Case 6:22-ov-01138-KC Document & Fied 10W28/22 Page lofl

AQO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas, Waco Division on the following
[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-01136 10/28/2022 Western District of Texas, Waco Division

PLAINTIFF DEFENDANT

CYBOENERGY, INC. ALTENERGY POWER SYSTEM USA, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 8,786,133 7/22/2014 CYBOENERGY, INC.

2 US 9,331,489 5/3/2016 CYBOENERGY, INC.

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 6:22-ov-00281-A0A Document 7 Filed 077114722 Page 1 of 1

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S, District Court WESTERN DISTRICT OF TEXAS, WACO DIVISION on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00281 3/16/2022 WESTERN DISTRICT OF TEXAS, WACO DIVISION

PLAINTIFF DEFENDANT

CYBOENERGY, INC. APTOS SOLAR TECHNOLOGY, LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 8,786,133 7/22/2014 CYBOENERGY, INC.

2 US 9,331,489 5/3/2016 CYBOENERGY, INC.

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT . A TN . ,
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

7/11/2022 - Plaintiff's Stipulation of Dismissal - Doc #6

CLERK (BY) REPUTY CLERK DATE

Philip J. Devlin m * Q! July 11, 2022

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

HOYMILES EXHIBIT 1002
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Case 6:22-ov-00281-A0A Document 3 Filed 03/18/22 Page lof L

AQO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court WESTERN DISTRICT OF TEXAS, WACO DIVISION on the following
[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00281 3/16/2022 WESTERN DISTRICT OF TEXAS, WACO DIVISION

PLAINTIFF DEFENDANT

CYBOENERGY, INC. APTOS SOLAR TECHNOLOGY, LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 8,786,133 7/22/2014 CYBOENERGY, INC.

2 US 9,331,489 5/3/2016 CYBOENERGY, INC.

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

HOYMILES EXHIBIT 1002
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Case 6:22-ov-00281-A0A Document 3 Filed 03/18/22 Page lof L

AQO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court WESTERN DISTRICT OF TEXAS, WACO DIVISION on the following
[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00281 3/16/2022 WESTERN DISTRICT OF TEXAS, WACO DIVISION

PLAINTIFF DEFENDANT

CYBOENERGY, INC. APTOS SOLAR TECHNOLOGY, LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 8,786,133 7/22/2014 CYBOENERGY, INC.

2 US 9,331,489 5/3/2016 CYBOENERGY, INC.

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

HOYMILES EXHIBIT 1002
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Case 2:21-cv-08218-CAS-ADRS

AO 120 (Rev. 08/10)

Documesr

¥

EXS

4 Filed 10/15/21 Page 1ot 1 Page 1D #69%

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
[] Trademarks or [MPatents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-cv-8216 10/15/2021 Central District of California
PLAINTIFF DEFENDANT
CYBOENERGY, INC. SENSATA TECHNOLOGIES HOLDINGS, PLC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 U.S. 8,786,133 7/22/2014 CYBOENERGY, INC
2 U.S. 9,331,489 5/3/2016 CYBOENERGY, INC

3

4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment [ Answer 1 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director

HOYMILES EXHIBIT 1002
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/837,162 07/22/2014 8786133 350809-000003 3679
47604 7590 07/02/2014
DLA PIPER LLP US
P.0.BOX 2758

RESTON, VA 20195

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 693 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

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

George Shu-Xing CHENG, Folsom, CA;
Steven L. Mulkey, Cameron Park, CA;

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

IR103 (Rev. 10/09)
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12837162 - GAU: 2836

PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

[ Complete if Known ‘
‘ [2/837,162 |
[Fiingbate | July 15, 2010 |
First Named Inventor][(George Shu-Xing Cheng |
l
|
l

Receipt date: 07/11/2011

Substitute for form 1448A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary) Art Unit ]2838
[Examiner Name lUnknown
l Il I Il ||Attomey Docket
Number [350809-000003

i Il Il |
l | l U. S. PATENT DOCUMENTS

| I I I

Name of Patentee or Pages, Columns, Lines, Where

[ Examiner Initials* Cite No. { DoNcuumrEeerr']é n';il al;er { Paﬂicgg?xﬁe Applicant of Cited Relevant Passages or Relevant
Document Figures Appear
US -2003/7369 1/9/2003 Gilbreth
L US -2009-160258 6/25/2009 James Allen
Changetsyapptied US -2009-159113 6/25/2009 Keiji Morimoto
to ddicument, US -2008-111517 5/15/2008 [Pfeifer
ol US -2004-264225 12/30/2004  [|Bhavaraju
ik US -2001-52704 12/20/2001  [[Bosley
5/ 152014 US -2001/52704 12/20/2001  [|Bosley
US -2002/73713 6/20/2002 [Mackay
US -2002/99476 7/25/2002 [Hamrin
US -2002/166324 11/14/2002  [[willis
US -2004/103669 6/3/2004 Willis
US -2004/119291 6/24/2004 Hamrin
US -2004/135436 7/15/2004 Gilbreth
US -5,903,116 5/11/1999 GEIS
US -6,031,294 2/29/2000 GEIS
US -6,192,668 D/27/2001 [MACKAY
US -6,265,786 7/24/2001 |[BOSLEY
US -6,325,142 12/4/2001 [BOSLEY
US -6,381,944 5/7/2002 [Mackay
US -6,487,096 11/26/2002  |[|GILBRETH
US -6,495,929 12/17/2002  [[Bosley
US 6,612,112 9/2/2003 Gilbreth
US -6,784,565 8/31/2004 all
US -6,870,279 3/22/2005 Gilbreth
US -6,958,550 10/25/2005 Gilbreth
US -6,960,840 11/1/2005 Willis
[us -2008/111517 5/15/2008 Pfeifer

FOREIGN PATENT DOCUMENTS

Il

Examiner Cite No." Foreign Patent Document | IName of Patentee or Pages, Columns,
Initials* Applicant of Cited Lines, Where
Publication Date Document TRelevant D
|__Country Code®™ Number® Kind Code® (f ||| MM-DD-YYYY Passages or
[ known) | Relevant Figures
| Wppear

I

W
-
L

EASTWS1288561 ALl REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.C/

HOYMILES EXHIBIT 1002
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

47604 7590 0410412014
DLA PIPER LLP US
P. 0. BOX 2758
RESTON, VA 20195

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.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679
TITLE OF INVENTION: SMART AND SCALABLE POWER INVERTERS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 07/07/2014
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CAVALLARI, DANIEL J 2836 307-082000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

a Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] “Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

1 DLA Piper LLP (US)

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

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

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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)
CyboEnergy, Inc. Rancho Cordova, CA
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee A check is enclosed.

[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

Y] Payment by credit card. Form PTO-2038 is attached.

@ The Director is hereby authorized to charge the re%uired fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 50-3266 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

(if necessary)

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

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature /Dale S. Lazar/

Date June 9, 2014

Dale S. Lazar

Registration No. 28,872

Typed or printed name

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12837162

Filing Date:

15-Jul-2010

Title of Invention:

SMART AND SCALABLE POWER INVERTERS

First Named Inventor/Applicant Name:

George Shu-Xing CHENG

Filer:

Dale S. Lazar/Ava M. Dixon

Attorney Docket Number:

350809-000003

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 2501 1 480 480

Extension-of-Time:

HOYMILES EXHIBIT 1002
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o . Sub-Total in
Description Fee Code Quantity Amount UsD($)
Miscellaneous:
Total in USD ($) 480

HOYMILES EXHIBIT 1002
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Electronic Acknowledgement Receipt

EFs ID: 19244409
Application Number: 12837162
International Application Number:
Confirmation Number: 3679

Title of Invention:

SMART AND SCALABLE POWER INVERTERS

First Named Inventor/Applicant Name:

George Shu-Xing CHENG

Customer Number:

47604

Filer:

Dale S. Lazar/Margaret Filipowicz

Filer Authorized By:

Dale S. Lazar

Attorney Docket Number: 350809-000003
Receipt Date: 09-JUN-2014
Filing Date: 15-JUL-2010
Time Stamp: 16:47:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$480

RAM confirmation Number

3592

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/ Multi
Message Digest

Pages
Part /.zip| (if appl.)

HOYMILES EXHIBIT 1002
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1549233
1 Issue Fee Payment (PTO-85B) 350809-000003_|ssueFee.pdf no 1
6d71f0fc0a96d71eb91b23c6f7f40766ca14
Warnings:
Information:
30794
2 Fee Worksheet (SB06) fee-info.pdf no 2
666b26c436131a94d0128a1ab735e2d8¢81
Tefco
Warnings:

Information:

Total Files Size (in bytes):i 1580027

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.

HOYMILES EXHIBIT 1002
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
47604 7590 041042014
DLA PIPER LLP US CAVALLARI, DANIEL J
P. 0. BOX 2758
RESTON, VA 20195 I ART UNIT PAPERNUMBER |
2836
DATE MAILED: 04/04/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679

TITLE OF INVENTION: SMART AND SCALABLE POWER INVERTERS

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

nonprovisional SMALL $480 $0 $0 $480 07/07/2014

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

47604 7590 0410412014
DLA PIPER LLP US
P. 0. BOX 2758
RESTON, VA 20195

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.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679
TITLE OF INVENTION: SMART AND SCALABLE POWER INVERTERS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 07/07/2014
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CAVALLARI, DANIEL J 2836 307-082000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

a Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] “Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is 3
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) : [ Individuat [ 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
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

A check is enclosed.
(| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature

Date

Registration No.

Typed or printed name

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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. |
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679
I EXAMINER |
47604 7590 041042014
DLA PIPER LLP US CAVALLARI, DANIEL J
P. 0. BOX 2758
RESTON, VA 20195 I ART UNIT PAPERNUMBER |

2836

DATE MAILED: 04/04/2014

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 483 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 483 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
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
12/837,162 CHENG ET AL.
. . f i AlA (First Inventor to
Notice of Allowability IEE)),;?\ITETEC;AVALLARI Qggg " File) Status
No

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

1. X This communication is responsive to 2/11/2014.

[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-12 and 21-32. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp:/fwww Lisplo.gov/patenis/init_events/gph/index.isg or send an inquiry to PPHisedhack@usplo.aoy .

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

ay[d Al by[dSome *c) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. __
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

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

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

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

[0 including changes required by the attached 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. X Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

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

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

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

/DANIEL CAVALLARI/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140331
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Application/Control Number: 12/837,162 Page 2
Art Unit: 2836

The present application is being examined under the pre-AIA first to invent provisions.
DETAILED ACTION
Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.114. Applicant's submission filed on 2/11/2014 has been entered.

Election/Restrictions
This application is in condition for allowance except for the presence of claims 13-20
directed to claims non-elected without traverse. Accordingly, claims 13-20 have been

CANCELLED.

Allowable Subject Matter

Claims 1-12 and 21-32 are allowed.

The following is an examiner’s statement of reasons for allowance:

Claims 1-12, 24, and 25 are allowed as indicated in the Previous Office Action of

11/27/2013.

HOYMILES EXHIBIT 1002
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Application/Control Number: 12/837,162 Page 3
Art Unit: 2836

Claims 26-32 in the application are deemed to be directed to an nonobvious improvement
over the prior art of record, particularly Erickson, JR. et al. US 2012/0025618; Stren US
2010/0237703; Dennis et al. US 2011/0273022; Rotzoll et al. US 2008/0283118; and Bower et
al. US 2003/0111103 teach systems for providing AC power to a grid from a plurality of
sources/converters.

The primary reason for allowance of the claims is the inclusion of the particular port
configuration further comprising both an AC input port coupled to the single DC-AC inverter

and the AC output port coupled to the single DC-AC inverter.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Cavallari whose telephone number is 571-272-8541. The
examiner can normally be reached on Monday-Friday 10:00am-6:30pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jared Fureman can be reached at (571)272-2391. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/837,162 Page 4
Art Unit: 2836

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.

/Daniel Cavallari/

PRIMARY PATENT EXAMINER
ART UNIT 2836
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Application/Control No. Applicant(s)/Patent Under
Reexamination
, ) 12/837,162 CHENG ET AL.
Notice of References Cited . .
Examiner Art Unit
DANIEL CAVALLARI 2836 Page 1of 1
U.S. PATENT DOCUMENTS
* Countscz)czoliigil:tm,\tljgmg 55 Code MM?\a(t\?yy Name Classification
* | A | US-2008/0283118 11-2008 Rotzoll et al. 136/251
* | B | US-2011/0273022 11-2011 Dennis et al. 307/72
* c | US-2010/0237703 09-2010 Stern, Michael Joseph 307/77
* | p [ US-2012/0025618 02-2012 Erickson et al. 307/77
* | g | US-2003/0111103 06-2003 Bower et al. 136/244
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Coums(gjﬂﬁiﬂtm’\;gmg :; Code MMEi\a(tsYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20140331
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Receipt date: 04/17/2013 12837162 . GAH: 2836

Approved for use tﬁmug’n 07/31/2006. OMB 0651-0031
U.S. Patenit and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persens are required to respond to & collection of information uniess it contains a valid OMB controf number.

Substitute for form 1449A/PTO Complete if Known
Application Number | 12/837 182
] ; X
INFORMATION DISCLOSURE — Ty 15, 2010
STATEMENT BY APPLICANT : ,
First Named inventor | George Shu-Xing Cheng
{Use as many sheels as necessary) Art Unit 2836
Examiner Name Daniel J. Cavaliari
Attorney Docket <
T 350808-000003
U. 8. PATENT DOCUMENTS
- Ct N Document Number Publications Date Name of Patentee or Pages, C;lumns, Lines, Where
Examiner Initials* ite NQ. Y : - - Appiicant of Cited Relevant Passages or Relevant
Numbes:Kind Code MM-DD-YYYY Document Figures Appear
US -2011/0012430 1720111 Cheng
Us -2010/0202177 8/12/10 Kajouke
US -2009/0000654 1/1/2009 Rotzoll B
Usg -
Us -
Us -
Us-
Us -
FOREIGN PATENT DOCUMENTS
Examiner Cite No' Foreign Patent Document Mame of Patentee or Pages, Columns,
Initials* Applicant of Cited Lines, Where
Publication Date Document Relavant T
Country Code” Number” Kind Code™ if MMDD-YYYY :2§5§§SF?gures
known) Appear -

NON PATENT LITERATURE DOCUMENTS

Examnger Cite |Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), fitle of the item (book, 5
initials 1 |magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue number{s), publisher, city and/or T
No country whers published.

interpational Search Report and Written Opinion issued in PCT/US2012/041923 on
January 17, 2013

Image file Wrapper of related U.S. Application 13/397 407 electronically captured on April
17,2013

Examiner Mamn i R ;
Signature /Daniel Cavallari Date Considered E 087312014

-EXAMINER: Initial if reference considered, whether or nof citation is in conformance with MPEP 809. Draw fine through cifation if notin conformance and not considered.
include copy of this form with next communication to applicant.

EASTISS612214.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.CJ/
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ,g3716o CHENG ET AL
INRRRIARHINN |====

DANIEL CAVALLARI 2836
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
24

(Assistant Examiner) (Date)
/DANIEL CAVALLARI/
Primary Examiner.Art Unit 2836 04/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20140331
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12837162 CHENG ET AL.
Examiner Art Unit
DANIEL CAVALLARI 2836

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
307 82 H| o J 1/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
24
(Assistant Examiner) (Date)
/DANIEL CAVALLARI/
Primary Examiner.Art Unit 2836 04/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20140331
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,g:716o CHENG ET AL
DANIEL CAVALLARI 2836
O Claims renumbered in the same order as presented by applicant O CPA O T O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17
2 2 18
3 3 19
4 4 20
5 5 15 21
6 6 16 22
7 7 17 23
8 8 13 24
9 9 14 25
10 10 19 26
11 1 20 27
12 12 21 28
13 22 29
14 23 30
15 18 31
16 24 32
NONE
Total Claims Allowed:
24
(Assistant Examiner) (Date)
/DANIEL CAVALLARVI/
Primary Examiner.Art Unit 2836 04/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20140331
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {{Hits {i{Search Query DBs Default Plurals {iTime
# Operator Stamp
L1 1179 §(307/82).CCLS. US-PGPUB;{OR OFF 2014/04/01
USPAT; 11:56
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
St §70 ("20020073713" | "20040264225" | US-PGPUB;OR ON 2013/06/02
"20080111517" | "56903116" | "6325142" | HYUSPAT,; 14:53
"6381944" | "20100202177" | USOCR;
"20110012430" | "6360131" | FPRS;
"20020166324" | "6958550" | EPO; JPG;
"20020099476" | "6192668" | "6265786" | YDERWENT;
"8495929" | "20010052704" | IBM_TDB

"20040103669" | "6487096" | "6960840" |
"6556980" | "20090159113" | "6612112" |
"20090000654" | "7016743" |
"20040119291" | "20090160258" |
"6031294" | "6055524" | "7152052" |
"7415446" | "20030007369" | "6784565" |
"6870279" | "6684112" | "6684115" |
"7142626" | "20040135436").PN.

S2 10 S1 and (daiseychain daisey$chain) US-PGPUB; {OR ON 2013/06/02
USPAT; 14:54
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S3 0 S1 and (daisychain daisy$chain) US-PGPUB; OR ON 2013/06/02
USPAT; 14:54
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBV_TDB

S5 #1791 H(inverter converter) and (daisychain US-PGPUB;{{OR ON 2013/06/02
daisy$chain) USPAT; 14:55
USCCR;
FPRS;
EPO; JPO;
DERWENT;
IBV_TDB

S6 132 i(inverter converter) same (daisychain US-PGPUB;OR ON 2013/06/02
daisy$chain) USPAT; 15:00
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S7 {857 {307/82.ccls. 1US-PGPUB; {OR ION  2013/06/02;

file:///Cl/Users/dcavallari/Documents/e-Red%20Folder/12837162/EASTSearchHistory.12837162_Accessible Version.htm[4/1/2014 11:57:25 AM]
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EAST Search History

USPAT; 16:09
USOCR;
FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

8B §2 "09275637" US-PGPUB;OR ON 2014/01/07
USPAT; 15:11
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

S9 118425 {{("DG/AC" "DC-AC' DC$SAC invert$4) with  §US-PGPUB;iOR ON 2014/01/11
(daisychain daisy$chain Cascad$4) USPAT; 16:08
USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

S10 1803 i@rlad<"20090716" and ("DGAC" "DC-AC' {§jUS-PGPUB;#OR ON 2014/01/11
DC$AC invert$4) with (daisychain USPAT; 23:29
daisy$chain Cascad$4) USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBV_TDB

S11 496 S10 and ("307"/$.ccls. "323"/$.ccls. US-PGPUB;{OR ON 2014/01/11
"363"/$.ccls.) USPAT; 23:30
USQOCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

S12 {1286 i(solar photo$voltaic photovoltaic) and US-PGPUB; OR ON 2014/01/11
@rlad<"20090716" and ("DG/AC" "DC-AC" {USPAT; 23:37
DCSAC invert$4) same (module modular) §USCOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S13 378 ii(solar photo$voltaic photovoltaic) and US-PGPUB; {OR ON 2014/01/12
@rlad<"20090716" and ("DG/AC" "DC-AC" {USPAT; 12:13
DC$AC invert$4) and "AC" with bus USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S14 43 (solar photo$voltaic photovoltaic) and US-PGPUB; {OR ON 2014/01/12
@rlad<"20090716" and ("DG/AC" "DC-AC" §USPAT; 12:20
DCSAC invert$4) and "AC" with common USOCR;
with bus FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S15 {145 ii(solar photo$voltaic photovoltaic) and US-PGPUB;:{OR ON 2014/01/12
@rlad<"20090716" and ("DG/AC" "DC-AC" §USPAT; 12:23
DCSAC invert$4) with Synchroniz$4 USOCR;
FPRS;
EPO; JPO;
DERWENT;

file:///Cl/Users/dcavallari/Documents/e-Red%20Folder/12837162/EASTSearchHistory.12837162_Accessible Version.htm[4/1/2014 11:57:25 AM]
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EAST Search History

IBM_TDB !

S16 {2 ("20080283118").PN. US-PGPUB;OR OFF 2014/01/12
USPAT; 12:32
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

S18 {892 ii@rlad<"20090716" and (inverter "DC AC' §US-PGPUB;iOR OFF 2014/03/31
DC3$AC) and DC near3 (bus common) and {USPAT; 14:57

AC near3 (bus common) USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

$19 17505 i{@rlad<"20090716" and (inverter "DC AC' #US-PGPUB;{CR OFF 2014/03/31
DC$AC) and (cascad$4 daisy$chain "daisy {USPAT; 15:13
chain") USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S20 {2813 ii@rlad<"20090716" and (inverter "DC AC' §US-PGPUB;:{OR OFF 2014/03/31
DCS$AC) same2 (cascad$4 daisy$chain USPAT; 15:14
"daisy chain") USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S21 4223 S20 and ("307"/$.ccls. "700"/$.ccls. US-PGPUB;{OR OFF 2014/03/31
"323"/$.ccls. "363"/$.ccls.) USPAT; 15:51
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

214 §("20060162772" | "20090207543" | US-PGPUB;{OR OFF  42014/03/31
"20090293864").PN. OR USPAT; 15:58
("8344548").URPN. USOCR

$23 1304 #@rlad<"20090716" and (solar solar$cell US-PGPUB;HOR OFF 2014/03/31
solar$panel photo$voltaic photovoltaic) andfUSPAT; 16:03
(cascad$4 daisy$chain "daisy chain") and {§USOCR;
("307"/$.ccls. "700"/$.ccls. "323"/$.ccls. FPRS;
"363"/$.ccls.) EPO; JPC;
DERWENT;
IBM_TDB

S24 1230 {1523 not S21 US-PGPUB;§OR OFF 2014/03/31
USPAT; 16:03
USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

S25 134  1S24 not (kesler shatz) US-PGPUB; OR OFF 2014/03/31
USPAT; 16:04
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

file:///Cl/Users/dcavallari/Documents/e-Red%20Folder/12837162/EASTSearchHistory.12837162_Accessible Version.htm[4/1/2014 11:57:25 AM]
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REQUEST Application Number 12/837,162
FOR .
CONTINUED EXAMINATION | Filing Date July 15, 2010
(RCE) TRANSMITTAL First Named Inventor George Shu-Xing Cheng
Address to: Art Unit 2836
Mail Stop RCE
Commissioner of Patents Examiner Name Daniel J. Cavallari
P.O. Box 1450
Alexandria, VA 22313-1450 Attorney Docket Number | 350809-000003

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

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

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

Xconsider the arguments in the Amendment previously filed on January 8, 2014

[CJother

[JEnclosed
[J Amendment/Reply i) [ Information Disclosure Statement (IDS)
[] Affidavit(s)Declarations iy [] Other

Miscellaneous
[1 Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period
of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i)
required)
[ other
Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

[] The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any
overpayments, to Deposit Account No. 18-2284. | have enclosed a duplicate copy of this sheet.

[] RCE fee required under 37 CFR 1.17(e)
[ Extension of time fee (37 CFR 1.136 and 1.17)
[dother

[] Check in the amount of enclosed

B Payment by credit card (Form PTO-2038 enclosed)

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT, REQUIRED

Signature /Dale S. Lazar/ Date February 11, 2014

Name (Print/Type) Dale S. Lazar Registration No. | 28,872

EAST\69630458.1
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Electronic Patent Application Fee Transmittal

Application Number: 12837162

Filing Date: 15-Jul-2010

Title of Invention: SMART AND SCALABLE POWER INVERTERS
First Named Inventor/Applicant Name: George Shu-Xing CHENG

Filer: Dale S. Lazar/Ava M. Dixon

Attorney Docket Number: 350809-000003

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sut-;l'g(tsa)l in
Miscellaneous:
Request for Continued Examination 2801 1 600 600
Total in USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID: 18173852
Application Number: 12837162
International Application Number:
Confirmation Number: 3679

Title of Invention:

SMART AND SCALABLE POWER INVERTERS

First Named Inventor/Applicant Name:

George Shu-Xing CHENG

Customer Number:

47604

Filer:

Dale S. Lazar/Ava M. Dixon

Filer Authorized By:

Dale S. Lazar

Attorney Docket Number: 350809-000003
Receipt Date: 11-FEB-2014
Filing Date: 15-JUL-2010
Time Stamp: 19:03:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$600

RAM confirmation Number

5189

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/ Multi
Message Digest

Pages
Part /.zip| (if appl.)
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. . . 125739
] Request forCorEtR|2ILEJ)ed Examination 350809-000003_RCE.pdf o 1
8f14e9d6c419a3dfa8al3abb06b213b1015
acdce
Warnings:
This is nota USPTO supplied RCE SB30 form.
Information:
30642
2 Fee Worksheet (SB06) fee-info.pdf no 2
abe89b17794cf3412999b761ba53b1fae3c
3a851
Warnings:
Information:
Total Files Size (in bytes):l 156381

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/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number [ Filing Date
Substitute for Form PTO-875 12/837,162 07/15/2010

I:l To be Mailed

APPLICATION AS FILED — PART |

ENTITY:

O tarceE [X] smaLL [] micrO

* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or ()
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS ) N
(37 CFR 1.16(1)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'?';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 18(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 02/11/2014 | Arrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [qaerern - 32 Minus | = 32 -0 x 40 = 0
3 X
G s SR ey -7 Minus | =7 -0 x $210= 0
<§( l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent * i .
= Minus - xs -
Z D Application Si
] pplication Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE

LIE
/VICTORIA BROWN/

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

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

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

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679
47604 7590 01/27/2014 | |
EXAMINER
DLA PIPER LLP US
P. O. BOX 2758 CAVALLARI, DANIEL J
RESTON, VA 20195
| ART UNIT | PAPER NUMBER |
2836
| NOTIFICATION DATE | DELIVERY MODE |
01/27/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PatentProsecutionRes @dlapiper.com

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
12/837,162 15 July, 2010 CHENG ET AL.

