention. This octagonal spiral may be implemented to reduce
the complexity of manufacturing. Similar to the inductor operation in Figure 4, the current flow
in the first inductor L; 502 is from node A 513 to node B; 522 resulting in a magnetic field as
illustrated.

[0034] As previously described, a magnetic field oriented in an opposite direction is
used to cancel at least a portion of the magnetic field generated from the first inductor L; 502.
Particularly, the current flow in the second inductor L, 504 flows in a direction from node A 513
to node B, 524 generating an opposing magnetic field. The cancellation at interference points
reduces cross talk between the two octagonal spiral inductors.

[0035] In implementations of circuits, such as a DLNA, where it may be
advantageous to locate inductors proximate to each other, the present invention may be used.
Additionally, the size of buffers between inductors may be reduced as a result of the inductance
cancellation.

[0036] While the present invention has been described with reference to certain

exemplary embodiments, those skilled in the art will recognize that various modifications may
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be provided. Accordingly, the scope of the invention is to be limited only by the following

claims.
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What is claimed is:

1. A multiple inductor array comprising;:

a first node that receives a first current and a second current;

a first inductor coil, coupled to the first node and to a second node, that
communicates the first current in a clockwise direction and generates a first
magnetic field;

a second inductor coil, coupled to the first node and to a third node, that
communicates the second current in a counter clockwise direction and
generates a second magnetic field having an opposing orientation to the first
magnetic field; and

wherein the first magnetic field and the second magnetic field at least partially cancel

at an interference point.

2. The array of claim 1 wherein the first inductor coil and the second inductor coil

are spiral structures.

3. The array of claim 1 wherein the first inductor coil and the second inductor coil

are octagonal structures.

4. The array of claim 1 wherein a change in magnitude of the first magnetic field

causes a change in magnitude of the second magnetic field.
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5. The array of claim 1 wherein a change in magnitude of the second magnetic field

causes a change in magnitude of the first magnetic field.

6. The array of claim 1 wherein the first and second currents flow within the same
direction.

7. The array of claim 1 wherein the first and second currents flow in opposing
directions.

8. The array of claim 1 wherein the magnitudes of the first and second currents are

related so that a change in the first current causes a corresponding change in the second current

in order to cause a reactionary interference cancellation.

9. The array of claim 1 further comprising a third inductor coil that generates a third

magnetic field that cancels at least a portion of the first magnetic field.

10. The array of claim 1 further comprising a third inductor coil that generates a third

magnetic field that cancels at least a portion of the second magnetic field.

11. A differential low noise amplifier comprising;:
a voltage supply;
a first inductor coil, coupled to the voltage supply and to a first transistor, that

generates a first magnetic field oriented in a first direction;
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a second inductor coil, coupled to the voltage supply, a second transistor, and in
parallel with the first inductor coil, that generates a second magnetic field
oriented in a second direction that is opposite to the first direction;

a first RLC section that is coupled to the first inductor coil;

a second RLC section that is coupled to the second inductor coil; and

an output that is coupled to the first inductor coil, the second inductor coil, the first

transistor, and the second transistor.

12. The amplifier of claim 11 wherein a first polarity of the first inductor coil is

opposite to a second polarity of the second inductor coil.

13. The amplifier of claim 11 wherein the first and second inductor coils are spiral
structured.
14.  The amplifier of claim 11 wherein the first and second inductor coils are

octagonal structured.

15. The amplifier of claim 11 wherein a change in magnitude of the first magnetic

field causes a change in magnitude of the second magnetic field.

16. The amplifier of claim 1 wherein a change in magnitude of the second magnetic

field causes a change in magnitude of the first magnetic field.

17. A method for reducing the amount of parasitic mutual inductance between

inductors, the method comprising:
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generating a first magnetic field, from a first inductor coil, oriented in a first
direction;

generating a second magnetic field, from a second inductor coil, oriented in a second
direction that is opposite to the first direction; and

canceling at least a portion of the first and second magnetic fields by magnetic
cancellation resulting from the opposing orientations of the first and second

directions.

18. The method of claim 17 wherein the magnitude of the first and second magnetic
fields are related such that a change in the first magnetic field result in a change in the second

magnetic field.

19. The method of claim 17 wherein the first and second magnetic coils are structured

in an octagonal configuration.