350809-000003

EXAMINER

DLA PIPER LLP US
P. 0. BOX 2758

DANIEL CAVALLARI

RESTON, VA 20195
ART UNIT PAPER
2836 20140120
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

Applicant’s request for entry into AFCP 2.0 is acknowledged, but is denied because the response cannot be reviewed and a search
conducted in the limited amount of time authrorized for this pilot program. Therefore, the response is being reviewed under pre-pilot

practice.

Particularly, proposed amendments to claim 26 fail to recite features previously deemed to be novel, such as the “daisy chain”

configuration and therefore require a more detailed search.

/DANIEL CAVALLARI/
Primary Examiner, Art Unit 2836

PTO-90C (Rev.04-03)
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Application No. Applicant(s)
Advisory Action 12/837,162 CHENG ET AL.
Before the Filing of an Appeal Brief | Examiner Art Unit AIA (First Inventor to File) Status
DANIEL CAVALLARI 2836 No

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

THE REPLY FILED 08 January 2014 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. [ The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) O The period for reply expires months from the mailing date of the final rejection.
b) E The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [[] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the

Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);

b) O They raise the issue of new matter (see NOTE below);
c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).
4. |:| The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6.1 Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7. [:l For purposes of appeal, the proposed amendment(s): (a) (] will not be entered, or (b) (] will be entered, and an explanation of how the

new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

s.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [X] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.
13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed: 1-12,24 and 25.
Claim(s) objected to: .
Claim(s) rejected: 21-23 and 26-30.
Claim(s) withdrawn from consideration:

/DANIEL CAVALLARI/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20140120
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Continuation Sheet (PTOL-303) Application No. 12/837,162

Continuation of 11. does NOT place the application in condition for allowance because: Further search is required (noting denial of entry
into AFCP because the response cannpt be reviewed and a search conducted in the limited amount of time authorized for this pilot
program, see PTO-90).
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:
350809-000003 12/837,162 July 15,2010
First Named Inventor: Title:

George Shu-Xing CHENG | SMART AND SCALEABLE POWER INVERTERS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i}], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

2. The above-identified application contains an outstanding final rejection.

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.

6. This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR

1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

8. By filing this certification and request, applicant acknowledges the following:

. Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
e The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

[} If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature Date
/Dale S. Lazar/ January 8, 2014
Name Practitioner
(Print/Typed) Registration No.
Dale S. Lazar 28872

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

ITJ * Total of 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
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of proceedings or abandonment of the application or expiration of the patent.
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records is required by the Freedom of Information Act.
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the course of settlement negotiations.

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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DOCKET NO. 350809-000003 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: George Shu-Xing CHENG Conf. No.: 3679
Application No. 12/837,162 Group Art Unit: 2836

Filed: July 15,2010 Examiner: Daniel J. Cavallari
For: SMART AND SCALABLE POWER INVERTERS

AFTER FINAL AMENDMENT UNDER 37 C.F.R. 1.116

Commissioner for Patents January 8, 2014
PO Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

This is in response to the Final Office Action dated November 27, 2013, and having a
period for response set to expire on February 27, 2014,
The following amendments and remarks are respectfully submitted. Reconsideration of

the claims is respectfully requested.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 15 of this paper.
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Application No. 12/837,162
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Amendments to the Claims:

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

application. Currently amended claims are shown with additions underlined and deletions in
strikethrousghtext except double brackets may be placed before and after the deleted characters

to show deletion of five or fewer characters.

1.

(Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising;:

a)

b)

EAST\66829720.1

a plurality of power inverters, each of said power inverters having one DC power
input port, an AC power input port, and an AC power output port, said DC power

input port having one DC power source connected thereto;

said AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected to a power service panel of the power grid;
cach of said power inverters including:

i) a DC-DC boost converter connected to said DC power source and arranged to

convert the power source voltage to a higher DC voltage suitable for inversion;

ii) a DC-AC inverter connected to said DC-DC boost converter and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;

iii) an internal AC powerline that combines the generated AC power with the

external AC power from the power grid;

Page 2 of 16

HOYMILES EXHIBIT 1002
Page 43 of 263



Application No. 12/837,162
Office Action dated November 27, 2013

2.

iv) a load interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

v) an MFA microcontroller connected to said DC-DC boost converter, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;

vi) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroller and said power grid,;

vii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

viil) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Original) The system of Claim 1, in which the output of each of said power

inverters is single-phase AC.

3.

(Original) The system of Claim 1, in which the output of each of said power

inverters is three-phase AC.

EAST\66829720.1
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4.

(Original) The system of Claim 1, in which said MFA microcontroller includes

Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and MFA

optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

5.

(Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising;:

a)

b)

EAST\66829720.1

a plurality of power inverters, each of said power inverters having two DC power
input ports, an AC power input port, and an AC power output port, each of said

DC power input ports having one DC power source connected thereto;

aid AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected to a power service panel of the power grid;
cach of said power inverters including:

i) a pair of DC-DC boost converters, one connected to each of said DC power
sources, respectively, and arranged to convert the power source voltage to a

higher DC voltage suitable for inversion;

i1) a DC power combiner connected to said DC-DC boost converters for
combining the DC output from both DC-DC boost converters and allowing said
DC-DC boost converters to connect in parallel so that all DC currents are added

together;

iii) a DC-AC inverter connected to said DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;

Page 4 of 16

HOYMILES EXHIBIT 1002
Page 45 of 263



Application No. 12/837,162
Office Action dated November 27, 2013

6.

iv) an internal AC powerline that combines the generated AC power with the

external AC power from the power grid;

v) aload interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

vi) an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;

vii) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroller and said power grid;

viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

ix) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Original) The system of Claim 5, in which the output of each of said power

inverters is single-phase AC.

7.

(Original) The system of Claim 5, in which the output of each of said power

inverters is three-phase AC.

EAST\66829720.1
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8.

(Original) The system of Claim 5, in which said MFA microcontroller includes

Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA

optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

9.

(Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising:

)

b)

EAST\66829720.1

a plurality of power inverters, each of said power inverters having m DC power
input ports, where m is an integer greater than or equal to one, an AC power input
port, and an AC power output port, each of said DC power input ports having one

DC power source connected thereto;

said AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected to a power service panel of the power grid;
cach of said power inverters including:

i) m number of DC-DC boost converters, one connected to each of said DC
power sources, respectively, and arranged to convert the power source voltage to

a higher DC voltage suitable for inversion;

ii) a DC power combiner connected to said m number of DC-DC boost
converters for combining the DC output from all DC-DC boost converters and
allowing said DC-DC boost converters to connect in parallel so that all DC

currents are added together;

iii) a DC-AC inverter connected to said DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;
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10.

iv) an internal AC powerline that combines the generated AC power with the

external AC power from the power grid;

v) aload interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

vi) an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;

vii) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroller and said power grid;

viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

ix) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Original) The system of Claim 9, in which the output of each of said power

inverters is single-phase AC.

11.

(Original) The system of Claim 9, in which the output of each of said power

inverters is three-phase AC.

EAST\66829720.1
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12.

(Original) The system of Claim 9, in which said MFA microcontroller includes

Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA

optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

13.

a)

b)

d)

g)

EAST\66829720.1

(Withdrawn) A DC- to-AC power inverter, comprising:

one DC power input port having one DC power source connected thereto;
one AC power output port arranged to supply AC power to the AC power grid;

a DC-DC boost converter connected to said DC power source and arranged to

convert the power source voltage to a higher DC voltage suitable for inversion;

a DC-AC inverter connected to said DC-DC boost converter and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;

an internal AC powerline that combines the generated AC power with the external

AC power from the AC power grid;

a load interface circuit connected to said DC-AC inverter and to said internal AC
powerline, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

an MFA microcontroller connected to said DC-DC boost converter, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;
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h)

i)

14.

a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroller and said power grid;

a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Withdrawn) The inverter of Claim 13, in which the output of said inverter is

single-phase AC.

15.

(Withdrawn) The inverter of Claim 13, in which the output of said inverter is

three-phase AC.

16.

(Withdrawn) The inverter of Claim 13, in which said MFA microcontroller

includes Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and

MFA optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

17.
a)

b)

EAST\66829720.1

(Withdrawn) A DC- to-AC power inverter, comprising:

at least two DC power input ports, each of said DC power input ports having one
DC power source connected thereto;

one AC power output port arranged to supply AC power to the AC power grid;
for each DC power source, a DC-DC boost converter connected to said DC power
sources and arranged to convert the power source voltage to a higher DC voltage

suitable for inversion;
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d)

g)

h)

i)

k)

18.

a DC power combiner connected to said DC-DC boost converters for combining
the DC output from all DC-DC boost converters and allowing the said DC-DC
boost converters to connect in parallel so that all DC currents are added together;
a DC-AC inverter connected to said DC power combiner and arranged to invert
the DC power to AC power with voltage higher than the incoming AC power
voltage;

an internal AC powerline that combines the generated AC power with the external
AC power from the power grid;

a load interface circuit connected to said DC-AC inverter and to said internal AC
powerline, said load interface circuit being arranged to filter high-frequency
components out of the said DC-AC inverter’s AC output;

an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as
AC powerline switching and isolation;

a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving
performance data between said microcontroller and said power grid;

a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming
AC power from the power grid; and

a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Withdrawn) The inverter of Claim 17, in which the output of said inverter is

single-phase AC.

EAST\66829720.1
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19.  (Withdrawn) The inverter of Claim 17, in which the output of said inverter is
three-phase AC.

20.  (Withdrawn) The inverter of Claim 17, in which said MFA microcontroller
includes Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters,
and MFA optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

21.  (Currently Amended) A scalable DC to AC power inversion system for providing
AC power to a power grid from a plurality of individual DC power sources each having a DC
power output port, comprising:
a) a plurality of power inverters, cach of said power inverters having including a
single DC-AC inverter, at least two DC power input ports_coupled to the single

DC-AC inverter, an AC power input port, and an AC power output port coupled

to the single DC-AC inverter, each of said DC power input ports having one DC

power source connected thereto;

b) said AC power output port of each power inverter being connected in a daisy
chain to the AC power input port of the next power inverter, except for the AC
power input port of the first power inverter being left open, and the AC power
output port of the last power inverter being connected to a power service panel of
the power grid;

c) whereby said system is incrementally scalable by adding or subtracting DC power

sources and daisy-chained inverters.

22.  (Original) The system of Claim 21, in which the output of each of said power

inverters is single-phase AC.

23.  (Original) The system of Claim 21, in which the output of each of said power

inverters is three-phase AC.
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24.

(Previously Presented) The system of Claim 9, in which the said MFA

microcontroller is programmed with a main program to iteratively:

a)

b)

©)
d)
¢)
f)

25.

turn on and off the inverter’s generation circuit based on the DC power source
input and conditions of the inverter and AC powerline,

calculate the inverter’s power statistics such as the amount of power generated
during a certain period of time;

perform diagnostics for the inverter’s status and operation;

set the inverter’s unit address;

perform powerline communications; and

respond to queries from data gathering or acquisition devices to report the power

statistics.

(Original) The system of Claim 24, in which said MFA microcontroller is further

programmed with an interrupt service routine (ISR) to:

a)
b)

©)

d)

g)
h)

26.

respond to an interrupt;

save the current context of the main program;

read voltage and current signals from the DC source, DC-DC boost converter, and
DC-AC inverter;

read phase and zero-crossing point data of the AC powerline;

perform maximum power point tracking (MPPT) for each DC power source
connected to the inverter;

perform DC-AC inversion and AC synchronization;

send out PWM control signals through the digital output ports; and

restore the saved context of the main program so that the execution of the main

program can be resumed.

(Currently Amended) A method of making a DC to AC power conversion system

incrementally scalable, comprising:

a)

EAST\66829720.1

providing a plurality of DC power sources and a plurality of DC to AC power

inverters, said DC to AC power inverters each having a single DC-AC inverter, an
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AC input port coupled to the single DC-AC inverter, an AC output port_coupled

to the single DC-AC inverter, and at least two DC input ports_coupled to the

single DC-AC inverter;

b) connecting at least one of said DC power sources, respectively, to each atleast
enre of said DC input ports; and
c) providing AC power to the power grid.

27.  (Original) The method of Claim 26, in which the output of each of said power

inverters is single-phase AC.

28.  (Original) The method of Claim 26, in which the output of each of said power

inverters is three-phase AC.

29.  (Currently Amended) The method of claim 26 further comprising daisy-chaining
at least two of said DC to AC power inverters, said AC power output port of each DC to AC

power inverter being connected in a daisy chain to the AC power input port of the next DC to
AC power inverter, except for the AC power input port of the first DC to AC power inverter

being left open, and the AC power output port of the last DC to AC power inverter being

connected to a power service panel of the power grid.

30.  (Currently Amended) The method of claim 26 where the providing of AC power
includes producing a total AC power that is the summation of the AC power supplied by each

said DC to AC power inverter.

31.  (Previously Presented) The system of claim 21 further comprising a first DC
power source connected to one of said DC power input ports of one of said power inverters and a
second DC power source, different in kind from said first DC power source, connected to

another of said DC power input ports of said one power inverter.

32.  (Previously Presented) The method of claim 26 further comprising:

Page 13 of 16

EAST\66829720.1

HOYMILES EXHIBIT 1002
Page 54 of 263



Application No. 12/837,162
Office Action dated November 27, 2013

a) connecting a first DC power source to one of said DC power input ports of one of said
power inverters; and
b) connecting a second DC power source, different in kind from said first DC power

source, to another of said DC power input ports of said one power inverter.
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Remarks/Arguments

Claims 21 through 23 and 26 through 30 stand rejected as obvious over Aoki.
Independent Claims 21 and 26 have been amended to obviate this rejection. Claims 29 and 30
have been amended to enhance clarity. Claims 22 and 23 depend from Claim 21 and Claims 27
through 30 depend from Claim 26.

In order to make the rejection, the Office Action combines inverter pair 100 and 200 of
Aoki as one inverter and inverter pair 300 and 400 of Aoki as another inverter. However, power
inverter 100 of Aoki includes DC-AC inverter 120. Similarly, power inverter 200 includes
DC-AC inverter 220. Similarly, each of power inverters 300 and 400 include DC-AC inverters
320 and 420. Clearly, Aoki teaches coupling a single DC source to each DC-AC inverter.

Claims 21 and 26 have been amended to make clear that each power inverter includes a
single DC-AC inverter and at least two DC-AC power input ports are coupled to the single
DC-AC inverter of that power inverter. This approach reduces the electrical components needed
and reduces cost.

Aoki fails to teach or suggest multiple DC input ports coupled to a single DC-AC inverter
or the advantages thereof. Therefore, Aoki fails to render obvious Claims 21 through 23 and 26
through 30.

The application has been amended to place the application condition for allowance. All
amendments are supported by the specification. An early notice of allowance is earnestly

solicited.
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Please charge any shortage in the fees or credit any overpayment to Deposit Account No.

50-3266.
Respectfully submitted,
DLA PIPER LLP US
/Dale S. Lazar/
Dale S. Lazar
Registration No. 28,872
Attorney for Applicant

DSL/amd

PO Box 2758

Reston, VA 20195
(703) 773.4000 Telephone
(703) 773.5200 Fax
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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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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 1 2/837,1 62 07/15/2010 D To be Mailed
eNTITY: [ LARGE [X] smaLL [] micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L] easic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 GFR 1.16(K). (i) or (m)
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) 30 minus 20 = 1 O X $26 = 260
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) 7 minis3= |+ 4 x 3110 = 440
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A3F7’PCL;3A1'I'1|§N SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL 700
APPLICATION AS AMENDED — PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 01/08/2014 | Arrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | Toaerors - 32 Minus [ = 32 -0 x $40 - 0
A )
z e 17 inus | 7 -0 x 5210~ 0
= l:l Application Size Fee (37 CFR 1.16(s))
< f—
l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT GCLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total 37cFr . i o
Gl s Minus = X $ =
H R E minus | - - xs -
5 D Application Size Fee (37 CFR 1.16(s))
=
< l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT GCLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /GERALDINE STANLEY/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

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

preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the

individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003 3679
47604 7590 11/27/2013 | |
EXAMINER
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P. O. BOX 2758 CAVALLARI, DANIEL J
RESTON, VA 20195
| ART UNIT | PAPER NUMBER |
2836
| NOTIFICATION DATE | DELIVERY MODE |
11/27/2013 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PatentProsecutionRes @dlapiper.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
12/837,162 CHENG ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor to File)
DANIEL CAVALLARI 2836 SN‘Z‘“S

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

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

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

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

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

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

Status
1) Responsive to communication(s) filed on 6/12/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5[ Claim(s) 1-30is/are pending in the application.

5a) Of the above claim(s) 13-20 is/are withdrawn from consideration.

6)X] Claim(s) 1-12.24 and 25 is/are allowed.

7)X Claim(s) 21-23 and 26-30 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hitn /raww. usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

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

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

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) 4 |:| Other-
Paper No(s)/Mail Date ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20131118
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Application/Control Number: 12/837,162 Page 2
Art Unit: 2836

The present application is being examined under the pre-AIA first to invent provisions.
DETAILED ACTION
Response to Arguments
Applicant’s arguments with respect to the claims have been considered but are moot
because the arguments do not apply to any of the references being used in the current rejection.
It is noted that although the reference of Aoki is used again, it is used in a different manner, as
necessitated by Applicant's amendments. More specifically, Aoki teaches an inverter with two
DC power input ports, wherein the inverter is read on by the combination of 100 and 200,
thereby having two input ports of the two FCs (see fig4). The respectively connected inverters

likewise comprising the combination of 300 and 400, etc.

Claim Rejections - 35 USC § 103
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.

Claims 21-23 and 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Aoki et al. (“Aoki”) JP 09275637A.

In regard to claims 21, 26, and 29

Aoki teaches:

HOYMILES EXHIBIT 1002
Page 63 of 263



Application/Control Number: 12/837,162 Page 3
Art Unit: 2836

A scalable DC to AC power inversion system for providing AC power to a power grid from a

plurality of individual DC power sources each having a DC power output port, comprising:

a) a plurality of power inverters (read on by the combination of pairs, ie 100 and 200; 300 and
400, etc. etc.), each of said power inverters having at least one DC power input port (ie. input to
FC of 100 and 200, fig1), an AC power input port (ie respective input ports 333, figl), and an
AC power output port (ie respective output ports 134, figl), each of said DC power input ports

having one DC power source connected thereto (read on by each respective FC);

b) said AC power output port of each inverter being connected in a daisy chain to the AC power
input port of the next inverter (read on by both the physical connection (ie "input to output") and
also the daisy-chain master/slave configuration, see Abstract, provide translation) except for the

AC power input port of the first inverter being left open (see open input of first/top inverter)

¢) whereby said system is incrementally scalable by adding or subtracting DC power sources and

daisy-chained inverters (See figl).

Aoki fails to teach and the AC power output port of the last inverter being connected to a
power service panel of the power grid and providing power to the grid (noting Aoki does not
particular teach what the high power scalable inverter inversion system output is attached to);

Official Notice is taken that both the concept and advantages of providing a power
service panel connection from a supplemental utility grid co-generation system and providing

power to the utility grid are well known and expected in the art. It would have been obvious to
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have included the power service panel in Aoki as these panels are known to provide known and

desirable power connections from a co-generation system for use on the utility grid.

In regard to claims 22, 23, 27, 28

Aoki fails to teach the number of phases used in the inverter system.

Official Notice is taken that both the concept and advantages of providing for single or
three phases power in power inversion systems are well known and expected in the art. It would
have been obvious to have included the desirable number of phases (single or three) in Aoki’s
inverter system as the number of phases are known to be readily chosen depending on the needs

of the connected grid/load.

In regard to claim 30

Aoki further teaches:

The method of claim 26 where the providing of AC power includes producing a total AC power
that is the summation of the AC power supplied by each said inverter (read on by the parallel

inverter operation, see provided translation Abstract).

Allowable Subject Matter

Claims 1-12 and 24-25 are allowed.
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Conclusion

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

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Cavallari whose telephone number is 571-272-8541. The
examiner can normally be reached on Monday-Friday 10:00am-6:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jared Fureman can be reached at (571)272-2391. 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.

/Daniel Cavallari/

PRIMARY PATENT EXAMINER
ART UNIT 2836
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PatentProsecutionRes @dlapiper.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. . , 12/837,162 CHENG ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
DANIEL CAVALLARI 2836

All participants (applicant, applicant’s representative, PTO personnel):

(1) DANIEL CAVALLARI. (3) .

(2) DALE LAZAR. (4.

Date of Interview: 14 August 2013.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes No.
If Yes, brief description:

Issues Discussed []101 X112 [J102 X103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 21-23 and 26-30.

Identification of prior art discussed: JP09275637A.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant presented proposed claim amendments. The amendments appear to overcome both the previously made
112 rejection as well as the art rejection over JP09275637A.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment

/Daniel Cavallari/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130815

HOYMILES EXHIBIT 1002
Page 69 of 263



Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy
If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the

statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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DOCKET NO. 350809-000003 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: George Shu-Xing CHENG Conf. No.: 3679
Application No. 12/837,162 Group Art Uit 2836

Filed: July 15,2010 Examiner: Dantiel J. Cavallari
For: SMART AND SCALABLE POWER INVERTERS

AMENDMENT UNDER 37 C.F.R. 1.111

Commissioner for Patents August 15, 2013
PO Box 14350
Alexandria, VA 22313-1450

Dear Commissioner:

This is in response to the Non-Final Office Action dated June 12, 2013, and having a
period for response set to expire on September 12, 2013.
The following amendments and remarks are respectfully submitted. Reconsideration of

the claims is respectfully requested.

Amendments fo the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 14 of this paper.

Page 1 of 16

FAST\S6757222.1
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Application No. 12/837,162
Office Action dated June 12, 2013

Amendments to the Claims:

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

application. Currently amended claims are shown with additions underlined and deletions in

strikethroughtext except double brackets may be placed before and after the deleted chavacters

to show deletion of five or fewer characters.

I8

{Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising:

a)

b)

EAST\S6757222.1

a plurality of power inverters, each of said power inverters having one DC power
input port, an AC power input port, and an AC power output port, said DL power

input port having ene DC power source connected thereto;

said AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected {0 a power service panel of the power grid;
each of said power inverters including:

i) a DC-DC boost converter connected to said DC power source and arranged to

convert the power source voltage to a higher DC voltage suitable for inversion;

i1} a DC-AC inverter connected to said DC-DC boost converter and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;

it} an internal AC powerline that combines the generated AC power with the

external AC power from the power grid,

Page 2 of 16
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{Office Action dated June 12, 2013

v} g load interface circuit connected to said DC-AC inverter and to said infernal
AC powerlineg, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

v) an MFA microcontroller connected to said DC-DC boost converter, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;

vi} apowerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontrolier and said power grid;

vit) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

viii} asolid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerhine from the AC

grid during the non-generation time.

2. (Original) The system of Claim 1, in which the output of each of said power

inverters is single~-phase AC,

3. {Original) The system of Claim 1, in which the output of each of said power

inverters is three-phase AC.
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4.

{Original) The system of Claim 1, in which said MFA microcontrolier includes

Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and MFA

optimizers which provide maximum power point tracking (MPPT) to aliow the power inverter to

achieve optimal power production.

S.

(Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising:

a)

b)

EASTAS67537222 1

a plurality of power inverters, each of said power inverters having two DC power
Input ports, an AC power input port, and an AC power outpui pert, each of said

DC power input ports having one DC power source connected thereto;

aid AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected to a power service panel of the power grid;
each of said power inverters including:

1)} a pair of DC-DC boost converters, one connected to each of said DC power
sources, respectively, and arranged to convert the power source voliage to a

higher DC voltage suitable for inversion,

i} a DC power combiner connected to said DC-DC boost converters for
combining the DC output from both DC-DC boost converters and allowing said
DC-DC boost converters to connect in parallel so that all DC currents are added

together;

i} a DC-AC inverter connected to satd DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage:
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iv} an internal AC powerline that combines the generated AC power with the

external AC power from the power grid;

v} aload interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency

components out of the said DC-AC inverter’s AC output;

vi) an MFA microcontroiler connected to said DC-DC boost converters, DC-AC
inverter, and load 1nterface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;

vii} a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroiler and said power grid;

viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

ix} a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

6. {Original) The system of Claim §, in which the output of each of said power

inverters is single-phase AC,
7. {Original) The system of Claim 5, in which the output of each of said power
inverters is three-phase AC.
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8.

{Original) The system of Claim 3, in which said MFA microcontroller inciudes

Model-I'ree Adaptive {MFA) controliers which control the DC-DC boost converters, and MFA

optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

9.

{Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising:

a)

b)

EAST\$6757222.1

a plurality of power inverters, each of said power inverters having m DC power
input ports, where m is an integer greater than or equal to one, an AC power input
port, and an AC power output port, each of said DC power input ports having one

DC power source connected thereto;

said AC power output port of each inverter being connecied in a daisy chain te the
AC power input port of the next inverter, except for the AC power input port of
the first inverter being left open, and the AC power output port of the last inverter

being connected to a power service panel of the power grid;
cach of said power inverters including:

i}y m aumber of DC-DC boost converters, one connected to each of said DC
power sources, respectively, and arranged to convert the power source veoltage to

a higher DC voltage suitable for inversion;

i) a DC power combiner connected to said m number of DC-DC boost
converters for combining the DC output from all BC-DC boost converters and
allowing said DC-DC boost converters to connect in paralle} so that ali DC

currents are added together;

it} a DC-AC inverter connected to said DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC

power voltage;
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iv) an internal AC powerline that combines the generated AC power with the

external AC power from the power grid;

v) a load interface circuit connected to said DC-AC nverter and 1o said internal
AC powerline, said Toad interface circuit being arranged o filter high-frequency

components out of the said DC-AC inverter’s AC output;

vi} an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
BC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AL powerline switching and isclation;

vii) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitiing and receiving

performance data between said microcontroller and said power grid;

viii} a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

ix) asolid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

10.  {Original) The system of Claim 9, in which the output of each of said power

inverters is single-phase AC,
1. {Original) The system of Claim 9, in which the output of each of said power
inverters is three-phase AC,
Page 7 of 16
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12.

{Original) The system of Claim 9, in which said MFA microcontrollerinciudes

Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA

optimizers which provide maximum power point tracking (MPPT) to aliow the power inverter to

achieve optimal power production.

13.

a)

b)

d)

61
—

EASTS6737222.1

(Withdrawn) A DC-to-AC power inverter, comprising:

one DC power input port having one DC power source connected thereto;
one AC power output port arranged to supply AC power to the AC power grid;

a DC-DC boost converter connected to said DC power source and arranged to

convert the power source voltage to a higher DC veoltage suitable for inversion;

a DC-AC inverter connected to said DC-DC boost converter and arranged to
mvert the DC power to AC power with voltage higher than the incoming AC

power voltage;

an internal AC powerline that combines the generated AC power with the external

AC power from the AC power grid;

a load interface circult connected to said DC-AC inverter and to said internal AC
powerline, said {oad interface circuit being arranged to filter high-frequency

cotuponents out of the said DC-AC inverter's AC output;

an MFA microcontroller connected to said DC-DC boost converter, DC-AC
inverter, and load interface circuit, said microcontroller arranged 1o monitor the
BC boost voltage, control the DC-DC boost converter, perform maximum power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as

AC powerline switching and isolation;
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h) a powerline modem connected to said microcontrolier and said internal AC
powerline through an interface circuitry for transmitting and receiving

performance data between said microcontroller and said power grid;

i) a line sensing circuit connected to said infernal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming

AC power from the power grid; and

i a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time,

14, (Withdrawn) The inverter of Claimy 13, in which the oatput of said inverter is

single-phase AC.

13, {Withdrawn} The inverter of Claim 13, in which the output of said inverter is

three-phase AC.

16.  (Withdrawn} The inverter of Claim 13, in which said MFA microcontrolier
includes Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and
MFA optimizers which provide maximum power point tracking (MPPT) to aliow the power

inverter to achieve optimal power production.

17.  {Withdrawn) A DC- to-AC power inverter, comprising:

a) at least two DC power input ports, each of said DC power input peorts having one
DC power source connected thereto;

b) one AC power output port arranged to supply AC power to the AC power grid;

c) for each DC power source, a DC-DC boost converter connected to said DC power
sources and arranged to convert the power source voltage to a higher DC voltage

suitable for inversion;
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3

h)

1)

Ly

I8.

a DC power combiner connected to said DC-DC boost converters for combining
the DC output from all DC-DC boost converters and allowing the said DC-DC
boost converters to connect in paraliel so that all DC currents are added together;
a RC-AC inverter connected to said DC power combiner and arranged to invert
the DC power to AC power with voltage higher than the incoming AC power
voltage,

an internal AC powerline that combines the generated AC power with the external
AC power from the power grid;

a load interface circuit connected to said DC-AC inverter and to said internal AC
powerline, said load interface circuit being arranged to tilter high-frequency
components out of the said DC-AC inverter’s AC output;

an MFA microcontroiler connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the
BC boost voltage. control the DC-DC boost converter, perform maximom power
point tracking (MPPT), perform DC-AC inversion and AC power
synchronization, monitor AC current and voltage for generated power amount and
status, perform powerline communications, and perform logic controls such as
AC powerline switching and isolation;

a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving
performance data between said microcontroller and said power grid;

a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming
AC power from the power grid; and

a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC

grid during the non-generation time.

(Withdrawn) The inverter of Claim 17, in which the output of said inverter is

single-phase AC.

LAST\S6757222.3
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19. {Withdrawn) The inverter of Claim 17, in which the output of said inverter is

three-phase AC.

20.  (Withdrawn) The inverter of Claim 17, in which said MFA microcontroller
mcludes Model-Free Adaptive (MFA) controllers which contrel the DC-DC boost converters,
and MFA optimizers which provide maximum power point fracking (MPPT) to allow the power

inverter to achieve optimal power production.

21 {Currently Amended) A scalable DC to AC power inversion system for providing
AC power to a power grid from a plurality of individual DC power sources each having a DC
power output port, comprising:

a) a plurality of power inverters, each of said power inverters having at least [{one]]
two DC power input [{port]] ports, an AC power input port, and an AC power
cutput port, each of said DC power input ports having one DC power source
connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain o the
AC power input port of the next inverter, except for the AC power input port of
the {irst inverter being left open, and the AC power output port of the last inverier
being connected to a power service pane! of the power grid;

c) whereby said system is incrementally scalable by adding or subtracting DC power
sources and daisy-chained inverterss-and

T whereby-an-optirnatame

22 (Original) The system of Claim 21, in which the output of each of said power

mverters is single-phase AC.

23, {Original} The system of Claim 21, in which the output of each of said power

inverters is three-phase AC.
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24,

{Previously Presented) The system of Claim 9, in which the said MFA

microcontrolier is programmed with a main program to iteratively:

a)

4

b)

25,

turn on and off the inverter’s generation circuit based on the DC power source
input and conditions of the inverter and AC powerline,

calculate the inverter’s power statistics such as the amount of power generated
during a certain period of time;

perform diagnostics for the inverter’s status and operation;

set the inverter’s unit address;

perform powerline communications; and

respond to queries from data gathering or acquisition devices to report the power

statistics.

{(Original} The system of Claim 24, in which said MFA microcontroller is further

programmed with an interrupt service routing (ISR) to:

a)
b)

26

respond to an interrupt;

save the current context of the main program;

read voltage and current signals from the DC source, DC-DC boost converter, and
DC-AC inverter;

read phase and zero-crossing point data of the AC powerline;

perform maximum power point tracking (MPPT} for each DC power source
connecied to the inverter;

perform DC-AC inversion and AC synchronization;

send out PWM control signals through the digital output ports; and

restore the saved context of the main program so that the execution of the main

program can be resumed.

{(Currently Amended) A method of making a DC to AC power conversion system

incrementally scalable, comprising:

EAST\S6757222.1
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a) providing a plurality of DC power sources and a plurality of DC to AC power
inverters, said inverters each having an AC input port, an AC output port, and at

least {{one]] two DC input [[portl] ports;

by connecting at least one of said DC power sources, respectively, to at least one of
said DC input ports; and

providing AC power to the power grid.

o
S

27. {Original) The method of Claim 26, in which the output of each of said power

inverters is single-phase AC.

28, {(Original) The method of Claim 26, in which the output of each of said power

inverters 1s three-phase AC.

29, {Previously Presented) The method of claim 26 further comprising daisy-
chaining at least two of said inverters, said AC power output port of each inverter being
connected in a daisy chain to the AC power input port of the next inverter, except for the AC
power input port of the first inverter being left open, and the AC power output port of the last

inverter being connected to a power service pangl of the power grid.

30, (Previously Presented) The method of claim 26 where the providing of AC power
includes producing a total AC power that is the summuation of the AC power supplied by each

said inverter.

31, (New) The system of claim 21 further comprising a first DC power source
connected to one of said DC power input ports of one of said power inverters and a second DC
power source, different in kind from said first DC power source, connected to another of said DC

power inpui ports of said one power inverter,

32. (New) The method of claim 26 further comprising:
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a) connecting a first DC power source to one of said DC power input ports of one of said

power inverters; and
b) connecting a second DC power souree, different in kind from said first DC power

source, to another of said DMC power input ports of said one power inverter.
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Remarks/Arguments

The kindness and helpfulness of Examiner Cavallari during the interview of August 13,
2013 are acknowledged and greatly appreciated. The following arguments are based on the
interview discussion.

Claims 2 {sic, 2191 - 23 stand rejecied under Section 112 as being indefinite. No reasons
are provided as to why claims 2-20 are indefinite. The last paragraph of claim 2§ has been
eliminated to obviate thig rejection with regard to claims 21-23.

Claims 21-23 and 26-30 stand rejected as obvious over JP09275637 (first inventor Mr.
Ishizawa) (“Ishizawa et al.™). Claims 21 and 26 have been amended to obviate this rejection.

Claims 21 and 26 have been amended to recite that each of a plurality of power inverters
has at feast two DC power input ports. Thus, the power inverters of claims 21 and 26 are capable
of accepting DC power from multiple sources.

Ishizawa et al. is directed to a system in which a number of fuel cells are operated in
parallel. Although the system of Ishizawa et al. includes a plurality of power inverters, one
power inverter is provided for each fuel cell. Nowhere in Ishizawa et al. is there any teaching or
suggestion as to how a single power inverter might have multiple DC power input poris,

Since Ishizawa et al. fails to teach a system for providing AC power in which power
mverters include multiple DC power input ports, Ishizawa et al. fails to render obvious
independent claims 21 and 26. Claims 22-23 and 27-30, dependent on either claim 21 or 26, are
patentable for the reasons discussed above with respect to claims 21 and 26.

The application has been amended to place the application condition for allowance. All
amendments are supported by the specification. An carly notice of allowance is ecarnestly

solicited.
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{703) 773.4000 Telephone
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Respectfully submitted,

DLA PIPERLLPUS

Dale S. Lazar
Registration No, 28,872
Attorney for Applicant
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Application No. Applicant(s)
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Office Action Summary Examiner Art Unit ATA (First Inventor to File)
DANIEL CAVALLARI 2836 SN‘Z‘“S

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

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

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

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

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

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

Status
1) Responsive to communication(s) filed on 28 January 2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5[ Claim(s) 1-30is/are pending in the application.

5a) Of the above claim(s) 13-20 is/are withdrawn from consideration.

6)X] Claim(s) 1-12.24 and 25 is/are allowed.

7)X Claim(s) 21-23 and 26-30 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 15 July 2010 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)[J Al b)J Some * ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)JAIl b)[J Some c¢)[] None of the: Interim copies of the priority documents have been received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZ Information Disclosure Statement(s) (PTO/SB/08) 4 |:| Other-
Paper No(s)/Mail Date ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130602
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DETAILED ACTION
Claims 13-220 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as
being drawn to a nonelected Group II, there being no allowable generic or linking claim.

Election was made without traverse in the reply filed on 1/28/2013.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):
(B) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.
The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claim 2-23 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject

matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the

invention.

In regard to claim 21

The limitation: “whereby an optimal amount of AC power is generated and
supplied to said power grid regardless of the' performance of any individual power source”
provides functional language without any associated physical structure germane to patentability.

Furthermore, the term "optimal” is a relative term and indefinite. The limitation taken as a whole
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is unclear that it is unknown what, if any, structure (emphasis added) is intended to be added to

the claim by said limitations. Applicant is reminded that an apparatus must be distinguished

from the prior art in terms of structure rather than function noting that apparatus claims cover

what a device is, not what a device does (see MPEP 2114).

Claim Rejections - 35 USC § 103
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.

Claims 21-23 and 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Aoki et al. (“Aoki”) JP 09275637A.

In regard to claims 21, 26, and 29
Aoki teaches:
A scalable DC to AC power inversion system for providing AC power to a power grid from a

plurality of individual DC power sources each having a DC power output port, comprising:

a) a plurality of power inverters, each of said power inverters having at least one DC power input

port (ie. input to FC, figl), an AC power input port (ie respective input ports 333, figl), and an
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AC power output port (ie respective output ports 134, figl), each of said DC power input ports

having one DC power source connected thereto (read on by each respective FC);

b) said AC power output port of each inverter being connected in a daisy chain to the AC power
input port of the next inverter (read on by both the physical connection (ie "input to output") and
also the daisy-chain master/slave configuration, see Abstract, provide translation) except for the

AC power input port of the first inverter being left open (see open input of first/top inverter)

c) whereby said system is incrementally scalable by adding or subtracting DC power sources and

daisy-chained inverters (See figl).

Aoki fails to teach and the AC power output port of the last inverter being connected to a
power service panel of the power grid and providing power to the grid (noting Aoki does not
particular teach what the high power scalable inverter inversion system output is attached to);

Official Notice is taken that both the concept and advantages of providing a power
service panel connection from a supplemental utility grid co-generation system and providing
power to the utility grid are well known and expected in the art. It would have been obvious to
have included the power service panel in Aoki as these panels are known to provide known and

desirable power connections from a co-generation system for use on the utility grid.

In regard to claims 22, 23, 27, 28
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Aoki fails to teach the number of phases used in the inverter system.

Official Notice is taken that both the concept and advantages of providing for single or
three phases power in power inversion systems are well known and expected in the art. It would
have been obvious to have included the desirable number of phases (single or three) in Aoki’s
inverter system as the number of phases are known to be readily chosen depending on the needs

of the connected grid/load.

In regard to claim 30

Aoki further teaches:

The method of claim 26 where the providing of AC power includes producing a total AC power
that is the summation of the AC power supplied by each said inverter (read on by the parallel

inverter operation, see provided translation Abstract).

Allowable Subject Matter

Claims 1-12 and 24-25 are allowed.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Cavallari whose telephone number is 571-272-8541. The

examiner can normally be reached on Monday-Friday 10:00am-6:30pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jared Fureman can be reached at (571)272-2391. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

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

/Daniel Cavallari/
6/2/2013

PRIMARY PATENT EXAMINER
ART UNIT 2836
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Figures Appear

us -

uUs -~

us -

Us -

us -

Us -

Us -

FOREIGN PATENT DOCUMENTS

Examiner
initials™

Cite No.! Pages, Columns,
Lines, Where
Relevant
Passages or
Relevant Figures
Appear

Foreign Patent Document Namz of Patentse or
_ Applicant of Cited
Publication Date Socurment

MM-DO-YYYY

Courtty Code™ Number”® Kind Code® (f
known)}

12

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials®

Cite
No.'

include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,

couniry where published.

magazine, journal, seral, symposium, catalog, etc), date, page(s), volume-issue number(s), publisher, city and/or

TZ

R. Jones. "The Measurement of Lumped Parameter Impedence: A Metrology
Guide,” University of Michigan, January 1974,

26, 2012.

International Preliminary Report on Patentability issued in PCT/US2010/042123 on January

image File Wrapper of related U.8. Application No. 13/397 402 electronically captured on
June 18, 2012,

image File Wrapper of related U.S. Application No. 13/493,622 electronically capturad on
June 15, 2012,

Examiner
Signature

/Daniel Cavaliari/ EDafe Considered 06/02/2013

-EXAMINER: Initial f reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not conisidered.
{nclude copy of this form with next communication fo applicant.
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Receipt d@te: 04/1 12837162 - GAU: 2836

712
ocket No.: 350%09@00003-

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679

SERIAL NUMBER: 12/837,162 Group: 2836

FILED: July 15,2010 Examiner:  Daniel J. Cavakkari

FOR: SMART AND SCALABLE POWER INVERTERS

LIST OF RELATED CASES

Serial Number  Publication Number  Filing or Publication Pate Status
13/397,402 US 20120212065 Al August 23, 2012 Pending
13/493,622 US 2012-0313443 Al December 13, 2612 Pending
13/789,637 NEA March 7, 2613 Pending
13/844,484 NIA March 15, 2013 Pending
13/846,708 A March 18, 2013 Pending

The cases listed on this Notice of Related Cases include cases which may contain
information that is material to patentability. The listing of a case on this Notice should not be
taken as an indication or admission that any information contained therein is material. Prior art
for each case listed on this Notice may have been cited. The files corresponding to the Hsted
cases, which are available to the Examiner, may not have been examined to ascertain the
materiality of any prior art therein. Accordingly, the Examiner is requested to review the file
for each case listed on this Notice in order to assess the materiality of such prior art.

Respectiully submitted,

DLA PIPER ':Ii:;'iP us®

P.O. Box 2758

Reston, VA 20195 Reg. No. 28,872
Tel. 703.773.4000 Atterney of Record
Fax (703) 773-5200 Date: April 17, 2013

BEAST\SS612244.1
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

RefHits §Search Query DBs Default Plurals {iTime
# Operator Stamp
L1 §70  §("20020073713" | "20040264225" | US-PGPUB;{OR ON 2013/06/02
"20080111517" | "56903116" | "6325142" | {USPAT,; 14:53
"6381944" | "20100202177" | USOCR;
"20110012430" | "6360131" | FPRS;
"20020166324" | "6958550" | EPO; JPC;
"20020099476" | "6192668" | "6265786" | JDERWENT;
"6495929" | "20010052704" | IBM_TDB
"20040103669" | "6487096" | "6960840" |
"6556980" | "20090159113" | "6612112" |
"20090000654" | "7016743" |
"20040119291" | "20090160258" |
"6031294" | "6055524" | "7152052" |
"7415446" | "20030007369" | "6784565" |
"6870279" | "6684112" | "6684115" |
"7142626" | "20040135436").PN.
L2 j0 1 and (daiseychain daisey$chain) US-PGPUB;OR ON 2013/06/02
USPAT; 14:54
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L3 §#0 1 and (daisychain daisy$chain) US-PGPUB; {OR ON 2013/06/02
USPAT; 14:54
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
L5 {1791 §(inverter converter) and (daisychain US-PGPUB;OR ON 2013/06/02
daisy$chain) USPAT; 14:55
USOCR;
FPRS;
EPO; JPOC;
DERWENT;
IBM_TDB
L6 {132 y(inverter converter) same (daisychain US-PGPUB; iOR ON 2013/06/02
daisy$chain) USPAT; 15:00
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L7 $857 #307/82.ccls. US-PGPUB;{CR ON 2013/06/02
USPAT; 16:09
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

file:///Cl/Users/dcavallari/Documents/e-Red%20Folder/12837162/EASTSearchHistory.12837162_AccessibleVersion.htm[6/2/2013 4:10:26 PM]
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EAST Search History
EAST Search History (I nterference)
< This search history is empty>

6/2/2013 4:10:23 PM
H:\ East\ Workspaces\ 12837162.wsp

file:///Cl/Users/dcavallari/Documents/e-Red%20Folder/12837162/EASTSearchHistory.12837162_AccessibleVersion.htm[6/2/2013 4:10:26 PM]
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12837162 CHENG ET AL.
T
DANIEL CAVALLARI 2836
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
307 82 6/2/2013 DJC
SEARCH NOTES
Search Notes Date Examiner
EAST search 6/2/2013 DJC
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

U.S. Patent and Trademark Office

Part of Paper No. : 20130602
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12837162 - GAU: 2836

PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

[ Complete if Known ‘
‘ [2/837,162 |
[Fiingbate | July 15, 2010 |
First Named Inventor][(George Shu-Xing Cheng |
l
|
l

Receipt date: 07/11/2011

Substitute for form 1448A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary) Art Unit ]2838
[ I I I ExaminerName ___|[lUnknown
Attorney Dock
|[ptomey Docket 1355569600003
Il | Il |
l Il l U. S. PATENT DOCUMENTS
| ] _ I | _ | [ Documeﬂt‘ Number : l Publication Date Name.of Patentfae or Pages, Columns, Lines, Where
[ Examiner Intials* Cite No. [ NumborKind Codo TR Applicant of Cited Relevant Passages or Relevant
Document Figures Appear
US -2003/7369 1/9/2003 Gilbreth
US -2009-160258 6/25/2009 James
US -2009-159113 6/25/2009 Keiji
US -2008-111517 5/15/2008 [Pfeifer
US -2004-264225 12/30/2004 _[[Bhavaraju
US -2001-52704 12/20/2001 _ ||Bosley
US -2001/52704 12/20/2001 __ ||Bosley
US -2002/73713 6/20/2002 [Mackay
US -2002/99476 7/25/2002 [Hamrin
US -2002/166324 11/14/2002  [[willis
US -2004/103669 6/3/2004 Willis
US -2004/119291 6/24/2004 Hamrin
US -2004/135436 7/15/2004 Gilbreth
US -5,903,116 5/11/1999 GEIS
US -6,031,294 2/29/2000 GEIS
US -6,192,668 2/27/2001 [IMACKAY
US 6,265,786 7/24/2001 |BOSLEY
US -6,325,142 12/4/2001 [BOSLEY
US -6,381,044 5/7/2002 [Mackay
US -6,487,096 11/26/2002 _ ||GILBRETH
US -6,495,929 12/17/2002__ ||Bosley
US 6,612,112 9/2/2003 Gilbreth
US -6,784,565 8/31/2004 all
US 6,870,279 3/22/2005 Gilbreth
US -6,958,550 10/25/2005 Gilbreth
US 6,960,840 11/1/2005 Willis
[lus -2008/111517 5/15/2008 Pfeifer
FOREIGN PATENT DOCUMENTS
Examiner Cite No." Foreign Patent Document | IName of Patentee or Pages, Columns,
Initials* e gppﬁcant tof Cited F?Rigsl,a\:]\{here
|__Country Code®™ Number® Kind Code® (f ||| MM-DD-YYYY CCUmEn Passages or F 1
[ known) | Relevant Figures
Wppear
Il Im[
[ l

EASTWS1288561 ALl REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.C/
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Receipt date: 07/11/2011

12837162 - GAU: 2836

PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

Complete if Known

Application Number |12/837,162

Filing Date July 15, 2010
STATEMENT BY APPLICANT . .
First Named Inventor | George Shu-Xing Cheng
(Use as many sheets as necessary) Art Unit 2838

Examiner Name Unknown

Number

Attomey Docket | 350809000003

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials™

Cite No.'

Include name of the author (in CAPITAL LETTERS), title of the article (when
appropriate), title of the item (book, magazine, journal, serial, symposium,
catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
country where published.

T2

Maniktala, Sanjaya., "Switching Power Supplies Ato Z,"
Elsevier, 2006.

International Search Report issued in PCT/US2010/042123
mailed February 22, 2011

Written Opinion issued in PCT/US2010/042123 mailed
February 22, 2011

Examiner
Signature

Date Considered 06/02/2013

{Daniel Cavallari/
*EXAMINER;: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.

FASTASZES! ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.C./
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. PTO/ISB/08a (08-03)

Approved for use through 07/31/2008. OMB 08510031

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

Under the Paperwork Reduction Act of 1995, no persens are required to respond to & collection of information uniess it contains a valid OMB controf number.

Substitute for form 1449A/PTO Complete §if Known
» Application Number |12/837 182
INFORMATION DISCLOSURE S Ty 15,2670
STATEMENT BY APPLICANT : ,
First Named inventor | George Shu-Xing Cheng
{Use as many sheels as necessary) Art Unit 2836
Examiner Name Daniel J. Cavallari
Attorney Docket <
Altarhe) 350808-000003
U. 8. PATENT DOCUMENTS
Document Number Publications Date Name of Patentee of Pages, Columns, Lines, Where
Examiner Initials® Cite No. il o > Applicant of Ciied Relevant Passages of Relevant
Numbes:Kind Code MM-DD-YYYY Documet Figures Appear
US -2011/0012430 1/20/11 Cheng
Us -2010/0202177 8/12/10 Kajouke
US -2009/0000654 1/1/2009 Rotzoll N
Us -
Us -
Us -
Us -
Us -
FOREIGN PATENT DOCUMENTS
Examiner Cite No' Foreign Patent Document Mame of Patentee or Pages, Columns,
Initials* Applicant of Cited Lines, Where
Publication Date Document Relevant T
Country Code” Number” Kind Code™ if MMDD-YYYY Passages or
Kknown) Relevant Figures
Appear
NON PATENT LITERATURE DOCUMENTS
Examiner |~uo | include name of the author (in CAPITAL LETTERS), tile of the articke (when appropriate), fitle of the item {(book, ,
Enma!s* 1 |magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue number{s), publisher, city and/or T
No. country whers published.
interpational Search Report and Written Opinion issued in PCT/US2012/041923 on
January 17, 2013
Image file Wrapper of related U.S. Application 13/397 407 electronically captured on April
17, 2013
Examiner Date Considered I
Signature ate Considere f

-EXAMINER: Initial if reference considered, whether or nof citation is in conformance with MPEP 809. Draw fine through cifation if notin conformance and not considered.
include copy of this form with next communication to applicant.

EASTISS612214.1
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Docket No.: 350809-000003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679
SERIAL NUMBER: 12/837,162 Group: 2836
FILED: July 15, 2010 Examiner: Dantel J. Cavakkari
FOR: SMART AND SCALABLE POWER INVERTERS

Serial Number

Publication Number

13/397,402 US 2012-0212065 Al

13/493,622
13/789,637
13/844,484

13/846,708

US 2012-0313443 Al
N/A

LIST OF RELATED CASES
Filing or Publication Date Status
August 23, 2012 Pending
December 13, 2612 Pending
March 7, 2613 Pending
Pending

N/A

N/A

March 15, 2013

Yanding
March 18, 2013 Pending

The cases listed on this Notice of Related Cases include cases which may contain
information that is material to patentability. The listing of a case on this Notice should not be
taken as an indication or admission that any information contained therein is material. Prior art
for each case listed on this Notice may have been cited. The files corresponding to the Hsted
cases, which are available to the Examiner, may not have been examined to ascertain the
materiality of any prior art therein. Accordingly, the Examiner is requested to review the file
for each case listed on this Notice in order to assess the materiality of such prior art.

P.O. Box 2758
Reston, VA 20195
Tet. 703.773.4000
Fax (703) 773-5200

EASTNSS612214.1

Respectiully submitted,

DLA PIPER ':Ii:;'iP us®

Reg. No. 28,872
Atterney of Record
Date: April 17, 2013
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PCT/US2012/041923
PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

. PCT

LAZAR DALE S.