20. The method of claim 17 wherein the first and second magnetic coils are structured

in a spiral configuration.
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LOW MUTUAL INDUCTANCE MATCHED INDUCTORS

ABSTRACT OF THE DISCLOSURE

Multiple inductor structures and methods for providing low mutual inductance between
the inductors are described. In various embodiments of the invention, the polarities of the
inductors are positioned such that parasitic mutual inductance is reduced by causing electro-
magnetic fields to at least partially cancel resulting in a reduction in interference between the
inductors. The polarities of the magnetic fields produced by each inductor are opposite to each

other so that at least a partial cancellation results when the fields interfere with each other.
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| Residence: City State Country Citizenship
|Fort Cottins co usa : usa
Mailing Address
2918 Sagebrush Drive
City State p Country
Fort Colins co usA
Addilicnat invaniors of & legal mpresenistive are being named on the 1 ntal shestis) PTO/SBARA or 02LR attached hersto.
[Page 2 of 2}
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PTO/SBN2A (DT-08)
Approved for use through 04/31/2007. OMB 0851-0032
alent and Tendemark Office; U.S. DEPARTMENT OF COMMERCE

L HIE )

Paoervor prcksction Act of . 1D DerEY

ECLARATIO - ,
A Of )
Name of Additional Joint Inventor, if any: [T a pgition haa been filad for this unsigned inventor
Qiven Name (first and middle {f anyj) Family Nal-_g or Sumams

Lson Dea : Hudaon _

Invantar's

| Signature W Date %I/ it 4
Eatan 4 oo - Jusa usa

Residenca: City State Couniry Cltizenship

438 Dogwood Court

Malling Addrass

Eaton co 80615 USA

City State Country

Name of Additional Joint Inventor, if any: T D A p&mm hae heen Aled for this unaigned inventor

Givan Name (first and middie {if any)) Famlly Name or Sumams

Michaal J. Saurciers

lewenior's -

Slgnatura Dala 7/29/200‘
Fort Colfne co USA USA

Residance: City State Counlry Clizenshi

2080 Comarstone Lane )

Mailing Addrasa

Fort Cofing co B USA
| Cly Siate Zip_ Country

Given Naime (firat and middis {f any)) . Famity Name or Suname

lnventor's ’ .

Skinature Date

Rasldence: City ' State _ | country Chizenship

Malling Address

Cl State Z C-nu'l!z .
"hia Gokection of informatlan ¢ reqi#ed by 95 U.8.C. 115 and 87 CFR T o3 The ¥Warmation ls |mm by el publc which is 1o fle

(and by the USPTO to process) an application. Confidentiality ls govered by 35 U.8.0. 122
minutes to complate, Inciuding gethering, preparing, and Submiiting the completed sppllcation
casa. ANy comments on iha smount of tine you require o complale this form and/or suggestion
Oifoar, U.5. Patent and Trademark Office, 11,8, Department of Commeme, PO, Box 1450, Al
FORMS TO THIS ADDRESS. SEND TO: Commilasioner for Patents, P.O. Box 1430,

37 CFR 1.1t and 1.14. This collsclion s sslimeated i take 21
w© ihe USPTO. Time witl viry depending uporn the Indhvidusl
reducing this burden, shouk! be sant in the Chisf information
da, VA 22313-1450, DO NOT SEND FEES OR COMPLETED
rin, VA 22313-1450.

# you need assistance in compiating the form, call 1-800-PTO-019 (1-800-766-9198) and select option 2.
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PTOSAE {01-08)
- Approved for use through 12/31/2008. OMB 0651-00735
u e ] o " us, ond Trademark OMHU.S. DEP;:RTMENT oF OO”AERGE
or: Num| Unassignsd
POWER OF ATTORNEY | Flling Date _| /22 /25X
and ::" Named Sean Christopher Eridiion
o Low Mutual Inductance Matched ...
CORRESPONDENCE ADDRESS TR _ y
INDICATION FORM o u"“"’"’""
\_ Aftorney Docket Number | 05-1967
1 hereby revoke all previous powers of attorney given in the ahovahenﬂﬂad application.
{ hereby appoint:
l_Zl Practiioners associstad with the Customar Number: 919
OR

D Praciitioner(s) namead bsiow:

Name : ﬁeglstailnn Number

o myiour attomey(s) or ageni(s) to prosacits the applicalion identified above, and td tensact all business In the United Siates Patont and
Trademark Offce connecied therewith.

Pleana rocognize or change the cormapondance address for the above-ldentified apgiication to:
Tho addresa asaaciated with the above-menilonad Customer Number: -
or

D The address assoclated with Customer Number: 2
OR

Fim or
Individual Name

Addross

Ciy . D [Z0]
Country
" Telaphone [ Emalll]

I the:
Applicantirwentor.