DLA PIPER LLP US P.O. BOX 2758 RESTON VA 20195 NOTIFICATION OF TRANSMITTAL OF

USA THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)

Date of mailin
(day/month/year) 17 JANUARY 2013 (17.01.2013)

Applicant's or agent's file reference

350809-PEF-OOCOLY | v
International filing date

International application No.
PP (day/month/year)

PCT/US2012/041923 11 JUNE 2012 (11.06.2012) i _
Applicant |

FOR FURTHER ACTION  See paragraphs 1 and 4 below

CYBOENERGY, INC. et al

T
1. The applicant is hereby notified that the international search report and the written opinion of the International Séarching
Authority have been established and are transmitted herewith,

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching
Authority to the International Bureau, The International Bureau will send a copy of such comments to all designated
Offices unless an international preliminary examination report has been or is to be established. Following the
expiration of 30 months from the priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the
international application, or of the priority claim, must reach the International Bureau before the completion of the

technical preparations for international publication (Rules 90bis.1 and 90bis.3).
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed
within 19months.
For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.

Mmc. 2643

Yt 19 Bt
34743

Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan COMMISSIONER

City, 302-701, Republic of Korea

Telephone No. 82-42-481-8753

Facsimile No. 82-42-472-7140

Form PCT/ISA/220 (July 2010)

HOYMILES EXHIBIT 1002

Page 123 0of 263



* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report.

http://www.kipo.go.kr/en/ => PCT Services => PCT Services

ID : PCT international application number

PW: 64NH4878

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants,

Homepage: http://www.ipkcentet.com
Email: ipkc@ipkcenter.com

Phone: +1 703 388 1066

Fax:+1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)
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PCT/US2012/041923
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicants or agents file reference FOR FURTHER see Form PCT/ISA/220

350809-PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/US2012/041923 11 JUNE 2012 (11.06.2012) 10 JUNE 2011 (10.06.2011)
Applicant

CYBOENERGY, INC. et al

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.
|__—| It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

the international application in the language in which it was filed
D a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2. I:] Certain claims were found unsearchable (See Box No. II)

3. I:] Unity of invention is lacking (See Box No. III)

4 With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
g the text is approved as submitted by the applicant.
l:] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 2
D as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2012/041923

A, CLASSIFICATION OF SUBJECT MATTER

H02J 3/36(2006.01)i, HO2M 7/49(2007.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO02J 3/36; HO2M 7/537, HO2M 7/42; H02J 3/38; GOSF 1/10; H02J 3/00; HO1L 31/042

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: inverter, daisy chain, photovoltaic, scalable

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraphs[0003],[0013],[0044], claims 1,3,10,11, and figures 4-15.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 20110012430 Al (CHENG GEORGE SHU-XING et al.) 20 January 2011 12,13,16-18
A See claims 21-28 and figures 1-16 1-11,14,15,19-22
Y US 2010-0202177 Al (KAJOUKE LATEEF A. et al.) 12 August 2010 12,13,16-18
A See abstract, claim 1 and figure 1. 1-11,14,15,19-22
A US 2009-0000654 Al (ROTZOLL ROBERT R. et al.) 01 January 2009 1-22

See abstract, claims 1-6, and figures 3-9.

A WO 2008-144554 A2 (LARANKELO, INC. et al.) 27 November 2008 1-22

I:l Further documents are listed in the continuation of Box C.

g See patent family annex.

* Special categories of cited documents:
"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

D'

ryn

ng

Date of the actual completion of the international search

16 JANUARY 2013 (16.01.2013)

Date of mailing of the international search report

17 JANUARY 2013 (17.01.2013)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
> 189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan
"~ City, 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer
Kwak In Gu

Telephone No,  82-42-481-8537

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/041923

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2011-0012430 A1l 20.01.2011 CA 2767867 Al 20.01.2011
CN 102549873 A 04.07.2012
EP 2454796 A2 23.05.2012
KR 10-2012-0086283 A 02.08.2012
W0 2011-008944 A2 20.01.2011
WO 2011-008944 A3 28.04.2011
WO 2011-008944 A3 20.01.2011
WO 2011-008944 A4 16.06.2011
WO 2011-008944 A4 20.01.2011

US 2010-0202177 A1 12.08.2010 CN 101355320 A 28.01.2009
DE 102008034357 Al 20.05.2009
US 2008-0027933 Al 29.01,2009
US 7728562 B2 01.06.2010

US 2009-0000654 A1 01.01.,2009 AU 2008-254814 A1 27.11.2008
AU 2008-254814 B2 07.04.2011
AU 2008-254822 A1 27.11,2008
AU 2008-254828 A1 27.11.2008
CA 2686272 Al 27.11.2008
EP 2149183 A2 03.02.2010
EP 2151035 A1 10.02.2010
EP 2151036 A2 10.02.2010
JP 2010-527570 A 12.08.2010
JP 2010-527571 A 12.08.2010
JP 2010-527572 A 12.08.2010

KR 10-2010-0017834 A 16.02.2010
KR 10-2010-0017843 A 16.02.2010
KR 10-2010-0017853 A 16.02.2010

US 2008-0283118 Al 20.11.2008
US 2008-0285317 Al 20.11.2008
WO 2008-144540 A1 27.11.,2008
WO 2008-144548 A2 27.11.2008
WO 2008-144548 A3 27.11.2008
WO 2008-144554 A2 27.11.2008
WO 2008-144554 A3 27.11.2008
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/041923

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis, 1(a))

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. a sequence listing filed or furnished
on paper
D in electronic form

b, time of filing or furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form,
D furnished subsequently to this Authority for the purposes of search.

4, l:! In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/041923

Box No, V Reasoned statement under Rule 43bis,1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-22 YES
Claims  NONE NO

Inventive step (IS) Claims 1-11,14-15,19-22 YES
Claims 12-13,16-18 NO

Industrial applicability (1A)  Claims ~ 1-22 YES
Claims NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: US 2011-0012430 A1 (CHENG GEORGE SHU-XING et al.) 20 January 2011
D2: US 2010-0202177 A1 (KAJOUKE LATEEF A. et al.) 12 August 2010

1. Novelty and Inventive step

1.1, Claim 1

The subject matter of claim 1 differs from these prior art document in that one of the power inverters in claim 1
includes a load detector connected to an internal AC powerline and external AC powerline, and arranged to
detect the impedance of the connected AC load. And it is not obvious to a person skilled in the art by the
documents, taken alone or in combination, Therefore, claim 1 meets the requirements of PCT Article 33(2) and

(3) with respect to novelty and inventive step.

1.2, Claims 2-4

The subject matter of claim 2 differs from these prior art document in that one of the power inverters in claim 2
includes a load detector connected to an internal AC powerline and external AC powerline, and arranged to
detect the impedance of the connected AC load. And it is not obvious to a person skilled in the art by the
documents, taken alone or in combination. Therefore, claim 2 meets the requirements of PCT Article 33(2) and

(3) with respect to novelty and inventive step.
Claims 3-4 are dependent on claim 2 and therefore meet the requirements of PCT Article 33(2) and (3).

1.3. Claim §

The subject matter of claim 5 differs from these prior art document in that claim 5 includes a load detector
connected to an internal AC powetline and external AC powerline, and arranged to detect the impedance of the
connected AC load. And it is not obvious to a person skilled in the art by the documents, taken alone or in
combination, Therefore, claim 5 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and

inventive step.

1.4, Claims 6,8-9, 21-22

The subject matter of claim 6 differs from these prior art document in that claim 6 includes a load detector
connected to an internal AC powerline and external AC powerline, and arranged to detect the impedance of the
connected AC load, and a power supply connected to a DC power combiner and arranged to supply DC power to
the electronic components of the power inverter. And it is not obvious to a person skilled in the art by the
documents, taken alone or in combination. Therefore, claim 6 meets the requirements of PCT Article 33(2) and

(3) with respect to novelty and inventive step.
Claims 8,9,21,22 are dependent on claim 6 and therefore meet the requirements of PCT Article 33(2) and (3).

(Continued on the Supplemental box.)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of :

Box No. V

1.5. Claim 7

The subject matter of claim 7 differs from these prior art document in that claim 7 includes a power supply
connected to a DC power combiner and arranged to supply DC power to the electronic components of the power
inverter. And it is not obvious to a person skilled in the art by the documents, taken alone or in combination.
Therefore, claim 7 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step.

1.6. Claim 10,11

The subject matter of claim 10 differs from these prior art document in that one of the power inverters in claim 10
includes a load detector connected to an internal AC powerline and external AC powerline, and arranged to
detect the impedance of the connected AC load. And it is not obvious to a person skilled in the art by the
documents, taken alone or in combination, Therefore, claim 10 meets the requirements of PCT Article 33(2) and
(3) with respect to novelty and inventive step.

Claim 11 is dependent on claim 10 and therefore meets the requirements of PCT Article 33(2) and (3).

1. 7. Claims 12-15

D1, which is considered to be the closest prior art to the subject matter of claim 12, discloses a scalable DC to AC
power inversion system comprising: a plurality of power inverters, a AC power output port, whereby the system is
incrementally scalable by adding or subtracting DC power sources and daisy-chained inverters . Claim 12 differs
from D1 in that the last inverter is connected to the AC load. The connection between the inverter and the AC
load corresponds to the connection between the inverter and the AC load of D2, It would be obvious to a person
skilled in the art to combine the features of D1 and D2, thereby arriving at the system of claim 12, Therefore, the
subject matter of claim 12 cannot be considered as involving an inventive step under PCT Atticle 3,

The additional feature of claim 13 dependent on claim 12 corresponds to the feature of the output of each of the
power inverters in claims 22, 23 of D2.

The subject matter of claim 14 differs from these prior art document in that one of the power inverters in claim 14
includes a power supply connected to a DC power combiner and arranged to supply DC power to the electronic
components of the power inverter, And it is not obvious to a person skilled in the art by the documents, taken
alone or in combination, Therefore, claim 14 meets the requirements of PCT Article 33(2) and (3) with respect to
novelty and inventive step.

Claim 15 is dependent on claim 14 and therefore meets the requirements of PCT Article 33(2) and (3).

1. 8. Claims 16-20
Claim 16 is the same as claim 12 in the aspect of technical concept. Therefore, claim 16 lacks novelty under PCT

Article 33(2).

The additional feature of claim 17 dependent on claim 16 corresponds to the feature of the daisy-chaining at least
two of said inverters anc producing a total AC power in D2,

The additional feature of claim 18 dependent on claim 16 corresponds to the feature of the output of each of the
power inverters in claims 22, 23 of D2.

(Continued on the Supplemental box.)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

The subject matter of claim 19 differs from these prior art document in that claim 19 includes a power supply
connected to a DC power combiner and arranged to supply DC power to the electronic components of the power
inverter, And it is not obvious to a person skilled in the art by the documents, taken alone or in combination,

Therefore, claim 19 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and inventive
step.

Claim 20 is dependent on claim 19 and therefore meets the requirements of PCT Article 33(2) and (3).
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SERIAL NUMBER: 12/837,162 Group: 2836
FILED: July 15,2010 Examiner; Daniel J. Cavallan
FOR: SMART AND SCALABLE POWER INVERTERS

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 1.97

Commissioner for Patents April 17,2013
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Sir:
Applicant(s) wish(es) to disciose the following information.
REFERENCES

X Applicant(s} wish(es) to make of record the documents listed on the attached Form PTO-
1449, Copies of the listed documents are aitached, where required, as are either
statements of relevancy or any readily available full or partial English translations of any
non-English-language documents.

EXPLANATION OF RELEVANCE

The documents listed on the attached Form PTO 1449 were cited in related and
corresponding applications. English language abstracts and translations are provided for
the convenience of the Examiner where available.

RELATED CASES

Attached is a list of Applicant’s(s") pending applications and issued patents which may
be related to the present application. Copies of the documents, where reguired, are
attached along with Form PT(-1449,
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CERTIFICATION
The undersigned certifies that

[] each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign or international patent office in a counterpart
foreign or international application for the first time (to the knowledge of the
undersigned, having made reasonable inquiry) not more than three months prior to the
filing of'this statement (See 37 CFR 1.97(e)1)).

L] no item of information contained in this Information Disclosure Statement was ¢ited in a
communication from a foreign or international patent office in a counterpart foreign or
international application, and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more
than three months prior to the filing of this statement. (See 37 CFR 1.97(e)}(2))

BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

without fee and within three months of the filing date of the application.

without fee and within three months of the date of entry of the U.S. national stage.
without fee and before the mailing date of a first Office Action on the merits (to the
knowledge of the undersigned).

without fee and with the appropriate certification above.

without fee and with a new CPA application.

without fee and with a Request for Continued Examination.

with fee and before the mailing date of any Final Office Action, Notice of Allowance or
an action that otherwise closes prosecution (to the knowledge of the undersigned).

with fee, appropriate certification above, and before payment of the Issue Fee,
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Respectfully submitted, -

DLA PIPE

Dale S. Lazar
Registration No. 28,872
Attorney for Applicant

DSL/amd

P.O. Box 2758

Reston, VA 20195

Tel. 703.773.4000

Fax (703} 773-5200
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DOCKET NO. 350809-000003 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: George Shu-Xing Cheng Confirmation No. 3679

Application No. 12/837,162 Group Art Unit: 2836
Filed: July 15,2010 Examiner: Daniel J. Cavallari

For: SMART AND SCALABLE POWER INVERTERS

AMENDMENT AND RESPONSE TO RESTRICTION REQUIREMENT

Commissioner for Patents January 28, 2013
PO Box 1450
Alexandria, VA 22313-1450

Dear Sir:

This is in response to the Restriction Requirement dated December 26, 2012, and having
a period for response set to expire on Saturday, January 26, 2013.
The following amendments and remarks are respectfully submitted. Reconsideration of

the claims is respectfully requested.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 13 of this paper.
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Office Action dated December 26, 2012

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the
application. Currently amended claims are shown with additions underlined and deletions in
strikethrough-text except double brackets may be placed before and after the deleted characters

to show deletion of five or fewer characters.

1. (Original) A system for providing AC power to a power grid from a plurality of
individual DC power sources each having a DC power output port, comprising:

a) aplurality of power inverters, each of said power inverters having one DC
power input port, an AC power input port, and an AC power output port, said DC power
input port having one DC power source connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain to
the AC powéf iﬁput p‘brt of the next inverter, except for the AC power input port of the
first inverter being left open, and the AC power output port of the lést inverter being
connected to a power service panel of the power grid,

c) each of said power inverters including:

1) a DC-DC boost converter connected to said DC power source and
arranged to convert the power source voltage to a higher DC voltage suitable for
inversion;

ii) a DC-AC inverter connected to said DC-DC boost converter and
arranged to invert the DC power to AC power with voltage higher than the incoming AC
power voltage;

iii) an internal AC powerline that combines the generated AC power with
the external AC power from the power grid,

iv) aload interface circuit connected to said DC-AC inverter and to said
internal AC powerline, said load interface circuit being arranged to filter high-frequency
components out of the said DC-AC inverter’s AC output;

v) an MFA microcontroller connected to said DC-DC boost converter,

DC-AC inverter, and load interface circuit, said microcontroller arranged to monitor the

Page 2
EAST\54865682.1

HOYMILES EXHIBIT 1002
Page 140 of 263



Application No. 12/837,162
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DC boost voltage, control the DC-DC boost converter, perform maximum power point
tracking (MPPT), perform DC-AC inversion and AC power synchronization, monitor AC
current and voltage for generated power amount and status, perform powerline
communications, and perform logic controls such as AC powerline switching and
isolation;

vi) apowerline modem connected to said microcontroller and said internal
AC powerline through an interface circuitry for transmitting and receiving performance
data between said microcontroller and said power grid; _

vii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid; and

viii) a solid state switch connected to said internal AC powerline and

external AC powerline, and arranged to disconnect said internal AC powerline from the

AC grid during the non~generaﬁon time.

2. (Original) The system of Claim 1, in which the output of each of said power

inverters is single-phase AC.

3. (Original) The system of Claim 1, in which the output of each of said power
inverters is three-phase AC.

4. (Original) The system of Claim 1, in which said MFA microcontroller includes
Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

5. (Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising:

Page 3
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a) a plurality of power inverters, each of said power inverters having two DC power
input ports, an AC power input port, and an AC power output port, each of said DC power input
ports having one DC power source connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain to the AC
power input port of the next inverter, except for the AC power input port of the first inverter
being left open, and the AC power output port of the last inverter being connected to a power
service panel of the power grid,;

c¢) each of said power inverters including:

i) a pair of DC-DC boost converters, one connected to each of said DC power
sources, respectively, and arranged to convert the power source voltage to a higher DC voltage
suitable for inversion;

ii) a DC power combiner connected to said DC-DC boost converters for
combining the DC output from both DC-DC boost converters and allowing said DC-DC boost
converters to connect in parallel so that all DC currents are added together; '

iii) a DC-AC inverter connected to said DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC power voltage;

iv) an internal AC powerline that combines the generated AC power with the
external AC power from the power grid;

v) a load interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency components out
of the said DC-AC inverter’s AC output;

vi) an MFA microcontroller connected to said DC- DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the DC boost
voltage, control the DC-DC boost converter, perform maximum power point tracking (MPPT),
perform DC-AC inversion and AC power synchronization, monitor AC current and volfage for
generated power amount and status, perform powerline communications, and perform logic
controls such as AC powerline switching and isolation;

vii) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving performance data between

said microcontroller and said power grid;

_ Page 4
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viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power from
the power grid; and

ix) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during the

non-generation time.

6. (Original) The system of Claim 5, in which the output of each of said power

inverters is single-phase AC.

7. (Original) The system of Claim 5, in which the output of each of said power
inverters is three-phase AC.

- 8. (Original) The system of Claim 5, in which said MFA microcontroller includes
Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

9.  (Original) A system for providing AC power to a power grid from a plurality of

individual DC power sources each having a DC power output port, comprising;

a) a plurality of power inverters, each of said power inverters having m DC power input
ports, where m is an integer greater than or equal to one, an AC power input port, and an AC
power output port, each of said DC power input ports having one DC poWer source connected
thereto;

b) said AC power output port of each inverter being connected in a daisy chain to the AC
power input port of the next inverter, except for the AC power input port of the first inverter
being left open, and the AC power output port of the last inverter being connected to a power

service panel of the power grid;

c) each of said power inverters including:

Page 5
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i) m number of DC-DC boost converters, one connected to each of said DC
power sources, respectively, and arranged to convert the power source voltage to a higher DC
voltage suitable for inversion; _

ii) a DC power combiner connected to said m number of DC-DC boost
converters for combining the DC output from all DC-DC boost converters and allowing said DC-
DC boost converters to connect in parallel so that all DC currents are added together;

iif) a DC-AC inverter connected to said DC power combiner and arranged to
invert the DC power to AC power with voltage higher than the incoming AC power voltage;

iv) an internal AC powerline that combines the generated AC power with the
external AC power from the power grid;

v) aload interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency components out
of the said DC-AC inverter’s AC output;

vi) an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the DC boost
voltage, control the DC-DC boost converter, perform maximum power point tracking (MPPT),
perform DC-AC inversion and AC power synchronization, monitor AC current and voltage for
generated power amount and status, perform powerline communications, and perform logic
controls such as AC powerline switching and isolation;

vii) a powerline modem connected to sai’d microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving performance data between
said microcontroller and said power grid; |

viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid, and.

ix) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during the

non-generation time.
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10.  (Original) The system of Claim 9, in which the output of each of said power

inverters is single-phase AC.

11. (Original) The system of Claim 9, in which the output of each of said power
inverters is three-phase AC.

12.  (Original) The system of Claim 9, in which said MFA microcontroller includes
Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power inverter to

achieve optimal power production.

13.  (Withdrawn) A DC- to-AC power inverter, comprising:
a) one DC power input port having one DC power source connected thereto;
b) one AC power output poft arranged to supply AC power to the AC power grid,
c) a DC-DC boost converter connected to said DC power source and arranged to convert
the power source voltage to a higher DC voltage suitable for inversion;
d) a DC-AC inverter connected to said DC-DC boost converter and arranged to invert
the DC power to AC power with voltage higher than the incoming AC power voltage;
e) an internal AC powerline that combines the generated AC power with the external AC
power from the AC power grid;
f) aload interface circuit connected to said DC-AC inverter and to said internal AC
powerline, said load interface circuit being arranged to filter high-frequency components out of
the said DC-AC inverter’s AC output;
g) an MFA microcontroller connected to said DC-DC boost converter, DC-AC inverter,
and load interface circuit, said microcontroller arranged to monitor the DC boost voltage, control
the DC-DC boost converter, perform maximum power point tracking (MPPT), perform DC-AC
inversion and AC power synchronization, monitor AC current and voltage for generated power |
amount and status, perform powerline communications, and perform logic controls such as AC

powerline switching and isolation;
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h) a powerline modem connected to said microcontroller and said internal AC powerline
through an interface circuitry for transmitting and receiving performance data between said
microcontroller and said power grid;

i) aline sensing circuit connected to said internal AC powerline and said microcontroller
for detecting the phase and zero-crossing point of the incoming AC power from the power grid;
and

j) asolid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during the

non-generation time.

14, (Withdrawn) The inverter of Claim 13, in which the output of said inverter is
single-phase AC.

15.  (Withdrawn) The inverter of Claim 13, in which the output of said inverter is
three-phase AC.

16.  (Withdrawn) The inverter of Claim 13, in which said MFA microcontroller
includes Model-Free Adaptive (MFA) controllers which control the DC-DC boost converter, and
MFA optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

17.  (Withdrawn) A DC- to-AC power inverter, comprising:

a) at least two DC power input ports, each of said DC power input ports having one DC
power source connected thereto;

b) one AC power output port arranged to supply AC power to the AC power grid;

c) for each DC power source, a DC-DC boost converter connected to said DC power
sources and arranged to convert the power source voltage to a higher DC voltage suitable for

inversion;
Page 8
EAST\54865682.1

HOYMILES EXHIBIT 1002
Page 146 of 263



Application No. 12/837,162
Office Action dated December 26, 2012

d) a DC power combiner connected to said DC-DC boost converters for combining the
DC output from all DC-DC boost converters and allowing the said DC-DC boost converters to
connect in parallel so that all DC currents are added together;

e) a DC-AC inverter connected to said DC power combiner and arrahged to invert the
DC power to AC power with voltage higher than the incoming AC power voltage;

f) an internal AC powerline that combines the generated AC power with the external AC
power from the power grid,

g) aload interface circuit connected to said DC-AC inverter and to said internal AC
powerline, said load interface circuit being arranged to filter high-frequency components out of
the said DC-AC inverter’s AC output;

h) an MFA microcontroller connected to said DC-DC boost converters, DC-AC inverter,
and load interface circuit, said microcontroller arranged to monitor the DC boost voltage, control
the DC-DC boost converter, perform maximum power point tracking (MPPT), perform DC-AC
inversion and AC power synchronization, monitor AC current and voltage for generated power
amount and status, perform powerline communications, and perform logic controls such as AC
powerline switching and isolation;

i) a powerline modem connected to said microcontroller and said internal AC powerline
through an interface circuitry for transmitting and receiving performance data between said
microcontroller and said power grid;

j) aline sensing circuit connected to said internal AC powerline and said microcontroller
for detecting the phase and zero-crossing point of the incoming AC power from the power grid;
and

k) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during the

non-generation time.

18.  (Withdrawn) The inverter of Claim 17, in which the output of said inverter is
single-phase AC.
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19.  (Withdrawn) The inverter of Claim 17, in which the output of said inverter is
three-phase AC.

20. (Withdrawn) The inverter of Claim 17, in which said MFA microcontroller
includes Model-Free Adaptive (MFA) controllers which control the DC-DC boost converters,
and MFA optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

21.  (Original) A scalable DC to AC power inversion system for providing AC power
to a power grid from a plurality of individual DC power sources each having a DC power output
port, comprising:

a) a plurality of power inverters, each of said power inverters having at least one DC
power input port, an AC power input port, and an AC power output port, each of said DC power
input ports having one DC power source connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain to the AC
power input port of the next inverter, except for the AC power input port of the first inverter
being left open, and the AC power output port of the last inverter being connected to a power
service panel of the power grid;

c) whereby said system is incrementally scalable by adding or subtracting DC power
sources and daisy-chained inverters; and

d) whereby an optimal amount of AC power is generated and supplied to said power grid

regardless of the performance of any individual power source.

22.  (Original) The system of Claim 21, in which the output of each of said power

inverters is single-phase AC.

23.  (Original) The system of Claim 21, in which the output of each of said power
inverters is three-phase AC.
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24,  (Currently Amended) The system of Claim 9[[ or 17]], in which the said MFA
microcontroller is programmed with a main program to iteratively:

a) turn on and off the inverter’s generation circuit based on the DC power source input
and conditions of the inverter and AC powerline,

b) calculate the inverter’s power statistics such as the amount of power generated during
a certain period of time;

c¢) perform diagnostics for the inverter’s status and operation;

d) set the inverter’s unit address;

e) perform powerline communications; and

f) respond to queries from data gathering or acquisition devices to report the power

statistics.

25.  (Original) The system of Claim 24, in which said MFA microcontroller is further
programmed with an interrupt service routine (ISR) to:

a) respond to an interrupt;

b) save the current context of the main program,;

¢) read voltage and current signals from the DC source, DC-DC boost converter, and
DC-AC inverter;

d) read phase and zero-crossing point data of the AC powerline;

e) perform maximum power point tracking (MPPT) for each DC power source connected
to the inverter;

f) perform DC-AC inversion and AC synchronization;

g) send out PWM control signals through the digital output ports; and «

h) restore the saved context of the main program so that the execution of the main

program can be resumed.

26,  (Currently Amended) A method of making a DC to AC power conversion system

incrementally scalable, comprising:
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a) providing a plurality of DC power sources and a plurality of DC to AC power
inverters, said inverters each having an AC input port, an AC output port, and at least one DC
input port;

b) connecting at least one of said DC power sources, respectively, to at least one of said

DC input ports; and

c) daisy-chaini

saiddnverter providing AC power to the power grid.

27. (Original) The method of Claim 26, in which the output of each of said power

inverters is single-phase AC.