[ ] Assignes of record of the entire terset, See 37 CFR 3.71,
Statement under 37 GFR 3,73(b) is endlosed. (Form PTO/SE/96)

SIGNATURE of Applicant or Assigned of Record

Signaturs ] P | Oato GleofCG

Name . |seanChdstopher Erickson [ Telephone | €30 2200tz ¢
Title and Company | M xS p4 Eﬂ,'_'hﬂ#‘ L r vl
NOTE:&‘unatnsnfdllwhwwlnraorunlgneunfrmrdofthsmﬂmlnhmﬂwﬂnﬁ'm A va(s} are requined. Submit muttipla Fxme ¥ more then one
5m1nm i3 required, saa balow”, . ]

*Total of 3 forms ars submitted, _
Thhmﬂecﬂmoflmm_tbnbmwlred by 37 CFR 1.31, 1.32 and 1.33, The information is requiped 1o obtakn of retain a banefit by the public whiah is W fle (and by
the USPTO o proosaz) s applicstion, Confidentiality ls governed by 35 U.S.C. 122 and 37 1.11 snd .14, This oollection is estimeted i teke 3 minutes
to complete, including garthering. preparing, and submitting the co form fo thef USFTO. Time will vary depsnding upon the individual case, Any

U.S. Pateri wnd Trademark Offios, U.5. Department of Commerce, P.O. Box 1450,

FORMS TO THIS ADDRESS. SEND TO: Commissionsr for Patents, P.O. Box 1430, A ndrin, VA 22313-1450.

if you need assistance in completing the form, call 1 C-9199 and seiect gption 2.
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PTO/SE/BY (01-08)

' Appraved for ude through 12/31/2008. OMB 0651-0038

u.s. and Trademark Office; U.8. DEPARTMENT OF COMMERCE
of 2

on Unassigned
Flling Date Y22 [25(5
POWER O:ng'ITORNEY et Rared HLE, c
CORRESPONDENCE ADDRESS |- ' Low Mutual kductance Matched .
INDICATION FORM : Examiner Nurve 1 UU'MWW“"
\_ Atiorney Docket fiumber 061967
| hereby revoke alf previous powers of attorney given in the above-fentifisd application.
| hereby appoint; :
IZI Practiiloners asaociated with the Customar Number: 19
OR
D Practitioner(s) named below:
Name Registretion Number

as mylour attomay(s) or ageni(s) to prasecute the appRcation identified abave, and Ip Uansact ali businaas W the United Statas Patsnt and
Trademark Offics conneclad therewith.

Piease recognize or change the correspondence address for the above-identified application to;
Tha address sasoclatad with the above-mentioned Customer Number:
oR ’

D The address associated with Customer Number:
OR

D Fiem or
Indivichial Neme
Address
oy [o | (%]
Country
Telophone ' [ Emal| |
] tha:
Applicant/invanior.

[[]  Assignes of record of the entire tntecast, Se0 37 GFR 5.71.
Statement under 37 CFR 3.73(b} is enclosad, (Form PTO/SB/A6)

B L. SIGNATURE of Appiicant or Assignap of Record
Sigrarare % : [ Date 7}_/2 L/ st
Name Lason Diva | Tolephone O -y FLEY
Titlo and Compeny | 55, £ Lty‘.r E‘:Jﬁ : &u_}a

NOTE: wmmathnm«mafmordofﬂnmlrelrhmtorhelrmpm&mm(s)m required, Submit muliple farms f mare than one
signature s required, ses helow®, '

|Z| "Tolal of 3 formoe are submithed.

Thia colleclion of kformetion i required by 37 C| 1.31, 1.32 and 1.33. Thehfarmlﬂonla wmwm-mﬂmmhmumm(mw
the USPTO 1o process) sn application, Confidertialty I3 govetned by 36 1.S.C. 122 and 37 1.11 and 1.14. This coliection ls estimated to take 3 minuies

to complate, including gathering, preparing, and submiiting the completed spplication form to thh UEPTO. Time wil vary depanding upon tha individuel case, Any
commanis on the amount of {ime you require 1o complets This form and/or suggestions for radiking this burden, shouid be sent o the Chief Wforrmation Cificer,
U.8, Petent and Trademerk Offica, L., Department of Commeroe, P.O. Hox 1450, Abman , VA 22313-1480. DO NOT 3END FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Comimissioner for Patents, P.Q. Box 1430, drin, VA 223131450,

K you nood essistance in completing the form, cell 1-800- 9199 and select option 2.
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PTOEB/1 (01-06)
Approved for use through 12(31/2008, OMB 0851-0038
us. and Trademark Office; U.S. DEPARTMENT OF COMMERCE
on Number Unassigned - \
| Filing Dats G2 [ZR o
POWER O:nﬁWORNEY Firet Named inve{ior o
Tl _
CORRESPONDENCE ADDRESS | T ndianes ohed
INDICATION FORM "Examiner Name Urssioned
\_ Attorney Docket §umber | 05-1991
| hereby mvoka all previous powers of attornay given In the above-Kentified application.
I hereby appoint;
m Practitionem assoclatad with the Customer Number: $4310
OR
I:l Pracfifioner(s} named balow:
Name ‘Registration Number

as myfour atiomey(s) or agent(s) to proascute the application ideniified above, end §p transect all busineas In the Uniied States Patent and
Trademark Office conneciad therewith.

Plaase recognize or change the correspondence addrees for the above-identiflad spplication to:

The addrezs asacciated with the above-mantioned Customear Number:
OR

I:I ORTM addrees associaked with Customer Numbar:

D Firm or
individual Name
Address
Chy e T [2]
Country
Telsphone [ Emaf |
] {he:
Appllcant/inventor.

[] Assignes afracord ot tre entie interest, See 37 GFR 371,
Statoment under 37 CFR 3.73(b) Is enclossd, (Farm PTO/SB/Y6)

SIGNATURE of Appficant or Assignge of Record

Signaturs i W | Date V20/2206
Name JMichasl J. Sa | Telephone ‘P)L‘ngm [2.73
o and Gorpeny | Snalaggr 657 Loyia

NOTE: Signalures of sl the Inventars or assignacs of record of the entie inlerast or thair represgntative(s) wre requirgd. Submit multicls forms If more than one
:lnnlunhmiyb_ud, 2108 below”. B

*Totalof 3 forms are submitied,

This collection of informallon (8 required by 3 1.31, 1.32 and 1.33. The information s
the USPTO to process) an application, Confidentallty is govarned by 36 U.8.C. 122 end 37
o complsle, nvluding guihering, preparing, and submitting the completed spplication lorm to
comments on the amount of ime you reqiine to complete this form andior suggestions far
U.8. Petont and Trademark Office, U.S. Depariment of Commercs, P.O. Box 1450,

FORMS TO THIS ADDRESS. SEND TD: Commissionar for Patents, P.O. Box 1450,

If you need assistonos in completing the form, calf 1
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Low Mutual Inductance Matched Inductors

First Named Inventor:

Sean Christopher Erickson

Filer: Michael V. North/Ariana Sanchez
Attorney Docket Number: 05-1991
Filed as Large Entity
Utility Filing Fees
Description Fee Code Quantity Amount SuILoj-STS(tg)I in
Basic Filing:
Utility application filing 1011 1 300 300
Utility Search Fee 1111 1 500 500
Utility Examination Fee 1311 1 200 200
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Do O0-~f- 0O A
rayc ogu ur J=




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 1214934
Application Number: 11534340
Confirmation Number: 5804

Title of Invention:

Low Mutual Inductance Matched Inductors

First Named Inventor:

Sean Christopher Erickson

Customer Number:

24319

Filer:

Michael V. North/Ariana Sanchez

Filer Authorized By:

Michael V. North

Attorney Docket Number: 05-1991
Receipt Date: 22-SEP-2006
Filing Date:
Time Stamp: 14:14:39
Application Type: Utility
International Application Number:
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1000
RAM confirmation Number 1071
Deposit Account
File Listing:
Document Document Description File Name File Size(Bytes) Mult Pages
Number |~ ¢ oz Part




1 1185PatApp.pdf 152873 yes 17
Multipart Description
Doc Desc Start End
Specification 1 12
Claims 13 16
Abstract 17 17
Warnings:
Information:
2 Oath or Declaration filed 1185Dec.pdf 87762 no 3
Warnings:
Information:
3 Power of Attorney 1185POA.pdf 85889 no 3
Warnings:
Information:
4 Drawings 1185AppFig.pdf 81974 no 5
Warnings:
Information:
5 Fee Worksheet (PTO-875) fee-info.pdf 8343 no 2
Warnings:
Information:
Total Files Size (in bytes): 416841
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for 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.
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