28.  (Original) The method of Claim 26, in which the output of each of said power
inverters is three-phase AC.

29.  (New) The method of claim 26 further comprising daisy-chaining at least two of
said inverters, said AC power output port of each inverter being connected in a daisy chain to the
AC power input port of the next inverter, except for the AC power input port of the first inverter
being left open, and the AC power output port of the last inverter being connected to a power

service panel of the power grid.

30. (New) The method of claim 26 where the providing of AC power includes
producing a total AC power that is the summation of the AC power supplied by each said

inverter.
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Remarks/Arguments _
In response to the Office Action dated December 26, 2012, Applicants elect Group I,

drawn to a system for providing AC power, without traverse. The Office Action associates
claims 1-12, 24 and 25 with this group. However, it is respectfully suggested that claims 1-12
and 21-30 should be associated with this group. Applicants reserve the right to file a divisional
application on the non-elected claims. Applicants have amended claims 24 and 26 and have
added new claims 29-30.

The application has been amended to place the application condition for allowance. All
amendments are supported by the specification. An early notice of allowance is earnestly
solicited.

Please charge any shortage in the fees or credit any overpayment to Deposit Account No.
50-3266.

Respectfully submitted,

DLA PIPER IﬁP 8)

V1
Dale S. Lazar
Registration No. 28,872
Attorney for Applicant
DSL/amd
PO Box 2758
Reston, VA 20195
(703) 773.4000 Telephone
(703) 773.5200 Fax
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Application No. Applicant(s)
12/837,162 CHENG ET AL.

Office Action Summary Examiner Art Unit
DANIEL CAVALLARI 2836

-- 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 1 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.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

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

Status

1)IX Responsive to communication(s) filed on 15 July 2010.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X] Claim(s) 1-28 is/are pending in the application.

ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ___is/are allowed.
7)[J Claim(s) _____is/are rejected.
8)[] Claim(s) is/are objected to.

9)X] Claim(s) 1-28 are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information, please see
hito:/Awww Usplo.gov/patents/init_svenis/pph/index.jsp or send an inquiry to PPH{eedoack@uspio.gov.

Application Papers

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

Priority under 35 U.S.C. § 119

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

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08) 4) |:| Other:
Paper No(s)/Mail Date
U.S. Patent and Trademark Office
PTOL-326 (Rev. 09-12) Office Action Summary Part of Paper No./Mail Date 20121216
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DETAILED ACTION

Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:
L Claims 1-12 and 24-25, drawn to a system for providing AC power to a power
grid from a plurality of individual DC power sources, classified in class 307,
subclass 43.

IL. Claims 13-28, drawn to an inverter, classified in class 363, subclass 13.

The inventions are distinct, each from the other because of the following reasons:

Inventions I and II are related as combination and subcombination. Inventions in this
relationship are distinct if it can be shown that (1) the combination as claimed does not require
the particulars of the subcombination as claimed for patentability, and (2) that the
subcombination has utility by itself or in other combinations (MPEP § 806.05(c)). In the instant
case, the combination as claimed does not require the particulars of the subcombination as
claimed because the systems of Group I do not require the particular inverter of Group II as
evidenced by the divergent claimed subject matter. The subcombination has separate utility such
as an inverter in any power supply circuit where DC power is desired from an AC input.

The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are subsequently found
allowable, any claim(s) depending from or otherwise requiring all the limitations of the

allowable subcombination will be examined for patentability in accordance with 37 CFR 1.104.
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See MPEP § 821.04(a). Applicant is advised that if any claim presented in a continuation or
divisional application is anticipated by, or includes all the limitations of, a claim that is allowable
in the present application, such claim may be subject to provisional statutory and/or nonstatutory

double patenting rejections over the claims of the instant application.

Restriction for examination purposes as indicated is proper because all these inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and/or examination burden if restriction were not required because at least the
following reason(s) apply:
(i) the inventions have acquired a separate status in the art in view of their different
classification;
(i1) the inventions have acquired a separate status in the art due to their recognized
divergent subject matter;
(iii) the inventions require a different field of search (for example, searching different
classes/subclasses or electronic resources, or employing different search queries);
(iv) the prior art applicable to one invention would not likely be applicable to another
invention;
(v) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101

and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must include
(i) an election of a invention to be examined even though the requirement may be traversed (37

CFR 1.143) and (ii) identification of the claims encompassing the elected invention.
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The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the restriction requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence

or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Daniel Cavallari whose telephone number is 571-272-8541. The
examiner can normally be reached on Monday-Friday 10:00am-6:30pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jared Fureman can be reached at (571)272-2391. 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.

/Daniel Cavallari/
12/16/2012

PRIMARY PATENT EXAMINER
ART UNIT 2836
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PT0O/58/08a {08-03)

Approved for use through 07/31/2005. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1998, nio persons are required to respond to a coliection of information unless i contains a valid OMB conirol number.

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

Complete if Known

Application Number

12/837,162

Filing Date Juiy 15, 2010
STATEMENT BY APPLICANT . :
First Named Inventor | George Shu-Xing Cheng
(Uise as many sheets as necessary) Art Unit 2836
Examiner Nare Daniel J. Cavaliari
Attorney Docket ) ~
Attorney 350808-000003
U. S. PATENT DOCUMENTS
Numb Publication Date Name of Patentee or Pages, Columns, Lines, Where
Examiner initials® Cite No. Dokiﬂggén dgg;eer E\:MfD‘?$YYY Applicaj\t of Cited Reievant Passages or Relevant
Documeant Figures Appear
Us -
Us -~
Us -
Us -
Us -
S -
US -
Us -
FOREIGN PATENT DOCUMENTS
Examiner Cite No.' Foreign Patent Document Namz of Patentee or Pages, Columns,
initials™ Applicant of Cited Lines, Where
Publication Date Document Relevant 8
Courtty Code™ Number”® Kind Code® (f MM-DD-YYYY Passages or
known) Refevant Figures
Appear
NON PATENT LITERATURE DOCUMENTS
Exa mir*wer Cite |include name of the author (in CAPITAL LETTERS), fitle of the artice (when appropriate), itie of the item (book, )
initials 1 |magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, ciy andfor {
No. country where published.
R. Jones. "The Measurement of Lumped Parameter Impedence: A Metrology
Guide,” University of Michigan, January 1974,
International Preliminary Report on Patentability issued in PCT/US2010/042123 on January
26, 2012.
image File Wrapper of related U.8. Application No. 13/397 402 electronically captured on
June 18, 2012,
image File Wrapper of related U.S. Application No. 13/493,622 electronically capturad on
June 15, 2012,
Examiner .
Signature EDate Considered

-EXAMINER: Initial f reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not conisidered.
{nclude copy of this form with next communication fo applicant.
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Docket No.: 350809-000003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679

SERIAL NUMBER: 12/837,162 Group: 2836
FILED: July 15,2010 Examiner: Daniel J. Cavakkari
FOR; SMART AND SCALABLE POWER INVERTERS
LIST OF RELATED CASES
Serial Number  Publication Number  Filing or Publication Date Status
13/397.402 N/A February 15, 2012 Pending
13/493,622 N/IA June 11, 2012 Pending

The cases listed on this Notice of Related Cases include cases which may contain
information that is material to patentability. The listing of a case on this Notice should not be
taken as an indication or admission that any information contained therein is material. Prior art
for each case listed on this Notice may have been cited. The files corresponding to the listed
cases, which are available to the Examiner, may not have been examined to ascertain the
materiality of any prior art therein. Accordingly, the Examiner is requested to review the file
for each case listed on this Notice in order to assess the materiality of such prior art.

Respectfully submitted,

DLA PIPER LLRES

'

“Dale S, Fazar
P.G. Box 2738
Reston, VA 20195 Reg. No. 28,872
Tel. 703.773.4000 Attorney of Record
Fax (703) 773-5200 Date: June 15, 2012
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Electronic Acknowledgement Receipt

EFS ID: 13030586
Application Number: 12837162
International Application Number:
Confirmation Number: 3679

Title of Invention:

SMART AND SCALABLE POWER INVERTERS

First Named Inventor/Applicant Name:

George Shu-Xing CHENG

Customer Number:

47604

Filer:

Dale S. Lazar/Ava M. Dixon

Filer Authorized By:

Dale S. Lazar

Attorney Docket Number: 350809-000003
Receipt Date: 15-JUN-2012
Filing Date: 15-JUL-2010
Time Stamp: 17:19:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

IDS.pdf

1682786
yes 5

Sfad42ab5af8h850ffe3ea02893311966ad1
6c00
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SB08) 4 4
Transmittal Letter 5 5
Warnings:
Information:
3062086
2 Non Patent Literature 13397402IFWJUNE152012.pdf no 77
d51318175¢36aa40e2e3aba5ebb586fc2b6
do5a
Warnings:
Information:
3188337
3 Non Patent Literature 13493622IFWJUNE152012.pdf no 58
938cebe7e917ca36371636bealee72d 1d37|
Warnings:
Information:
10099468
4 Non Patent Literature LumpedParameter.pdf no 208
284fbf320849230cd 10d0d380e3d63f47d 8|
Warnings:
Information:
PCTUS2010042123IPERJAN262 270461
5 Non Patent Literature no 8
012.pdf
abda229a09b336¢3da5638745 1fea2c5a25
98c68
Warnings:
Information:
Total Files Size (in bytes):i 20737238
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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.

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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Docket No.: 350809-000003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679

SERIAL NUMBER: 12/837,162 Group: 2836
FILED: July 15,2010 Examiner:  Daniel J. Cavallari
FOR: SMART AND SCALABLE POWER INVERTERS

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.FR. 1.97

Commissioner for Patents June 15, 2012
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Sir:
Applicant(s) wish(es) to disclose the following information.

REFERENCES

<] Applicant(s) wish{es) 1o make of record the documents listed on the attached Form PTO-
1449. Copies of the listed documents are attached, where required, as are either
statements of relevancy or any readily available full or partial English translations of any
non-English-language documents.

EXPLANATION OF RELEVANCE

The documents listed on the attached Form PTO 1449 were cited in related and
corresponding applications. English language abstracts and translations are provided for
the convenience of the Examiner where available.

RELATED CASES

(<] Attached is a list of Applicant’s(s") pending applications and issued patents which may
be related to the present application. Copies of the documents, where required, are
attached along with Form PTO-1449.

EASTWIS07307.1
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

CERTIFICATION
The undersigned certifies that

L each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign or international patent office in a counterpart
foreign or international application for the first time (to the knowledge of the
undersigned, having made reasonable inquiry) not more than three months prior to the
filing of this statement {See 37 CFR 1.97(e}(1)).

1 no item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign or international patent office in a counterpart foreign or
international application, and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more
than three months prior to the filing of this statement. (See 37 CFR 1.97(e)(2))

BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

without fee and within three months of the filing date of the application.

without fee and within three months of the date of entry of the U.S. national stage.
without fee and before the mailing date of a first Office Action on the merits (to the
knowledge of the undersigned).

without fee and with the appropriate certification above.

without fee and with a new CPA application.

without fee and with a Request for Continued Examination.

with fee and before the mailing date of any Final Office Action, Notice of Allowance or
an action that otherwise closes prosecution {to the knowledge of the undersigned).

with fee, appropriate certification above, and before payment of the Issue Fee.

I 4

L]
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

DEPOSIT ACCOUNT

b Please charge any additional fees for the papers being filed herewith, or credit any
overpayment to Deposit Account No., 50-3266.

DSL/amd

P.O. Box 2758
Reston, VA 20195
Tel. 703.773.4000
Fax (703) 773-5200

Respectfully submitted,

DLA PIPER LLPAUS

Bd<’S. Lazar
Registration No. 28,872
Attorney for Applicant
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PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to res

spond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1448A/PTO

Il

Complete if Known ‘

INFORMATION DISCLOSURE

| [2/837,162

|Filing Date Uuly 15, 2010

l
STATEMENT BY APPLICANT = _ ]
First Named Inventor]|George Shu-Xing Cheng |
(Use as many sheets as necessary) Art Unit ]2838 ‘
[ I I I ExaminerName ___|[lUnknown \
Attorney Dock
|[ptomey Docket 1355569600003 ]
Il | Il |
l Il l U. S. PATENT DOCUMENTS
| ] — I | _ | [ Documeﬂt‘ Number : l Publication Date Name.of Patentfae or Pages, Columns, Lines, Where
[ Examiner Initials Cite No. [ NumborKind Codo TR Applicant of Cited Relevant Passages or Relevant
Document Figures Appear
US -2003/7369 1/9/2003 Gilbreth
US -2009-160258 6/25/2009 James
US -2009-159113 6/25/2009 Keiji
US -2008-111517 5/15/2008 [Pfeifer
US -2004-264225 12/30/2004 _[[Bhavaraju
US -2001-52704 12/20/2001 _ ||Bosley
US -2001/52704 12/20/2001 __ ||Bosley
US -2002/73713 6/20/2002 __ ||Mackay
US -2002/99476 7/25/2002 [Hamrin
US -2002/166324 11/14/2002  [[willis
US -2004/103669 6/3/2004 Willis
US -2004/119291 6/24/2004 Hamrin
US -2004/135436 7/15/2004 Gilbreth
US -5,903,116 5/11/1999 GEIS
US -6,031,294 2/29/2000 GEIS
US -6,192,668 2/27/2001 [IMACKAY
US 6,265,786 7/24/2001 |BOSLEY
US -6,325,142 12/4/2001 [BOSLEY
US -6,381,944 5/7/2002 [Mackay
US 6,487,096 11/26/2002 _ ||GILBRETH
US -6,495,929 12/17/2002__ ||Bosley
US -6,612,112 9/2/2003 Gilbreth
US -6,784,565 8/31/2004 all
US 6,870,279 3/22/2005 Gilbreth
US -6,958,550 10/25/2005 Gilbreth
US 6,960,840 11/1/2005 Willis
[lus -2008/111517 5/15/2008 Pfeifer
FOREIGN PATENT DOCUMENTS
Examiner Cite No." Foreign Patent Document | IName of Patentee or Pages, Columns,
Initials* e gppﬁcant tof Cited F?Rigsl,a\:]\{here
|__Country Code®™ Number® Kind Code® (f ||| MM-DD-YYYY CCUmEn Passages or F 1
[ known) | Relevant Figures
i i -
[

EAST\45128856.1
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PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known
Application Number |12/837,162
Filing Date July 15, 2010

First Named Inventor

George Shu-Xing Cheng

Art Unit

2838

Examiner Name

Unknown

Attorney Docket

350809-000003

Number

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials™

Cite No.'

Include name of the author (in CAPITAL LETTERS), title of the article (when
appropriate), title of the item (book, magazine, journal, serial, symposium,
catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
country where published.

T2

Maniktala, Sanjaya., "Switching Power Supplies Ato Z,"
Elsevier, 2006.

International Search Report issued in PCT/US2010/042123
mailed February 22, 2011

Written Opinion issued in PCT/US2010/042123 mailed
February 22, 2011

Examiner
Signature

Date Considered

*EXAMINER;: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.

EASTW5128856.1
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PCT/USZO10/042123

PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY

- PCT

L.AZAR DALES.

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

DLA PIPER LLP P.O. BOX 2758 RESTON VA 20195 USA

{(PCT Ruje 44.1}

Date of mailing i ‘ -
(devimonthivear) 22 FEBRUARY 2011 (22.02.2011)

Applicant's or agent's file reference

350809-000004
1 tion: tication No. International filing date
International application No o)

PCT/US2010/642123 15 JULY 2010 (15.67.2010)

Applicant

FOR FURTHER ACTION  Sce paragraphs 1 and 4 below

bist

GENERAL CYBERNATION GROUP, INC. etal

1.

Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he s0 wishes, to amend the claims of the international application (ses Rule 46):
When? The time Hrit for filing such amendments is normally two months from the date of transmitial of the
international search seport.
Where? Directly to the International Bureaw of WIPQ, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsimile No.: #4122 338 §2 70
For move detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. D With regard to any protest against payment of {an) additional fee(s) under Rule 40.2; the applicantis notificd that:
D the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.
D no decision has been made yet on the protest; the applicant will be notified as soon as a deeision is made.,
4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Scarching
Authority to the International Bureau. The International Bureau will send a copy of such comments to ali designaied
Offices unless an international preliminary examination report has been or is to be established. Following the
expiration of 30 months from the priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. It the applicant wishes to avoid or postpone publication, a netice of withdrawal of the
international application, or of the priority claim, must reach the International Bursau before the completion of the
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international

preliminary examination must be fited if the applicant wishes to postpone the entry into the national phase until 3¢
months from the priority date (1n some Offices even later); otherwise, the applicant must, within 20 morths from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the ime limit of 30 months (or later) will apply even if no demand is filed

within [9months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pei/enftexts/time_Hmits.hitm] and the
PCT Applicant's Guide, National Chapters.

g
PRV RS

wiaBE

4
i

1151

The applicant is hereby notified that the international search report and the written opinion of the International Searching ~ - | e

Name and mailing address of the ISA/KR Autherized officer
Korean Intellecival Property Office
Government Cornplex-Daejeon, 139 Seonsa-ro, COMMISSIONER
: Seo-gu, Dacjeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-8754

Form PCT/ASA/Z20 (July 2010}

sh32.44

DOCKETED |
Aot g hn ad
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* Attention

Copies of the documents cited it the international search report can beé searched in the foilewing Korean Inteliectual
Property Gffice English website for three months from the date of mailing of the intemationa!l search report.

http:/veww Kipo.go kr/ens=> PCT Services => PCT Services

1D 5 PCT international application number
PW: GOKCHIXK

Inguiries related to PCT International Search Repart or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Iniellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: htip://www.ipkcenter.com
Email: ipkc@ipkcenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA220 (July 2010}
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PCT/US2016/042123

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORTY

{(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA220
330809-000004 ACTION as well as, where applicable, ftem 5 below,
International application No. International filing date (day/menthiyear) (Barliest) Priority Date (dayimonthiyear)
PCT/US2010/042123 15 JULY 2010 (15.07.2010) 16 JULY 2009 (16.07.2009)

Applicant

GENERAL CYBERNATION GROUP, INC. et 2}

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being tatismitted fo the International Burean,

This international search report consists of a total of 4 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
2. With regard to the language, the international search was cartied out an the basis of ;
the intemational application in the language in which it was filed
a translation of the international application inte , which is the Janguage of'a
~ transiation fumished for the purposes of international search (Rules 12.3(a) and 23.1{b))

b. D This intemational search report hias been established taking into account the rectification of ar obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43 6bis(a)).

c. With fegard to any nucleotide and/or amino acid sequence disclosed in the intemational application, see Box No. |,

2. D Certain cisims were found unsearchabie (See Box No. 1)
3. D Unity of invention is iacking (See Box No. II)
4. With regard to the title,

% the text is.approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.
D the text has been established, according to Rule:38.2, by this Authenity as it appears in Box No. IV, The applicant

may, within one month from the dateof mailing of this intethational search report, submit comments to this Authority.

With regard to the drawings,

o

a. the figure of the drawings to be published with the abstract is Figure No. 6
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characierizes the invention.

b. l'« nene of the figure is to be published with the abstract,

Form PCT/ISA/210 (first sheety {July 2009
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International application Ne.

: ATIONAL SEARCH REFORT
INTERNATIONAL SEARCH POCT/US2016/042123

As CLASSIFICATION OF SUBJECT MATTER

HO2F 3/38(2006.01 )i, HE2F 7/35(2006.01)i. HO2M 7/48(2007.01)i

According to international Patent Classification (IPC) or fo both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
HO2J3/38; H02J 3/36; HO2J 1/00; HO2J 7/00; HOIL 31/042; HO2M 7/48

Documentation searched other than minmum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utifity models
Japanese utility models and applications for utility models

Elsctronic data base consulied during the international search {name of data base and, where practicabfe, search terms used)
eKOMPASS(KIPO toternal) & Keywords: power grid, inverter, converter, daisy-chain, MPPT, modem, switch

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citatior: of document, with indication, whiere appropnate, of the relevant passages Relevant to claim No.
Y US 2003-0007369 A1 (MARE G. GILBRETH et al.} 09 Janvary 2003 13-16
A See the abstracts claims 1-4! figures 1-7. 1-12,17-28
Y US 2009-0160258 Al (ALLEN JAMES et al.) 25 June 2009 13-16
A See the abstracty claim 1: figure 4. 1-12,17-28
A (S 2009-0159113 A1 (MORIMOTO KEIJI) 25 June 2009 1-28

See the abstract:; claim 1 figare 2.

A US 2008-0113517 Al (PFEIFER JOHN E. et ai.) 15 May 2008 1-28
See the abstract: claims 1, 9, figure 1.

A U5 2004-0264225 AL (BHAVARAJU VIJAY et al.) 30 Decemher 2004 : 1-28
See the abstract: claim 13 figure 1.

j . A . . o N ;
! Further documents are listed in the continuation of Box C. {/5 i Secpatent family annex.
: . Special catcgorfcs of cited documents: o “T" later document published after the internations! filing date or prierity
A" document defiming the general state of the art which is not considered date and not in conflict with the application but cited to. understand
. 10 bg of pargxcu{ar relevance . ‘ the principle or theory underlying the invention
E ca;hctr application or patent but published on or after the international "X document of particular relevance; the claimed invention cannot be
. filing date ) considered novel or cannot be considercd to involve an inventive
L document which may throw doubts on priority claim(s) ot which is step. when the documeunt is taken atone
cueq to ‘estabhsh the publication date of citation or other "Y*" document of particular relevance; the ciaimed invention cannot be
. s'pac:al reason (;s specified) , o considered to involve an inventive step when the docuiment is
Q" document seferring to-an oral disclosure, use, ‘exhibition or other combined with one o1 more other such documenis,such combination
. means ) ) being obvious to a person skiffed in the art
P" document published prior to the intemational filing date but' later “&" document member of the same patent family
than the priogity date claimed
Date of the actual completion of the international searck Date of mailing of the international search report
21 FEBRUARY 2011 (21.02.201 1) 22 FEBRUARY 2813 (22 02 2@11}
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Govcmmcm Complex-Dacjeon, 139 Seonsa-ro, Seo- WEE Jae Weo
gu, Dagjeon 302-701, Republic of Korea
Facsimile No, 82-42-472-7140 Teléphone No.  8§2-42-481-854¢

Form PCTASA/210 (second sheet) {July 2009
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INTERNATIONAL SEARCH REPORT Intemational application Ne:

Information on patent family members POT/US2016/042123

Patent document Publication Patent fanuly Publication

cited in search report date mentber(s) date

US 2003-0007363 Al 09.01.2003 CA 2246769 C 10. 11.2008
CA 2279320~-A1 27.04.2000
EP 0901218 A2 10.03. 1998
EP 0801218 A3 16.08. 2000
EP 0901218 81 21.12.2005
JPO11-122095 A 30.04.1988
US 20010017029 Af 30.08. 2001
US 2001-0052704 A1 20.12.2001
Us 2002-0030364 Al 14.03.2002
Us 2002-0073713 Al 20.06.2002
UsS 2002-0099478 Al 25.07.2002
Us 2002-0121091 At 05.09.2002
US 2002-0168324 Al 14, 11.2002
Us 2002-0190695 Al 19, 12.2002
Us 20020198648 Al 26.12.2002
Us 2004-5100101 Al 27.05.2004
Us 2004-0103669 A1 03.06.2004
Us 2004-0119291 Al 24,06.2004
Us 2004-0135436. Al 15.07.2004
Us 2004~0245783 Al 09.12.2004
Us 5803116 At 11.05. 1888
US 6031254 Al 29.02.2000
Us 6192668 81 27.02.2001
US 6265786 B 24.07.2001
US 8325142 B1 04.12. 2001
US 6381944 B2 07.05.2002
US 6487096 B1 26.11.2002
US 6485929 B2 17.12.2002
Us 8612112 82 02.09.2003
US 6784565 B2 31.08.2004
US 6870278 82 22.03.2005
US 6958550 82 25.10.2005
S 8960840 B2 01.11.2005

US 2009-0160258 Al 25.06.2009 AU 2008~340268 A1 02.07.2009
CA 2708691~-A1 02.07.2009
EP 2223192 Ad 01.09.2010
KR 10-2010~0120721 A 09.12.2010
{0 2009-082708 A1l 02.07.2009

US 2009-0159113 Al 25.06.2009 AU 2007-244454 A1l 08.11.2007
£P 2012363 At 07.01.2008
JP W020-071258 67A1 08.11.2007
Wo 2007-125867 Al 08.11.2007

US 2008-0111517 A1 15.05.2008 US 2008-111517 At 15.05.2008
WO 2008-061116 A2 22.05.2008
#0 2008-061116 A3 26.11.2008

Forin PCT/ASA/210 (patent family annex) (July 2009)
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INTERNATIONAL SEARCH REPORT International application Ne.

Information on patent family members POTAIS2H10/042123
Patent document Publication Pateat famuily Publication
cited in search report date member(s) date
US 2004-0264225 Al 30.12.2004 US 2004-264225 Al 30.12.2004

US 7256566 82 14.08.2007

Form PCT/ISA/210 (patent family annex) (July 2009)
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PCTAISZ010/042123

PATENT COOPERATION TREATY

rom the
INTERNATIONAL SEARCHING AUTHORIT

Tor
LQAZAR DALES. P€ ?

DLA PIPER LLP P.G: BOX 2758 RESTON VA 20195 USA WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(dayimonthivear; 32 FEBRUARY 2011 {22.82.2811)

Applicant's or agent's file reference FOR FURTHER ACTION
350809-000004 See paragraph 2 betow

TGO TN IO

International application Mo, International titing date fday/monthiear) Priority date(day/montiivear)

PCT/US2010/042123 15 JULY 2010 (15.07.2010) 16 JULY 2009 (16.07.2009)

International Patent Classtiication (IPC) or both national classification and IPC s

HO2J 3/38(2006.01)i, HO2F 7/35(2006.01 )i, HOIM 7/48(2007.08)i

Applicant

GENERAL CYBERNATION GROUP, INC. etal

1. This opinion coniains indications relating to the following items:

4

HEL B OO0

Box No. 1 Basis of the opinion ‘ D;f.““?”}'i{"?
SAVEIOS § A%
BoxNo.H  Priority %9 Nf:«f‘&@ et

BoxNo.ll  Nog-establishment of opinion with regard to novelty, inventive step and industriaf applicability

BoxNo. 1V Lack of unity of invention

citations and explanations supporting such statement
Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application

Box No. VIl Certain observations on the inigrnational application

Box No. V Beasoned statement under Rule 43bis. 1{a)(i) with regard to novelty, inventive step or industrial applicability;

2. FURTHER ACTION
{f a dernand for international preliminary examination is made, this opinion will be considered to be a wriiten opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chiooses an Authority
other than this one to be the IPEA and the chosen IPEA has notiticd the International Bureau under Rule 66. 1bis(b) that written
opinions of this International Searching Authority will not be so considered.
[f this opinion is, as provided above, considersd to be a wiitten opinion of the YPEA, the applicant is invited to submit to the
IPEA a written reply together, whiere appropriate, with amendments; before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires [ater.
For further options, see Form PCTASA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion {Authorized officer

Kerean [ntellectual Property Office
¢ Government Complex-Dagjeon, 139

AN Seonsasro, Seo-gu, Dacjeon 302

@ 101, Repuhc of Koren

Facsimile No, §2-42-472-7140 Telephone No §2-42-481-8540

21 FEBRUARY 20111¢21.02.2011) | WEE Jac Woo

Form PCT/ASA/Z3T (cover sheet) (July 2009

me 8/z8n
5.z2.4
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fnternational application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2016/042123

Box No. I Basis of this opinien

1. With regard to the Janguage, this opinion has been established on-the basis of :
iz the international application in the language in which it was filed

[ a translation of the international application into . which is the language of &
iransiation furnished for the purposes of international search (Rules 12.3{(a) and 23.1(b}}

B This opinion has been established taking into account the rectification of an shyious mistake authorized by or notified

to this Authority under Rule 91 (Rule 435s.1(a))
With regard toany nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis oft

™

=1

a. a sequence listing filed or furnished

D on paper

D in electronic form

b. time of filing or furnishing
contained in the intsrnational application as filed.
D filed together with the international application in electronic form,
D furnished subsequently to this Authority for the purposes of search.

4, D fn addition, in the case that more than one version.or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does

notgo bevond the application s filed, as appropriate, were furnished.

3. Additional comments:

Form PCTASA/237 (Box No. 1) July 2009
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Iniernationaj application No.

WRITTEN OFINION OF THE
INTERNATIONAL SEARCHING AUTHORITY POTAUS2G1G/042123

Box No. V Reasened statement under Rule 43bis. 1{a)(}) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 128 YES
Claims  NONE NO

Inventive step (i5) Claims 1-12,17-28 YES
Claims ~ 13-16 NO

Industrial applicability {IA)  Claimg 128 YES
Ciaims ~ NONE N

2. Citations and explanations :

Reference is made to the following documents:

D10 US 2003-0007369 Al (MARK G. GILBRETH et al.) 09 Jannary 2003
D27 US 2009-0160238 Al (ALLEN JAMES et al.) 25 June 2009

D37 US 2009-0159113 Al (MORIMOTO KEL) 25 June 2009

D41 US 2008-0111517 Al (PFEIFER JOHN E. et al.) 15 May 2008

D5: US 2004-0264225 A1 (BHAVARAJU VUAY et al.) 30 December 2004

I. Novelty and Inventive step

1.1, Clabms 1-4

The subject matter of claim 1 differs from these prior art docurent in that claim 1 inclades 2 AC power output
part of each inverter being connected in 2 daisy chain to the AC power input port of the next inverter. And it
is not obvieus to a person skilled in the art by the documents, taken alone or in combination.
Therefore, claim 1 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and
inventive step.

Claims 2~4 are dependant on claim 1 and therefore meet the requirements of PCT Article 33(2) and (3).

1.2. Claims 5-8

The subject matter of claim § differs from these prior art documant in that claim 5 includes a AC power output
port of each inverter being connected in a daisy chain to the AC power input port of the next inverter. And it
is not obvious to a person skilled in the art by the documents, taken alone or in combination.
Therefore, claim 5 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and
mnventive step,

Claims 6-8 are dependant on claim 5 and therefore meet the requirements of PCT Article 33(2) and (3).

- 1.3, Claims 9-12, 24-25
he subject matter of claim 9 differs from these prior art docurment in that claim 9 includes a AC powsr gutput
port of each Inverier being connected in a daisy chain to the AC power input port of the next inverter. And it
is not obvious to a persen skilled in the art by the documents. taken alone or in combination.
Therefore, claim 9 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and
inventive step.

Claims 1012, 24-25 are dependant on claim ¢ and therefore meet the requirements of PCT Article 33(2) and
3.

{Continued o the Supplemental box.)

Form PCT/ISA/237 {Box Ne, V) (July 2009)
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International lication No.
WRITTEN OPINION OF THE niemmarional application o

INTERNATIONAL SEARCHING AUTHORITY POT/US2010/642123

Box No. VII Certain defects in the interantional application

The following defects in the fonn or conients of the intemnational application have been noted:

Claims of this application aré not numbered consecutively in Arabic numbers, since claims 1-28 are found twice. (PCT Rule 6.1(b})

Form PCTASAZ237 (Box No. Vi) .(July 2009
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. International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTUS2010/042123

Box 'No. VIII Ceriain observations on the internationsl application

The following observations on the clarity of the claims. description; and drawings or-on the question whether the claims are fully
supported by the description, are made:

L The term “m number of BC-DC boost converters™ used in claim 9 is vague and unclear, thereby rendering the claim 9 unclear
(PCT Article 6).

2. Claim 17 relates to a DC-t0-AC power-inverter, but claim 24 dependant on ciaim 17 refates -2 system. As claim 24 does not
clearly define the matter for which protection is sought, this claim does not meet the requirement of PCT Article 6,

Form PCT/ASA/237 (Box No, VI (July 2009)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY POT/US2016/042123

Supplemental Box

in case the space in any of the preceding boxes is not sufficient.
Continuation of

Box Ne. V

1:4. Claims 1316 .
D, which is considered to be the closest prior art to the subject matter of claim 13, discloses a power
controler comprising! 2 generator inverter, a DC bus. a means for providing a constant AC voltage and a
cugrent output, controller regulating a DC bus voltage, a power switch, Claim 13 differs from DI i that claim
13 includes an MFA microcontroller performing maximum pewer point tracking (MPPT). However, it is well
known from a maximum power point tracking (MPPT) component varying an operating point of a boost
converter 1o maich the impedance of a DC from a encrgy receiving component to maximize transfer of power
in D2, Accordingly, claim 13 would have been abvious over DI in view of D2, Therefore, claim 13 lacks an
inventive step under PCT Article 33(3).

The additional feature of claims 14~15 dependent on claim |3 is considered to be a minor difference over the
disclosure of D1-D2, that falls under the general knowledge by a person skilled in the art.

The additional feature of claim 16 dependent on claim 13 is similar to the feature of a maximum power point
tracking (MPPT) component varying an operating point of a boost converter to match the impedance of a DC
from a energy receiving component to maximize transfer of power in D2,

Therefore, claims 1316 lack an inventive step under PCT Article 33(3).

1.5, Claims 17-20

The subject iatter of claim 17 differs from these prior art document in that claim |7 includes a DC power
combiner connected to DC-DC boost converters. And it is not obvious to & person skilled in the art by
the documents. taken alone or in combination. Therefore, claim 17 meets the requirements of PCT
Article 33(2) and (3} with respect to novelty and inventive step.

Claims 18~20 are dependant on claim [7 and therefore meet the requirements of PCT Article 33(2) and (3).

1.6, Claims 21-23

The subject matter of claim 21 differs from these prior art document in that elaim 21 includes a AC power
output port of each inverter being connected in a daisy chain to the AC power input port of the next inverter.
And &t i not obvious to @ person skilled in the art by the documents. taken alone or in
combination. Therefore, claim 21 meets the requirements of PCT Article 33{2) and (3) with respeet
to novelty and inventive step.

Claims 22-23 ar¢ dependant os claim 21 and therefore meet the requirements of PCT Article 33(2) and (3).
1.7, Claims 26-28

The subject matter of claim 26 differs from these prior art document in that claim 26 includes daisy—chaining
at least two of inverters. And it is not obvious to a person skilled in the art by the documents, taken
alone or in combination. Therefore, claim 26 meets the requirements of PCT Article 33(2) and (3)
with respect to novelty and inventive step.

Claims 27-28 aré dependant on claim 26 and therefore meet the requirements of PCT Article 33(2) and (3).

2. Industrial Applicability

Claims 1-28 are considered to be industrially applicable under PCT Article 33(4).

Funn PCT/ISA/237 (Supplemental Box) (July 2009y
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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.

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
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Docket No.: 350809-000003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679

SERIAL NUMBER: 12/837,162 Group: 2836
FILED: July 15,2010 Examiner: Unknown
FOR: SMART AND SCALABLE POWER INVERTERS

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 1.97

Assistant Commissioner for Patents July 11, 2011
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Sir:
Applicant(s) wish(es) to disclose the following information.

REFERENCES

X Applicant(s) wish(es) to make of record the documents listed on the attached Form PTO-
1449. Copies of the listed documents are attached, where required, as are either
statements of relevancy or any readily available full or partial English translations of any
non-English-language documents.

EXPLANATION OF RELEVANCE

The documents listed on the attached Form PTO 1449 were cited in related and
corresponding applications. English language abstracts and translations are provided for
the convenience of the Examiner where available.

RELATED CASES

] Attached is a list of Applicant’s(s’) pending applications and issued patents which may
be related to the present application. Copies of the documents, where required, are
attached along with Form PTO-1449.

EAST\5128768.1
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

CERTIFICATION
The undersigned certifies that

] each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign or international patent office in a counterpart
foreign or international application for the first time (to the knowledge of the
undersigned, having made reasonable inquiry) not more than three months prior to the
filing of this statement (See 37 CFR 1.97(e)(1)).

] no item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign or international patent office in a counterpart foreign or
international application, and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more
than three months prior to the filing of this statement. (See 37 CFR 1.97(e)(2))

BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

without fee and within three months of the filing date of the application.

without fee and within three months of the date of entry of the U.S. national stage.
without fee and before the mailing date of a first Office Action on the merits (to the
knowledge of the undersigned).

without fee and with the appropriate certification above.

without fee and with a new CPA application.

without fee and with a Request for Continued Examination.

with fee and before the mailing date of any Final Office Action, Notice of Allowance or
an action that otherwise closes prosecution (to the knowledge of the undersigned).

with fee, appropriate certification above, and before payment of the Issue Fee.

I I ™ [

EAST\45128768.1
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

DEPOSIT ACCOUNT

X Please charge any additional fees for the papers being filed herewith, or credit any
overpayment to Deposit Account No. 50-3266.

Respectfully submitted,
DLA PIPER LLP Us /

//u/(/ 0 ///

DaleS Lazar “ //f
Registration No. 28,872
Attorney for Applicant
DSL/jec
P.O. Box 2758
Reston, VA 20195
Tel. 703.773.4000
Fax (703) 773-5200
3

EAST\45128768.1
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003
CONFIRMATION NO. 3679
47604 PUBLICATION NOTICE

DLA PIPER LLP US

P. 0. BOX 2758 R LT AR

RESTON, VA 20195 0000045562283

Title:SMART AND SCALABLE POWER INVERTERS

Publication No.US-2011-0012430-A1
Publication Date:01/20/2011

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

page 1 of 1
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PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

erwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO

Complete if Known

INFORMATION DISCLOSURE

Application Number

T?—I-I'ing Date

12/837,162

uly 15, 2010

STATEMENT BY APPLICANT —|[First Named inventor Cheng, George et al. ]
(Use as many sheets as necessary) ]!lArt Unit 838
[Examiner Name Unknown |
Sheet [l [ef |2 [{Attomey Docket Number 1[350809-000003 ]
i U. S. PATENT DOCUMENTS
E ?r:\iner ! No." |[[ Document Number ﬂ} Publication Date mj_Ngme of Patentee or Applicant Pages, Columns, Lines, Where
nitials* MM-DD-YYYY of Cited Document Relevant Passages or Relevant
Number Kind Gode”" ™" Figures Appear
[4/25/2000 heng, George
l[4/29/2003 [Cheng, George

heng, George

Geore

Ii heng George

[Cheng, George

Il hen, George

lus -6,055,524
lUS -6,556,980
[Us -6,360,131
[US -6,684,115
lUS -6,684,112
[lUS -7,016,743
US -7,142,626

US -7,152,052
US -7,415,446
UsS -
US -
- US -
US -
US -
US -
US -
US -
US -

FOREIGN PATENT DOCUMENTS

Examiner
Initials*

Foreign Patent Document

|

| Publication Date |

ame of Patentee or

ages, Columns, Lines,

Cite |l
No.

[MM-DD-YYYY |

pplicant of Cited Document

ere Relevant Passages

|__Country Code”™ Number® Kind Code” (if known) |

l

|

£

§|

]

I'Examiner
| ignature

- ]

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

not

considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes

of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4

For

|Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of

document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 6 Applicant is to place a check mark here if

English language Translation is attached.

This collection of information ig required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by

the USPTO to process) an gppllcallon Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is-estimated to take 2 hours to

complete, including gathering, preparing, and submitting the completed application form to the
Any comments on the amount of time you require to complete this form and/or suggestions for reducin

USPTO. Time will vary depending upon the individual case.
this burden, should be sent to the Chief Information Officer,

THIS

U.S. Patent and Trademark Ofﬁce U.S. Department of Commerce, P.O. Box 1450, Alexandria

VA 223

13-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
1 3: I 1-501

[

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. ]

REST11582188.1
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

PTO/SB/08a (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Substitute for form 1449A/PTO Complete if Known

Application Number 12/837,162

INFORMATION DISCLOSURE {2 e
At Unit 2838

(Use as many sheets as necessary) Examiner Name Unknown
At Docket Number :
Sheet 2 |of 2 omey Docket Number | 360809-000003
NON PATENT LITERATURE DOCUMENTS
. ™ Include name of the author (in CAPITAL LETTERS), title of the article (when
Examiner Initials* Cite No.' appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, etc.), | T2

date, page(s), volume-issue number(s), publisher, city and/or country where published.

RASHID H. MUHAMMAD, Power Electronics Handbook, 2007,
Academic Press

Examiner
Signature

Date Considered

«EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
lnclude copy of this form with next communication to applicant.
! Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:

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

REST1\582188.1

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2,
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ARTIFACT SHEET

Enter artifact number below. Artifact number is application number +

artifact type code (see list below) + sequential letter (A, B, C ...). The first

artifact folder for an artifact type receives the letter A, the second B, etc..

Examples: 59123456PA, 59123456PB, 59123456ZA, 59123456ZB
12837162ZA

Indicate quantity of a single type of artifact received but not scanned. Create

individual artifact folder/box and artifact number for each Artifact Type.

CD(s) containing:
computer program listing D
Doc Code: Computer Artifact Type Code: P
pages of specification
and/or sequence listing D
and/or table Artifact Type Code: S
Doc Code: Artifact
content unspecified or combined D
Doc Code: Artifact Artifact Type Code: U

Stapled Set(s) Color Documents or B/W Photographs
Doc Code: Artifact  Artifact Type Code: C

Microfilm(s)
Doc Code: Artifact  Artifact Type Code: F

Video tape(s)
Doc Code: Artifact  Artifact Type Code: V

Model(s)
Doc Code: Artifact  Artifact Type Code: M

Bound Document(s)
Doc Code: Artifact  Artifact Type Code: B

Confidential Information Disclosure Statement or Other Documents
marked Proprietary, Trade Secrets, Subject to Protective Order,
Material Submitted under MPEP 724.02, etc.

Doc Code: Artifact ~ Artifact Type Code X

1 Other, description: BOOK
Doc Code: Artifact  Artifact Type Code: Z

March 8, 2004
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Btket No.: 350809-000003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION: George Shu-Xing Cheng Conf. No. 3679

SERIAL NUMBER: " 12/837,162 Group: 2838
FILED: | ~July 15, 2010 Examiner: Unknown
FOR: SMART AND SCALABLE POWER INVERTERS

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 1.97

Assistant Commissioner for Patents November 29, 2010
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Sir:
Applicant(s) wish(es) to disclose the following information.

REFERENCES

X Applicant(s) wish(es) to make of record the documents listed on the attached Form PTO-
1449. Copies of the listed documents are attached, where required, as are either
statements of relevancy or any readily available full or partial English translations of any

non-English-language documents.

EXPLANATION OF RELEVANCE

RELATED CASES
[J  Attached is a list of Applicant’s(s’) pending applications and issued patents which may

be related to the present application. Copies of the documents, where required, are
attached along with Form PTO-1449. ‘

EAST\3885852.1
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

CERTIFICATION
The undersigned certifies that

] each item of information contained in this Information Disclosure Statement was first
cited in any communication from a foreign or international patent office in a counterpart
foreign or international application for the first time (to the knowledge of the
undersigned, having made reasonable inquiry) not more than three months prior to the
filing of this statement (See 37 CFR 1.97(e)(1)).

]  no item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign or international patent office in a counterpart foreign or
international application, and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more
than three months prior to the filing of this statement. (See 37 CFR 1.97(e)(2))

BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

without fee and within three months of the filing date of the application.

without fee and within three months of the date of entry of the U.S. national stage.
without fee and before the mailing date of a first Office Action on the merits (to the
knowledge of the undersigned).

without fee and with the appropriate certification above.

without fee and with a new CPA application.

without fee and with a Request for Continued Examination.

with fee and before the mailing date of any Final Office Action, Notice of Allowance or
an action that otherwise closes prosecution (to the knowledge of the undersigned).

with fee, appropriate certification above, and before payment of the Issue Fee.

0 Oood Xoo

EAST\41507507.1
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Application No.: 12/837,162
Attorney Docket No.: 350809-000003

DEPOSIT ACCOUNT

X Please charge any additional fees for the papers being filed herewith, or credit any
overpayment to Deposit Account No. 50-3266.

Respectfully submitted, :
D% / ;‘% .

Dale S. Lazar
Registration No. 28,872
Attorney for Applicant
DSL/jec .
P.O. Box 2758
Reston, VA 20195
Tel. 703.773.4000
Fax (703) 773-5200
3

EASTW1507507.1
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRD ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/837,162 07/15/2010 2838 1422 350809-000003 28 7
CONFIRMATION NO. 3679
47604 UPDATED FILING RECEIPT

DLA PIPER LLP US

P. 0. BOX 2758 T VO
000000043198860

RESTON, VA 20195
Date Mailed: 08/25/2010

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

Applicant(s)

George Shu-Xing CHENG, Folsom, CA;

Steven L. Mulkey, Cameron Park, CA;
Assignment For Published Patent Application

GENERAL CYBERNATION GROUP, INC., RANCHO CORDOVA, CA
Power of Attorney: The patent practitioners associated with Customer Number 47604

Domestic Priority data as claimed by applicant
This applin claims benefit of 61/226,141 07/16/2009

Foreign Applications

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

If Required, Foreign Filing License Granted: 07/27/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/837,162

Projected Publication Date: 01/20/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

SMART AND SCALABLE POWER INVERTERS
Preliminary Class

363

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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DLA PiPER US LLP
P.G. Box 2758
Reston, VA 20195
Telephone: 763-773-4149
Facsimile: (703) 773-5200

DOCKET NG.: 350809-000003

ATTENTION: APPLICATION BRANCH

THIS IS A RESPONSE TO A
NOTICE TO FILE MISSING PARTS OF APPLICATION

MAIL BOX MISSING PARTS

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450

ALEXANDRIA, VA 22313-1450

Re:  Application No: 12/837,162
Applicant(s) Cheng, George Shu-Xing et al.
Filed: July 13, 2010
For: SMART AND SCALABLE POWER INVERTERS

SIR:
Attached hereto for filing are the following papers:

Declaration
PTG-875 Fee Worksheet

Cur payment in the amount of $1,422.00 is submitted herewith. In the event any variance exists
between the amount enclosed and the Patent Office charges for filing the above-noted documents, please
charge or credit the difference to our Deposit Account No. 50-3266.

Respectiully sybmitted,

DLA PRERLLEUS /

Dale S. Lazar
Registration No. 28,872
Attomey for Applicant
DSLfiec
August 12, 2010

EAST\43206030.1
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Electronic Patent Application Fee Transmittal

Application Number: 12837162

Filing Date: 15-Jul-2010

Title of Invention: SMART AND SCALABLE POWER INVERTERS
First Named Inventor/Applicant Name: George Shu-Xing CHENG

Filer: Dale S. Lazar/Josefina Cheng

Attorney Docket Number: 350809-000003

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Claims in excess of 20 2202 10 26 260
Independent claims in excess of 3 2201 4 110 440
Multiple dependent claims 2203 1 195 195
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Description Fee Code Quantity Amount Sut—;l'g(tsa)l in
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1422
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Electronic Acknowledgement Receipt

EFS ID: 8195444
Application Number: 12837162
International Application Number:
Confirmation Number: 3679

Title of Invention:

SMART AND SCALABLE POWER INVERTERS

First Named Inventor/Applicant Name:

George Shu-Xing CHENG

Customer Number:

47604

Filer:

Dale S. Lazar/Josefina Cheng

Filer Authorized By:

Dale S. Lazar

Attorney Docket Number: 350809-000003
Receipt Date: 12-AUG-2010
Filing Date: 15-JUL-2010
Time Stamp: 14:47:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1422

RAM confirmation Number

904

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/ Multi
Message Digest

Pages
Part /.zip| (if appl.)
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880377
1 Oath or Declaration filed 350809-3DEC.pdf no 2
74ea3e4860d81f89db1d999chb0fe672803e|
laaab
Warnings:
Information:
282874
2 Miscellaneous Incoming Letter 350809-3MPTransmittal.pdf no 1
2295042290ec656c088060e6552f8d5c400)
1830
Warnings:

Information:

41716
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
5908¢17368ec89a0ald2dec6589c045eb34]
bacce
Warnings:
Information:
Total Files Size (in bytes):i 1204967

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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o8) INED DECLARATION FOR ATTORNEYS' USE ONLY
ALL PATENTS, INCLUDING DESIGN COME N = N ATTORNEYS DOCKET NI,
FOR APPLICATION BASED ON PCT. PARIS CONVENTION, AND POWER OF ATTORNEY 350800-960003

INON PRIORITY. OR PROVISIONAL APPUCATIONS )
U.S.A

As 2 below named inventor, ¥ declare that my residence, post ofiice address and citizenship are stated below neNL 10 MYy name, the infornation given herein is wue,
that § behieve that fam the original, first and sale fnventor {if orly one nawme is i ~\1Ld at 101 below), or an originzl, fist and jointinvenwor {3 p,u 3l yventors are
named balow at 101-103, or on additional sheats attached heretoy of the subject mates which is claimed and for which patent i5 seught on the invention entitiad:

- Y ' Fa s
Tile SMART AND SCALABLE POWER INVERTERS
vhich is deseribed and claimed in:

[ POT International Appication No. , Bied , {if applicable) and amended on

L} the attached specification

D3 {he speciiication in application Serial No. §2/837,162, filed July 15, 2618
1 (W) hereby state that | (We) have revicwed and understand the content of the abave-wdentified specilication, including the clatms, as amended by any
mendment seferad to above, ) o
1 {We) acknowledge the duiy to disclose information which is material o patentability as dedined i Title 37, Code of Federl Regulatons, §1.58:
1 (We) bereby claim toreign protity benetits under Title 35, United States Code, §H12 {ar{d) or §3 ’ai (b‘ of any forelgn applicationfs} for patent or inventor's
cortificate, or bé:(n) of any PCT wuernational app! cation whch (.es»gnated at least onecountry other than the United Siates, fisted below: and hav dentitied
befow any foreign application for patent or invenwor's ceritficate or §365(h) having a filing date hafore th of the application on which priosity is claimed:

Prior Foreign Application{s) Priority Clamed

1
41

(Number) Eouwniny) Day; Wionth/ Vear Bled)

v

]
3
=}

Sl
Zl0

{Number) {Country) {Day MonthyYear Filad)

1
A0

4]

bet) {Counuy) (DayMontyYear Filad)
E@ Authorization To Permit dccess To Appheation by Participriing Offices

11 checked, the undersignad hereby grants the USPTO authority 1o provide the European Patent Otfice (EPQ), the Japan Patent Otfice {TPO), the Korean latelicotual
Property Office (KIPO). and any other ineliectual propeny offices in which a foreign application claiming priority 10 the above-identificd applivaton iy filed suoess
o the above-identified patem application. Sea 37 CFR. 1.14{c) and (k). This box should not be cheched if the appiicant doas not wi >(r, IPO: ar othes
inieliectual property office in which 2 foreign application claming prierity o the above-jdeatified application is flad to have access w i
in accordance with 37 CER L14(h)3), access wilt be provided to a copy of the application-as-filed with respect tor 1) the above-wdentified umln.auo.. 2} any
foreign application to which the above-ideniified application claims peiarity under 35 USC 1 19)-{d)} if a copy of the foreign application J1 ot satisfies the ceriified)
copy requirement of 37 CFR .35 has been filed in the above-identificd US application, and 3) anv U.S. application from which beneflt is sought i e above-
idestified apphication.

in accordance with 37 CFR 1.14{c), access may be provided w information concerning the dare of filing the Authorizauion 1o Pegmit Access to Applicetion hy
Participating Otfices.

1 hereby claim the benefit undar Tide 35, United States Code, §

<
i
1
Z
)

§ 119%(e) of any United States provisional apphication{s) fisted below:

T
Application No. 61/226,141 %F sling Date July 18, 2009 i—*ppiication No

55, Uniteal Statess Code. §120 ol

B U'ng Sttes am‘smm(s)‘ or §363 By i ap lcﬁd\}’! and, wwolar s x‘w
] i ju e pan ies Code. § H

is wagerind o p'aﬁa‘laboh\\ 35.02hned 0,37 CFR $1.56 which becone availahiz betwesn Y BORE Fe prio 2 i the onsienat or BCT buteco ;‘ anat

THing date ol this

{Appiication Serjal No.j {Fiting Date) {Status: patemted, pepding, abandoned}
POWER OF ATTORNEY: {We) hereby appoint LA Piper LLP US| Intelleciual Property Group, telephone number (734} 7732000 (o whom all
communications are to b -:umckd), and persons of that firm who-as asseciated with USPTO Customer No
47604

:c: viduaily and collcetively my anomeys, with full powers of substitition and revocation, to prosscwe this application and i transzet ail business in the LSPTO
annected therewith.

‘lnvenmz{(s) name must incluge at least one unavbreviated fiest or middle name.

EAMILY RAME (SIVEN NAME AHDOLE NAME
CHENG {eorge Shu-Xing
SIRESIDENCE & G STATE GR FOREIGN SOUNTRY COUNTRY OF CITIZENSHIP
‘G‘C)TIZ‘:NRF”-‘ ¥ NS
ENSET L Folsom CA Lixited Seates
QST OFFICE POST OFFICE 4DURESS Ty [STATE OR COUNTRY 7P COOE
ADDRESS 135 Hopper Lane Folsom s 95630
ULL NSME * FAMILY NAME GIVEN NAME MIDDLE NAME
OF INVENTOR] MULKEY Bteven S
Hresipence aCTY BTATE OR FGREIGN COUNTRY ICOUNTRY DF CITIZENSHIE
TICTDZENSHIP | Cameros Park CA inited Stites
POST QFFICE[POST OFFICE ADORESS GITY ISTATE OR COUNTRY ZiP CORE
ADDRESS 2687 Sillcrest Drive Cameran Fark iCA | 93682
SULL RaAME » [FOMILY RAME IGIVEN NAME MIDDLE NAME
IOF INVENTOR
SIRESIDENCE 8CITY RTATE CR FOREIGN COUNTRY COUNTRY OF CITIZENSHIP
FIITIZENSHIP
POST OFFIGEPOST OFFICE ADURESS LY ISTATE OR COUNTRY i CORE
IADDRESS E
Page | L5 FiperBS P
7.0, Box 27538, Resion, VA 20188

EASTW3174221 %
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/837,162 07/15/2010 George Shu-Xing CHENG 350809-000003
CONFIRMATION NO. 3679
47604 FORMALITIES LETTER
DLA PIPER LLP US
P. 0. BOX 2758 IR AT O
RESTON, VA 20195 000000042760576

Date Mailed: 07/28/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
Applicant must submit $82 to complete the basic filing fee for a small entity.
* The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« Additional claim fees of $895 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $1422 for a small entity
+ $82 Statutory basic filing fee.
+ $65 Surcharge.

« The application search fee has not been paid. Applicant must submit $270 to complete the search fee.

page 1 of 2
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« The application examination fee has not been paid. Applicant must submit $110 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.
« Total additional claim fee(s) for this application is $895
« $440 for 4 independent claims over 3.
« $260 for 10 total claims over 20.
« $195 for multiple dependent claim surcharge.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Iyl

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/837,162 07/15/2010 2838 350809-000003 28 7

47604

DLA PIPER LLP US
P. 0. BOX 2758
RESTON, VA 20195

CONFIRMATION NO. 3679
FILING RECEIPT

R AR AT
0000000427605

75

(LT

Date Mailed: 07/28/2010

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

Applicant(s)

George Shu-Xing CHENG, Folsom, CA;
Steven L. Mulkey, Cameron Park, CA;
Assignment For Published Patent Application

GENERAL CYBERNATION GROUP, INC., RANCHO CORDOVA, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant

This applin claims benefit of 61/226,141 07/16/2009

Foreign Applications

If Required, Foreign Filing License Granted: 07/27/2010

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

is US 12/837,162

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

SMART AND SCALABLE POWER INVERTERS
Preliminary Class

363

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3

HOYMILES EXHIBIT 1002
Page 211 of 263



UTILATY Atiomey Docket No. 350809-000003

PATENT APPLICATION
TRANSMITTAL

{Only for new nonprovisional applications under 37 CFR 1.53(b}) Tide | SMART AND SCALABLE POWER INVERTERS

First Inventor or Application identifier George Shu-Xing CHENG

Assistant Commissioner for Patents
APPLICATION ELEMENTS ppssTo. B Patent Application
See MPEP chapter 600 cancerning wtility patent applicaiion contents ADDRE! : PO Box 1430
Alexandria, VA 22313-1450
i, [d Fee Transmittal Form {c.g. PTO/SB/17) ACCOMPANYING DOCUMENTS
{Submit an original and a duplicate for fee processing) 6. [0 Assignment Papers (cover sheet & documents(s)}
X Appiicant claims small Cl’lﬁ[y status. 7. O 37CFR. §373(b) Statement 3 Power of
2. @ Specification Total Pages 2% (when here is an assignes) Atiorney
8 [0 English Translation Document (if applicable)
3 35 1/ i7 “otal Sheets 3 N .
- B Drawing(s) (35 US.C 113) Total Sheets 13 9. 3 information Disclosure 3 Copies of IS
. . Statement (IDSYPTO-1449 Ciiations
4. [ Oath or Declaration Total Pages 10. 1 Prelimi F——
. reliminary Amendmen
* DO Newly excwmﬁ (Ongm,M O_r cor) . 1. [3 White Advance Serial No. Posteard
b, 0 Copy from a prier-application (37 C.F.R. §1.63(d)) . L
(for continuation/divisional with box 16 complered) 12, [3  Certified Copy of Priority Document(s}
{if foreign priority is claimed)
5. 3 [Incorporation By Reference (usable if box 48 iy checked) 13. [ Reguest for Priority
The entire disclosure of the priov application, from which-a copy of the
oath or declaration is supplied ugdar Box M?? is con'sidcred' wbepartol | g4 B Application Daia Sheet
the disclosure of the accompanying application and is hereby
incomorated by reference therein. 15 D Other:

16. Ha CONTINUING APPLICATION, check appropriate box, and supply the requisite information below:

0 Continuation T Divisional O Continuation-in-part (CIP) of prior application na.:
Prior application information: Examiner: Group Art Unit:
17.
3 This application is a 1 Continuation 3 Division O Continvation~-in-part {CIF}
of application Serial No. Filed on

11 This-application claims priority of U.S. Provisional Patent Application Serial No. 61/226,141, Filed July 18, 2009

18. CORRESPONDENCE ADDRESS
47604

Name Daie S Laza_r‘ Registration No. | 28,872

Signature ' .I\Jate July 15,2010 Telephone 703-773-4149%

EAST\43091643.1
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APPLICATION DATA SHEET

Application Information
Application Number::
Filing Date::

Application Type::

Subject Matter::

Suggested Classification::
Suggéested Group Art Unit::
CD~-ROM or CD~R::

Number of Disks::

Number of copies of (CDs::

Sequence Submission::

Computer Readable Form (CRE) ::

Number of Coples of CRF::

Title::

Attorney Docket Number::

Reguest for Barly Publication::

Request for Non-Publication::
Suggested Drawing Figure::
Total Drawing Sheets::

Small Entity::

Latin Name::

Variety Denomination Name::
Petition Included::

Petition Type::

Licensed US Govt. Agency::

(@]

ontract of Grant Numbers::

Secrecy Order in Parent Appln.::

EAST\3091658.1

REGULAR
UTILITY

NONE

NO

SMART AND SCALABLE POWER

INVERTERS

350809-00000C3
NC
NO
15

YES

NO

NO

INITIAL
7/15/2010
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APPLICANT INFORMATION
Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix::

City of Residence::

State or Province of
Residence::

Country of Residence::

Street of mailing address::
City of mailing address::
State or Province of mailing
address::

Country of mailing address::
Postal or Zip Code of mailing

address::

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix::

City of Residence::

State or Province of

EASTM3091658 1

INVENTOR
UNITED STATES
FULL CAPACITY
GEORGE
HU-XING

CHENG

FOLSOM
CA

UNITED STATES

135 HOPPER LANE

FOLSOM
CA

UNITED STATES
95630

INVENTOR
UNITED STATES
FULL CAPACITY
STEVEN

L.

MULKEY

CAMERON PARK
CA

INITIAL
7/15/2010
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Residence::

Country of Residence::

Street of mailing address::
City of mailing address::
State or Province of mailing
address::

Country of mailing address::
Postal or Zip Code of mailing

address::

CORRESPONDENCE INFORMATION
CORRESPONDENCE NUMBER: :

PHONE NUMBER::
FAX NUMEER::
E-MAIL ADDRESS::

REPRESENTATIVE INFORMATION
Representative Customer

Number: :

DOMESTIC PRIORITY INFORMATION

UNITES STATES

2687 HILLCREST DRIVE

CAMERON PARK
CAa

UNITED STATES
95682

47604

703-773-4149
703-773-5200

DALE.LAZARGDLAPIPER.COM

47604

Application::

Continuity Type::

Parent

Application::

This Application | An application

.

claiming the

benefit under 35

61/226,141

EASTW3091638.1

INITIAL
7/15/2010
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FOREIGN PRIORITY INFORMATION

Country:: Application Filing Priority

Number:: Date:; Claimed

ASSIGNEE INFORMATION

Assignee Name:: GENERAL CYBERNATION GROUP, INC.
Street mailing address:: 2868 PROSPECT PARK DRIVE,
SUITE 300
City mailing address:: RANCHO CORDOVA
State or Province of mailing CA
address::
Country of mailing address:: UNITED STATES
Postal or Zip Code of mailing 95670

address: :

INITIAL
7/15/2010
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Inventor: George Shu-Xing CHENG et af
Seriaf No.: New Reguiar Application fifed July 15, 2010
Atiomey Docket No. 350809-000003
Title: SMART AND SCALABLE POWER INVERTERS
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nventor: George Shu-Xing CHENG et al
Sefial No.: New Regutar Application filed July 18, 2010
Attomey Docket No. 350809-000003
Title: SMART AND SCALABLE POWER INVERTERS
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inventor: George Shu-Xing CHENG etal

Serial No.: New Regular Application filed July 15, 2010

Attorney Docket No. 360508-000003

Title: SMART AND SCALABLE POWER INVERTERS
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[nventor: Gecrge Shu-Xing CHENG et af
Serial No.: New Regular Apglication filed July 18, 2010
Attorney Docket No. 350803-000003
Title: SMART AND SCALABLE POWER INVERTERS
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Invenior: George Shu-Xing CHENG et al
Serial No.: New Regular Application filed July 15, 2010
Attorney Docket No. 350809-000003
Title: SMART AND SCALABLE POWER INVERTERS
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Inventor: George Shu-Xing CHENG et al
Serial No.: New Reguiar Application filed July 16, 2010
Attorney Bocket No. 350808-000003
Title: SMART AND SCALABLE POWER INVERTERS
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invenfor: Gegrge Shu-Xing CHENG etal
Serial No.: New Regular Application filed July 15, 2010
Attomey Docket No. 350808-000003
Title: SMART AND SCALABLE POWER INVERTERS
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inventer: George Shu-Xing CHENG et af
Serial No.: New Regutar Application fifed July 15, 2010
Attomay Docket No. 350809-000003
Titte: SMART AND SCALABLE POWER INVERTERS
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inventor: George Shu-Xing CHENG et al
Serial No.: New Regular Application fled July 15, 2010
Attorney Docket No. 350809-000003
Title: SMART AND SCALABLE POWER INVERTERS
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tnventor: George Shu-Xing CHENG stal
Serial No.. New Regular Application filed July 18, 2010
Attomey Docket No. 350809-000003
Title: SMART AND SCALABLE POWER INVERTERS
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268

269

Invenior: George Shu-Xing CHENG et al

Serial No.: New Regular Application filed July 13, 2310
Atforney Docket No. 350809-G00003

Title: SMART AND SCALABLE POWER INVERTERS
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taventor: George Shu-Xing CHENG et at

Attorney Docket No. 350808-000003
Title: SMART AND SCALABLE POWER INVERTERS

Serial No.: New Regular Application filed July 15, 2010
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fnventor: George Shu-Xing

Serial No.: New Regular Application filed Juty 15, 2010

CHENG et &

Attomney Docket'No. 350803-000003

Title: SMART AND SCALABLE POWER INVERTERS
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Inventor: George Shu-Xing CHENG etal
Serial No.: New Regular Application fled July 15, 2010
Aftorney Docket No. 350809-000063
Title: SMART AND SCALABLE POWER INVERTERS
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inventor: George Shu-Xing CHENG et al
Serial No.: New Regular Application filed July 15, 2010
Attorney Docket No. 350806-000003
Title: SMART AND SCALABLE POWER INVERTERS
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Smart and Scalable Power Inverters

This application claims priority to U.S. Provisional Application No. 61/226,141,
filed on July 16, 2009, which is herein inco;_porated by reference.

The subject of this patent relates to direct current (DC) to alternating current (AC)
power inverters that invert DC power from single or multiple DC bower sources to single-
phase or three-phase AC power, where the DC power source includes but is not limited to
photovoltaic (PV) solar modules, fuel cells, batteries, and other DC power generators.
More particularly, this patent relates to a method and apparatus that can intelligently invert
DC power from single or multiple DC sources to single-phase or three-phase AC power to
feed the power grid with both opti:ﬁal efficiency and system scalability. The inventive
smart and scalable power inverters include a novel and unique scalable design so that the
DC to AC power inversion system can include as few as one inverter and one DC source,
up to a selected number of inverters and multiple DC sources. A number of smart single-
input, dual-input, triple-input, quad-input, and multiple-input power inverters in a mixed
variety can easily connect to single, dual, triple, quad, and multiple DC  power sources,
invert the DC power to AC power, and daisy chain together to generate a total power;
which is equal to the summation of the AC power supplied by each smart and scalable

power inverter.

In the following, we will use a photovoltaic (PV) solar power system as an.

example to describe this invention. Traditionally, in a PV solar power system, the DC
output from each solar module is combined in a DC junction box. The final DC output
from the DC junction box is connected to a large centralized DC-AC power ‘inverter to
generate electricity. Using a centralized power inverter includes the following
shortcomings:

1. If the inverter fails, the entire solar power generation system shuts down; '

2. The centralized power inverter requires a large space to install, generates
excessive heat and noise, and can be éostly;

3. Since the performance of the entire solar power system is dictated by the

performance of the weakest solar module, power production is negatively affected by non-
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uniformity of solar modules, sunlight variations or partial shading due to clouds, trees,
dust on the panel, etc.;

4. The Maximum Power Point Tracking (MPPT) can only be applied to a system
level, not to each solar module; ‘

5. A lot of design and installation effort must be made to assure the solar modules
are properly oriented in respect to each other; .

6. The DC power output from each solar module has to be wired to a DC power
junction box causing the wiring to be costly and labor intensive; and |

7. Expensive large gauge DC power cables have to be used to connect the Junction
box and the centralized power inverter to avoid excessive power loss.

The smart and scalable power inverters described in this patent overcome these

shortcomings and provide great scalability and flexibility to easily and cost-effectively

V install a photovoltaic solar power system with optimal power generation efficiency.
" In the accompanying drawing:
Figure | is a block diagram illustrating a smart single-input power inversion and
optimization system where one power inverter inverts the DC power from one DC source
to single-phase AC power.

Figure 2 is a block diagram illustrating a smart single-input three-phase power

inversion and optimization system where one power inverter inverts the DC power from-

one DC source to three-phase AC power.

Figure 3 is a block diagram illustrating a smart single-input power inversion and
optimization system where two or more smart power inverters daisy chain, each of which
inverts the DC power from one DC source to single-phase AC power. .

Figure 4 is a block diagram illustrating a smart single-input three-phase power
inversion and optimization system whére two or more smart power inverters daisy chain,
each of which inverts the DC power from one DC source to three-phase AC poWer.

Figure 5 is a block diagram illustrating a smart dual-input power inversion and
optifnization system where two or more smart power inverters daisy chain, each of which

inverts the DC power from two DC sources to single-phase AC power.
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Figure 6 is a block diagram illustrating a smart multi-input power inversion and
optimization system where two or more smart power inverters daisy chain, each of which
inverts the DC power from multiple DC sources to single-phase AC power.

Figure 7 is a block diagram illustrating a smart multi-input three-phase power
inversion and optimization system where two or more smart power inverters daisy chain,
each of which inverts the DC power from muitiple DC sources to three-phase AC power.

Figure 8 is a block diagram illustrating a smart single-input power inverter that
inverts the DC power from one DC source to single-phase AC power. A

Figure 9 is a block diagram illustrating a smart dual-input power inverter that
inverts the DC power from two DC sources to single-phase AC power.

Figure 10 is a block diagram illustrating a smart multi-input power inverter that
inverts the DC power from multiple DC sources to single-phase AC power.

Figure I is a block diagram illustrating a smart single-input three-phase power
inverter that inverts the DC power from one DC source to three-phase AC power.

Figure 12 is a block diagram illustrating a smart multi-input three-phase power
inverter thaf inverts the DC power from multiple DC sources to three-phase AC power.

Figure 13 is a block diagram illustrating a smart power inversion and optimization
system where one smart single-input power inverter, one smart dual-input power inverter,
and a number of multi-input power inverters in a mixed variety daisy chain to generate
single-phase AC power.

Figure 14 is a block diagram illustrating a smart three-phase power inversion and
optimization system where one smart dual-input power inverter, one smart triple-input
power inverter, and a number of smart multi-input power inverters in a mixed variety daisy
chain to generate three-phase AC power. ‘

Figure 15 is a flow chart describing the main software program running in the
MFA microcontroller. A

Figure 16 is a flow chart describing the key components, functions, and steps in
the interrupt service routine embedded in the MFA microcontroller.

The term “mechanism” is used herein to represent hardware, software, or any

combination thereof.

W
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Description

Figure 1 is a block diagram illustrating a smart single-input power inversion and
optimization system where one power inverter inverts the DC power from one DC source
to single-phase AC power. The system comprises one power inverter 10, one DC power
source such as a solar module 20, an inverter’s AC power output port 12, an inverter’s
DC power port 14, a DC source’s DC power connector 16, a DC power cable 18, a
single-phase AC powerline 24, a power service panel 26, and the power grid 28. This is
the simplest case of the DC to AC power inversion and optimization system, where one
DC to AC power inverter connects to a DC source on one end, inverts the DC power to
single-phase AC power, and outputs the AC power to the power grid 28 via the AC
powerline 24 and the power service panel 26. If the DC source is a photovoltaic (PV)
solar module, this can be considered a personal solar power syétem that could be
potentially installed by a knowledgeable homeowner, provided certain permits are
obtained.

Figure 2 is a block diagram illustrating a smart single-input three-phasc power
inversion and optimization system where one power inverter inverts the DC power from
one DC source to three-phase AC power. The system comprises one power inverter 30, .
one DC power source such as a solar module 40, an inverter’s AC power output port 32;
an inverter’s DC power port 34, a DC power connector of the DC source 36, a DC power
cable 38, a three-phase AC powerline 44, a three-phase power service panel 46, and the
three-phase power grid 48. The DC to AC power inverter connects to a DC source on one
end, inverts the DC power to three-phase AC power, and outputs the AC power to the
power grid 48 via AC powetline 44 and power service panel 46.

Figure 3 is a block diagram illustrating a smart single-input power inversion and
optimization system where two or more pbwer inverters daisy chain, each of which inverts
the DC power from one DC source to single-phase AC power. The system comprises n
smart power inverters 50 and the same number of DC power sources 60. Fach smart
power inverter comprises an AC power input port 51, an AC power output port 52, and a

DC power port 54, Each DC power source such as a solar module 60 comprises a DC
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power connector 56 and is connected to its corresponding power inverter via a DC power
cable 58, respectively. All the smart power inverters 50 daisy chain, where the first power
inverter’s AC input port 53 is left open, and the last power inverter’s AC output port 55 is
connected to a power service panel 66 via the single-phase AC powerline 64. The AC
power generated by the system is supplied to the power grid 68.

Throughout this document, n=1, 2, 3, ... , as an integer. Based on the design of
the smart and scalable power invéner, there could be a limit to the actual number of
inverters that cén déisy chain. This is because the total generated AC current cannot
exceed the limit of the connected branch circuit breaker in the power service panel. For
each power service panel, multiple branch circuits can be added based on the desired
power generation requirements of the application.

Without losing generality, let us ‘say n=16 as an example. That means, 16 smart
power inverters. can daisy chain, where the AC output port of a smart power inverter
connects to the AC input port of the next smart power inverter, and so on. The first power
inverter’s AC input bport is left open, and the last power inverter’s AC output port is
connected to an AC power service panel so that the generated AC power can be sent to
the power grid. This method greatly simplifies the wiring job when installing a PV solar
power system.

Although we say the power inverters daisy chain, where the output port of each
power inverter is connected to the input port of the next power inverter, the actual
connection of the inverters is pass-through. That means, the generated AC power from
each power inverter is added in parallel onto the AC powcfline. In this scheme, a defective
or low-producing power inverter will not interfere with other power inverters that are able
to generate usable AC poiwer. A defective or low-producing power inverter will be
switched off automatically by a solid-state switch mechanism in the inverter. Therefore,
unless the AC powerline is broken, all the healthy power inverters on the AC powerline
will continue to work.

Figure 4 is a block diagram illustrating a smart sinéle»input three-phase power.
inversion and optimization system where two or more power inverters daisy chain, each of

which inverts the DC power from one DC source to three-phase AC power. The system
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comprises n smart power inverters 70 and the sarme number of DC power sources 80.
Each smart power inverter comprises an AC power input port 71, an AC power output
port 72, and a DC power port 74. Each DC source such as a solar module 80 comprises a
DC power connector 76 and is connected to its corresponding power inverter via a DC
power cable 78, respectively. All the smart power inverters 70 daisy chain, where the first
power inverter’s AC input port 73 is left open, and the last power inverter’s AC output
port 75 is connected to a three-phasc power service panel 86 wvia the three-phase AC
powerline 84. The AC power generated by the system is suppliéd to the three-phase
power grid 88.

Figure 5 is a block diagram illustrating a smart dual-input power inversion and
optimization system where two or more smart power inverters daisy chain, each of which
inverts the DC power from two DC sources to single-phase AC power. The system
comprises n smart dual-input power inverters 90 and {wo times more of the DC power
sources 100, so the total number of DC power sources is 2xn (2 times n). Each DC power
source such as a solar module 100 comprises a DC power connector 96. Each smart dual-
input power inverter has two DC power ports 94 and 95 connecting to their
corresponding DC sources via DC power cables 98 ‘and 99, respectively. Each smart
power inverter comprises an AC power input port 91 and an AC power output port 92,
All the smart power inverters 90 daisy chain, where the first power inverter’s AC input
port 101 is left open, and the last power inverter’s AC output port 103 is connected to a
power service panel 106 via the single-phase AC powerline 104. The AC power generated
by the system is supplied to the power grid 108.

Figure 6 is a block diagram illustrating a smart multi-input power inversion and
optimization system where two or more power inverters daisy chain, each of which inverts
the DC power from multiple DC sources to single-phase AC power. Without losing
generality, the system comprisés n smart multi-input power inverters 110, each of which
has multiple DC power input ports 113, 114,..., 115. Each DC source 120 has a DC
power connector 11‘6. For each smart multi-input power inverter, m DC sources 120 are
connected to their corresponding power inverter via DC power cables 117, 118, ..., 119,

respectively. Each smart power inverter comprises an AC power input port 111 and an
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AC power output port 112. All the smart po‘wer inverters 110 daisy chain, where the first
power inverter’s AC input port 121 is left open, and the last power inverter’s AC output
port 123 is connected to a power service panel 126 via the single-phase AC powerline
124. The AC power generated by the system is supplied to the power grid 128. With this
scalable scheme, there are nxm (n times m) DC power sources such as PV solar modules
120 in the system, where n is the total number of power inverters, and m is the total
number of DC sources connected to each power inverter,

Throughout this document, m=1, 2, 3, ... as an integer. The smart and scalable
power inverter can be designcd with single-input (m=1), dual-input (m=2), triple-input
(m=3), quad-input (m=4), and so on. Practically, various smart power inverter products
can be designed with a different number of inputs. They have to be practically useful, meet
branch circuit limit requirements, and make economic sense depending on the applications.
Since each smart multi-input power inverter can handle m DC power sources, it is much
more cost effective than the one-on-one design where a power inverter is required for
each DC source. In addition, n smart multi-input power inverters can daisy chain through
their AC power ports so that the wiring job can be significantly reduced during the
installation of the solar power system.

For multi-input power inverters, the actual number of inverters that can daisy chain
is limited by the total power generated by all the DC sources connected in a sub-system |
for a specific branch circuit. In this configuration, there are a total nxm (n times m) DC
sources. If a branch circuit can take the total power generated by 16 DC sources as an |
example, we can daisy chain 8 dual-input power inverters or 4 quad-input power inverters
to meet this requirement. More branch circuits can always be added to a power service
panel if there are a large number of DC sources in the system. In this case, the solar power
system will include a number of sub-systems, cach of which includes nxm DC sources, n
smart and scalable power inverters, and one branch circuit.

Figure 7 is a block diagram illustrating a smart multi-input three-phase power
inversion and optimization system where two or more smart power inverters daisy chain,
each of which inverts the DC power from multiple DC sources to three-phase AC power.

Without losing generality, the system comprises n smart multi-input power inverters 130,

-
~
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each of which has m DC power input ports 133, 134,..., 135. Each DC power source 140
has a DC power connector 136. For each smart niulti-input power inverter, m DC sources
140 are connected to their corresponding power inverter via DC power cables 137, 1338,
..., 139, respectively. Each smart power inverter comprises an AC power input port 131
and an AC power output port 132. The n smart power inverters 130 daisy chain, where
the first power inverter’s AC input port 141 is left open, and the last power inverter’s AC
output port 143 is connected to a power service panel 146 via tﬁe three-phase AC
powerline 144. The AC power generated by the system is supplied to the three-phase
power grid 148.

Figure 8 is a block diagram illustrating a smart single-input power inverter that
inverts the DC power from one DC source to single-phase AC power. The smart single-
input power inverter 150 comprises a DC-DC boost converter 154, a DC-AC inverter
156, a léad interface circuit 158, a solid-state switch circuit 160, an MFA microcontroller
162, a line sensing circuit 164, an interface circuit for powerline communications 166, a
powerline communications Mode;ﬁ 168, and a DC power supply 170.

The MFA microcontroller 162 as well as the ones to be described in F igures 9, 10,
11, and 12 are small computers on a single integrated circuit (IC) or a set of ICs that
consists of a central processing unit (CPU) combined with functions and peripherals
including a crystal oscillator, timers, watchdog, serial and analog [/Os, memory modules,
pulse-width-modulation (PWM) generators, and user software programs. A 32-bit high-
performance floating-point microcontroller is ‘selected for this application. The MFA
microcontroller performs real-time control and optimization functions for the smart and
scalable poWer inverter, in which Model-Free Adaptive (MFA) controllers are used to
control the DC-DC boost converter, and MFA optimizers provide maximum power point
trécking (MPPT) to allow the power inverter to achieve optimal power proauction. The
MFA control and optimization technologies have been described in U.S. patents
6,055,524, 6,556,980, 6,360,131, 6,684,115, 6,684,112, 7,016,743, 7,142,626,
7,152,052, 7,415,446, related international patents, and other pending patents.

In Figure 8, the power from a DC source 152 is delivered to a DC-DC boost

converter 154. As an example, a standard 24V PV solar module will produce a usable DC
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power in the range of 24V to 40V DC up to 8A. In order to produce commercial 240V
AC power, the incoming DC voltage needs to be boosted to a minimal usablc value such
as 170V DC. Inductors, capacitors, diodes, switches, and controlled PWM (pulse width
modulation) signals are used to perform the DC voltage boost. The DC power is then
inverted to AC power with voltage larger than 240VAC by the DC-AC.inverter 156. The
gcneratcd AC power goes through the load interface circuit 158 to be combined with the
AC power in the internal AC powerline 159. The high frequency components of the
generated AC power are being filtered by the load interface circuit 158." A solid-state
switch 160 controlled by the MFA microcontfoller 162 is used to isolate the internal AC
powerline 159 from the external AC powerline 172 when solar power is not being
generated. This way, consumption of AC power from the power grid by the solar power
unit will be minimized during the non-generation time. A line sensing circuit 164
connected to the AC powerline 159 is used to detect the phase énd zero-crossing point of
the incoming AC power from the power grid. The phase and zero-crossing point signals
are sent to the MFA microcontroller 162 for AC power synchronization to assure that the
power inverter provides high quality synchronized power to the grid. A powerline

communications Modemn 168, which is isolated by an interface circuit 166, is used to

establish a 2-way digital signal cormmunication between the MFA microcontroller 162 and ,

the outside world through the AC powerline. This way, no extra digital signal lines are
needed since the digital signals aré embedded inside the AC power signal. The external AC
powerline 172 is tapped by a power supply 170 to supply DC power to the electronic
components of the power inverter.

The MFA microcontroller 162 is used to perform a number of tasks including (i)
monitoring the DC boost voltage, (ii) controlling the DC-DC boost converter, (iii)
performing maximum power point tracking (MPPT), (iv) performing DC-AC inversion

and AC power synchronization, (v) monitoring AC current and voltage for generated

power amount and status, (vi) performing powerline communications, (vii) performing’

logic controls such as AC powerline switching and isolation.
Figure 9 is a block diagram illustrating a smart dual-input power inverter that

inverts the DC power from two DC sources to single-phase AC power. The smart dual-
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input power inverter 180 compi‘ises 2 DC-DC boost converters 183, 184, a DC power
combiner 185, a DC-AC inverter 186, a !oad interface circuit 188, a solid-state switch
circuit 190, an MFA microcontroller 192, a line sensing circuit 194, an interface circuit for
powerline communications 196, a powerline communications Modem 198, and a DC
power supply 200. The power from DC sources 181, 182 is delivered to the
corresponding.DC-DC boost converters 183, 184, respectively. The DC power is then
combined in the DC power combiner 185. The total combined DC power is inverted to
AC power with voltage larger than 240VAC by the DC-AC inverter 186. The generated
AC power gées through the load interface circuit 188 to be combined with the AC power
in the internal AC powerline 189. A solid-state switch 190 controlled by the MFA
microcontroller 192 is used to isolate the internal AC powerline 189 from the external AC
powerline 202 when solar power is not being generated. A line sensing circuit 194
connected to the AC powerline 189 is used to detect the phase and zero-crossing point of
the incoming AC power from the power grid. The phase and zero-crossing point signals
are sent to the MFA microcontroller 192 for AC power synchronization to assure that the
power inverter provides high quality synchronized power to the grid. A powerline
communications Modem 198, which is isolated by an interface circuit 196, is used to
establish a 2-way digital signal communication between the MFA microcontroller 192 and
the outside world through the AC powerline. The external AC powerline 202 is tapped by
a power supply 200 to supply DC power to the electronic components of the power
_inverter. The MFA microcontroller 192 is used to perform a number of tasks including (i)
monitoring the DC boost voltage from each DC-DC boost converter, (ii) controlling the
DC-DC boost converters, (iii) performing maximum power point tracking (MPPT) for
each DC source, (iv) performing DC-AC inversion and AC power synchronization, (v)
monitoring AC current and voltage for generated power amount and status, (vi)
performing powerline 'communications, (vii) performing logic controls such as AC
powerline switching and isolation. ‘

Figure 10 is a block diagram illustrating a smart multi-input power inverter that
invertsA the DC power from multiple DC sources to single-phase AC power. The smart

multi-input power inverter 206 comprises m DC-DC boost converters 212, 213,..., 214, a

10
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DC power combiner 215, a DC-AC inverter 216, a load interface circuit 218, a solid-state -

switch circuit 220, an MFA microcontroller 222, a line sensing circuit 224, an interface
circuit for powerline communications 226, a powerline communications Modem 228, and

a DC power supply 230. The power from DC sources 208, 209,..., 210 is delivered to the

corresponding DC-DC boost converters 212, 213,..., 214, respectively. The DC power is

then combined in the DC power combiner 215. The total combined DC power is inverted
to AC power with voltage larger than' 240VAC by the DC-AC inverter 216. The
generated AC power goes through the load interface circuit 218 to be combined with the
AC power in the internal AC powerline 219. A solid-state switch 220 controlled by the
MFA microcontroller 222 is used to isolate the internal AC powerline 219 from the

external AC powerline 232 when solar power is not being generated. A line sensing circuit

224 connected to the AC powerline 219 is used to detect the phase and zero-crossing

point of the incoming AC power from the power grid. The phase and zero-crossing point
signals are sent to the MFA microcontroller 222 for AC poWer synchronization to assure
that the power inverter provides high quality synchronized power to the grid. A powerline
communications Modem 228, which is isolated by an interface circuit 226, is used to
establish a 2-way digital signal communication between the MFA microcontroller 222 and
the outside world through the AC powerline. The external AC.'powerlinc 232 is tapped by
a power supply 230 to supply DC power to the electronic components of the power
inverter. The MFA microcontroller 222 is used to perform a number of tasks including (i)
monitoring the DC boost voltage from each DC-DC boost converter, (i) controlling the
DC-DC boost converters, (iii) performing maximum power point tracking (MPPT) for
cach DC source, (iv) performing DC-AC inversion and AC powér synchronization, (v)
monitoring AC current and voltage for generated power amount and status, (vi)
performing powerline communications, (vii) perf'or;ming logic controls such as AC
powerline switching and isolation. '

Figure 11 is a block diagram illustrating a smart single-input three-phase power
inverter that inverts the DC power from one DC source to three-phase AC power. The
smart three-phase single-input power inverter 236 comprises a DC-DC boost converter

242, a DC-AC inverter 246, a load interface circuit 248, a solid-state switch circuit 250,

11
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an MFA microcontroller 252, a line sensing circuit 254, an interface circuit for powerline
communications 256, a powerline communications Modem 258, and a DC power supply
260. The power from the DC source 238 is delivered to the DC-DC boost converter 242
and its yolfagc is increased to a certain value. The DC power is then inverted to three-
phase AC power with voltage larger than 208VAC by the DC-AC inverter 246. The
generated AC power goes through the load interface circuit 248 to be combined with the
AC power in the internal three-phase AC powerline 249. A solid-state switch 250
controlled by the MFA microcontroller 252 is used to isolate the internal three-phase AC
powerling 249 from external three-phase AC powerline 262 when solar power is not being
generated. A line sensing circuit 254 connected to the AC powerline 249 is used to detect
the phase and zero-crossing point of the incoming three-phase AC power from the power
grid. The phase and zero-crossing point signals are sent to the MFA microcontroller 252
for AC power synchronization to assure that the power inverter provides high quality
synchronized three-phase AC power to the grid. A powerline communications Modem
258, which is isolated by anv interface circuit 256, is used to establish a 2-way digital signal
communication between the MFA microcontroller 252 and the outside world through the
AC powerline. The external three-phase AC powerline 262 is tapped by a power supply
260 to supply DC power to the electronic components of the power inverter. The MFA
microcontroller 252 is used to perform a number of tasks including (i) monitoring the DC
boost voltage from the DC-DC boost converter, (i) controlling the DC-DC boost

converter, (iii) performing maximum power point tracking (MPPT) for the DC source, (iv)

performing DC-AC inversion and three-phase AC power synchronization, (v) monitoring *

the three-phase current and voltage for generated power amount and status, (vi}

performing powerline communications, (vii) performing logic controls such as three-phase
AC powerline switching and isolation.

Figure 12 is a block diagram illustrating a smart multi-input three-phase power
inverter that inverts the DC power from multiple DC sources to three-phase AC power.
The smart multi-input three-phase power inverter 266 comprises m DC-DC boost
converters 272, 273,..., 274, a DC power combiner 275, a DC-AC inverter 276, a load

interface circuit 278, a solid-state switch circuit 280, an MFA microcontroller 282, a line
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sensing circuit 284, an interface circuit for powerline communications 286, a powerline
communications Modem 288, and a DC power supply 290. The power from DC sources
268, 269,..., 270 is delivered to the correspondiﬁg DC-DC boost converters 272, 273,...,
274, respectively. The DC power is then combined in the DC power combiner 275. The
total combined DC power is inverted to three-phase AAC power with voltage larger than
208VAC by the DC-AC inverter 276. The generated AC power goes through the load
interface circuit 278 to be combined with the AC power in the internal three-phase AC
powerline 279. A solid-state switch 280 controlled by the MFA microcontroller 282 is
used to isolate the internal three-phase AC powerline 279 from the external three-phase
AC powerline 292 when solar power is not being generated. A line sensing circuit 284
connected to the AC powerline 279 is used to detect the phase and zero-crossing point of
the incoming three-phase AC power from thle ;Sower grid. The phase and zero-crossing
point signals are sent to the MFA microcontroller 282 for AC power synchronization to
assure that the power inverter provides high quality synchronized power to the grid. A
powerline communications Modem 288, which is isolated by an interface circuit 286, is

used to establish a 2-way digital signal communication between the MFA microcontroller

282 and the outside world through the AC powerline. The external three-phase AC

powerline 292 is tapped by a power supply 290 to supply DC‘pOWCl' to the electronic
components of the power inverter. The MFA microcontroller 282 is used to perform a

number of tasks including (i) monitoring the DC boost voltage from each DC-DC boost

converter, (ii) controlling the DC-DC boost converters, (iii) performing maximum power

point tracking (MPPT) for each DC source, (iv) performing DC-AC inversion and three-
phase AC power synchronization, (v) monitoring the three-phase current and voltage for
generated power amount and status, (vi) performing powerline communications, (vii)
performing logic controls such as three-phase AC powerline switching and isolation.

~ The DC-DC boost converters that can be used in this embodiment are any of a
number of well known converters described in the “Power Electronics Handbook” edited
by Muhammad H. Rashid, published by Academic Press iq 2007, including Buck
Converter, Boost Converter, Buck-Boost Con_vertcr, Super-Lift Luo Converter, and

Cascade Boost Converter. The DC-AC inverters that can be used in this embodiment are
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any of a number of well known DC-AC inverters described in the same book including
Half-Bridge Inverter, Full-Bridge Inverter, Bipolar PWM Inverter, Unipolar PWM
Inverter, and Sinusoidal PWM Inverter. The DC combiners used in this embodiment can
be designed with a circuit that allow the output from all DC-DC boost converters to
connect in parallel so that all DC currents will be added together. The Powerline Modem
that can be used in this embodiment can be any of a number of commercially available
integrated circuits capable of providing 2-way digital communications through a
powerline. Other modules discussed in this embodiment including load interface, solid
state switch, line sensing circuit, powerline interface circuit, and DC power supply can be
implemented using one or more known combinations of conventional electronic
components such as resisters, capacitors, inductors, solid-state switches, transformers,
diodes, transistors, operational amplifiers, and ceramic filters, etc.

Figufc 13 is a block diagram illustrating a smart power inversion and optimization
system, where one smarf single-input power inverter, one smart dual-input power inverter,
and a number of multi-input power inverters in a mixed variety daisy chain to generate
single-phase AC power. The system comprises a smart single-input power inverter 300, a
smart dual-input power inverter 302, and n-2 smart multi-input power inverters 304. The
single-input power inverter 300 inverts DC from one DC source 330 to AC power; the
dual-input power inverter 302 inverts DC from two DC sources 332 and 334 to AC
power; and the multi-input power inverter 304 inverts DC from multiple DC sources 336,
338, and 340 to AC power. The single-input power inverter 300 connects to DC source
330 through its DC power port 318, DC source’s DC connector 342, and a DC cable 348.
The dual-input power inverter 302 connects to DC sources 332 and 334 through its DC
power ports 320 and 322, DC sources’ DC connectors 344, and DC cables 350 and 352,

respectively. The multi—input power inverter 304 connects to DC sources 336, 338, and

340 through its DC power ports 324, 326, and 328, DC sources’ DC connector 346, and -

DC cables 354, 356, and 358, respectively.
The smart single-input power inverter comprises an AC input port 314 and an AC
output port 316; the smart dual-input power inverter comprises an AC input port 310 and

an AC output port 312; and the smart multi-input power inverter comprises an AC input
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port 306 and an AC output port 308. Without losing generality, within the system, there
could be a number of smart power inverters having a mixed variety of inputs. All the smart
and scalable power ipvcrters daisy chain, where the first power inverter’'s AC input port
306 is left open, and the last power inverter’s AC output port 316 is connected to a power
service panel 366 via the single-phase AC powerline 364. The AC power generated by the
system is supplied to the power grid 368.

Figure 14 is a block diagram illustrating a smart power inversion and optimization
system where one smart dual-input power inverter, one smart triple-input power inverter,
and a number of smart multi-input power inverters in a mixed variety daisy chain to

generate three-phase AC power. The system comprises a smart dual-input power inverter

370, a smart triple-input power inverter 372, and n-2 smart multi-input power inverters.

374. The dual-input power inverter 370 inverts DC from two DC sources 376 to AC
power; the triple-input power inverter 372 inverts DC from three DC sources 378 to AC
power; and the multi-input power inverter 374 inverts DC from multiple DC sources 380
to AC power. Without losing generality, within the system, there could be a number of

smart power inverters having a mixed variety of inputs. All the smart and scalable power

inverters daisy chain, where the first power inverter’s AC input port is left open, and the -

last power inverter’s AC output port is connected to a power service panel 386 via the
three-phase AC powerline 384. The AC power generated by the system is supplied to the
power grid 388.

Figure 15 is a flow chart describing the main software program running in the
MFA microcontroller. At Block 390, initialization is taking place in the microcontroller
device level, peripheral level, system level, and for the interrupt service routine and analog
and digital control routines. More specifically, initialization will include but is not limited
to setting up registers, I/Os, and timers and enabling interrupts for the interrupt service
routine. At the end, it will set Task=1.

In the main program, therc are two major tasks. Task 1 is related to the control
and management of the smart and scalable power inverter. Task 2 is related to the

communications of the power inverter to the outside world through the powerline
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Modem. After initialization, the main program enters the méin loop entry point 392 and
then'goes to Block 394. .

At Block 394, the program checks to see if Task 1 is scheduled to run. If the
answer is Yes, the program will execute the functions in Block 396 to (i) turn on/off the
power generation circuit based on the DC power source input and conditions of the power
inverter and AC powerline, (ii) calculate power statistics such as the amount of power
generated during a certain period of time, and (iii) perform system diagnosis. Then, it sets
Task=2 and returns to Block 392, which is the entry of the main loop. When the program
continues, it will go through Block 394, and reach Block 398. At Block 398, the program
checks to see if Task 2 is scheduled to run. If the answer is Yes, the program will execute
the functions in Block 400 to (i) set the unit address for the power ir'wertér, and (i)
respond to queries from data gathering or acquisition devices to report the power
statistics. Then, it sets Task=1 and returns to Block 392. The main program funs
continuously based on a preset loop rate to execute the scheduled tasks. At any time an
interrupt is triggered, the microcontroller immediately processes the pending interrupt

service routine.

Figure 16 is a flow chart describing the key components, functions, and steps in

the interrupt service routine embedded in the MFA microcontroller. Block 402 is the entry
of the interrupt service routine (ISR). An interrupt service routine is a software routine
that the microcontroller invokes in response to an interrupt. All the time-critical functions
the microcontrollér needs to execute are put insidé the ISR to assure these functions are
executed in real time. At block 404, the TSR saves the current context of the main
program. At Block 406, the ISR reads‘analog and digital inputs including but not limited
to the voltage and current signalé from the DC source, DC-DC boosi éonvertcr, DC-AC
inversion circuit, and phase and zero-crossing point of the AC Powerline. At Block 408,
the ISR runs the MFA Optimizer to perform Maximum Power Point Tracking (MPPT) for
each DC power source. At Block 410, the ISR performs DC-AC inversion and AC
synchronization functions. At Block 412, the PWM control signals are sent out through
the digital output ports to the corresponding DC-DC boost converter(s) and DC-AC

inverter. At Block 414, the ISR restores the saved context of the main program so that the
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execution of the main program can be resumed. After the ISR exits, the main program
continues from the pdint where it was branched out to execute the interrupt service
routine.

The systems described in all the figures of this patent, especially in Fig 1, 2, 13 and
14, demonstrate the essence of the scalability of this inventioﬁ. One can build a small-scale
or a very large-scale PV solar power system with various numbers and sizes of the smart
and scalable power inverters of this invention. Regardless of the number and types of DC
sources that each power inverter can handle, the smart power inverters in the same family
can daisy chain producing a total AC power that is the summation of the AC power
. supplied by each smart power inverter. This “anything goes™ design significantly improves
the scalability, flexibility, user-friendliness, and return-on-investment (ROI) of renewable
energy power generation systems.including photovoltaic solar power systems. In addition,
an existing system can be easily expanded by installing more solar modules and smart
power inverters. This makes the solar power systems attractive to both homeowners and
businesses where only limited budgets are available and continued investments can be
made to expand the system over time. The disclosed invention could have strategic

importance to the renewable energy industry and society.
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Claims

1. A system for providing AC power to a power grid from a plurality of individual DC
power sources each having a DC power output port, comprising:

é) a plurality of power inverters, each of said power inverters having one DC
power input port, an AC power input port, and an AC power output port, said DC power
input port having one DC power source connected thereto;

b) said AC power output port of each inverter being conriected in a daisy chain to
the AC power input port of the next inverter, except for the AC power input port of the
first inverter being left open, and the AC power output port of the last inverter being
connected to a power service panel of the power grid; |

¢) each of said power inverters including:

i) a DC-DC boost converter connected to said DC power source and
arranged to convert the power source voltage to a highe.r DC voltage suitable for
inversion; '

i) a DC-AC inverter connected to said DC-DC boost converter and
arranged to invert the DC power to AC poWer with voltage higher than the incoming AC
power voltage; ‘

it} an internal AC powerline that combines the generated AC power with
the external AC power from the power grid;

iv) a load interface circuit connected to said DC-AC inverter and to said
internal AC powerline, said load interface circuit being arranged to filter high-frequency
components out of the said DC?AC inverter’s AC output;

v) an MFA microgontro]ler connected to said DC-DC boost converter,
DC-AC inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-IDC boost converter, perform maximum power point
tracking (MPPT), perform DC-AC inversion and AC power synchronization, monitor AC
current and voltage for generated power amount and status, perforrﬁ powerline
communications, and perform logic controls such as AC powerline switching and

isolation;
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vi) a powerline modem connected to said microcontroller and said internal
AC powerline through an interface circuitry for transmitting and receiving performance

data between said microcontroller and said power grid;

vii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid; and A

viii) a solid state switch connected to said internal AC powerline and
external AC powerline, and arranged to disconnect said internal AC powerline from the

AC grid during the non-generation time.

2. The system of Claim 1, in which the output of each of said power inverters is single-

phase AC.-

3. The system of Claim 1, in which the output of each of said power inverters is three- -

phase AC.

4. The system of Claim 1, in which said MFA microcontroller includes Model-Free
Adaptive (MFA) controllers which control the DC-DC boost converter, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

5. A system for providing AC power to a power grid from a plurality of individual DC
powet sources each having a DC power output port, comprising:

a) a plurality of power inverters, each of said power inverters having two DC
power input ports, an AC power input port, and an AC powér output port, each of said
DC power input ports having one DC power source connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain to
the AC power input port of the next inverter, except for the AC power input port of the
first inverter being left open, and the AC power output port of the last inverter being

connected to a power service panel of the power grid;
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¢) each of said power inverters including:

i) a pair of DC-DC boost converters, one connected to each of said DC
power sources, respectively, and arranged to convert the power source voltage to a higher
DC voltage suitable for inversion;

ii) a DC power combiner connected to said DC-DC boost converters for
combining the DC output from both DC-DC boost converters and allowing said DC-DC
boost converters to connect in parallel so that all DC currehts are added together;

iii) a DC-AC inverter connected to said DC power combiner and arranged
to invert the DC power to AC power with voltage higher than the incoming AC power
voltage; .

iv) an internal AC powerline that combines the generated AC power with
the external AC power from the power grid;

v) a load interface circuit connected to said DC-AC inverter and to said

internal AC powerline, said Joad interface circuit being arranged to filter high-frequency.

components out of the said DC-AC inverter’s AC output;

vi) an MFA microcontroller connected to said DC-DC boost converters,
DC-AC inverter, and load interface circuit, said microcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power point
tracking (MPPT), perform DC-AC inversion and AC power synchronization, monitor AC
current and voltage for generated power amount and status, perform powerline
communications, and perform logic controls such as AC powerline switching and
isolation;

vii) a powerline modem connected to said microcontroller and said internal
AC powerline through an interface circuitry for transmitting and receiving performance
data between said microcontroller and said power grid;

viii) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power

from the power grid; and
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ix) a solid state switch connected to said internal AC powerline and
external AC powerline, and arranged to disconnect said internal AC powerline from the

AC grid during the non-generation time.

6. The system of Claim 5, in which the output of each of said power inverters is single-

phase AC.

7. The system of Claim 5, in which the output of each of said power inverters is three-

phase AC.

8. The system of Claim 5, in which said MFA microcontroller includes Model-Free
Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

9. A system for providing AC power to a power grid from a plurality of individual DC

power sources each having a DC power output port, comprising:

‘a) a plurality of power inverters, each of said power inverters having m DC power

input ports, where m is an integer greater than or equal to one, an AC power input port,
and an AC power output port, each of said DC power iriput ports hai/ing one DC power
source connected thereto; ' '

b) said AC power output port of each inverter being connected in a daisy chain to

the AC power input port of the next inverter, except for the AC power input port of the

first inverter being left open, and the AC power output port of the last inverter being
connected to a power service panel of the power grid;
¢) each of said power inverters including:
i) m number of DC-DC boost converters, one connected to each of said
DC power sources, respectively, and arranged to convert the power source voltage to a

higher DC voltage suitable for inversion;
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ity a DC power combiner connected to said m number of DC-DC boost
converters for combining the DC output from all DC-DC boost converters and allowing
said DC-DC boost converters to connect in parallel so that all DC currents are added
together; ‘ ’

iii) a DC-AC inverter connected to said DC power combiner and arranged
to invert the DC power to AC power with voltage higher than the incoming AC power

voltage;

iv) an internal AC powerline that combines the generated AC power with

the external AC power from the power grid;

v) a load interface circuit connected to said DC-AC inverter and to said
internal AC powerline, said load interface circuit being arranged to filter high-frequency
components out of the said DC-AC inverter’s AC output;

\}i) an MFA microcontroller connected to said DC-DC boost converters,
DC-AC inverter, and load interface circuit, said micrbcontroller arranged to monitor the
DC boost voltage, control the DC-DC boost converter, perform maximum power point
tracking (MPPT), perform DC-AC inversion and AC power synchronization, monitor AC
current and voltage for generated power amount and status, perform powerline
communications, and perform logic controls such as AC powerline switching and
isolation;

vii) a powerline modem connected to said microcontroller and said internal
AC powerline through an interface circuitry for transmitting and receiving performance

data between said microcontroller and said power grid;

viii) a line sensing circuit connected to said internal AC powerline and said

microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid; and

ix) a solid state switch connected to said internal AC powerline and
external AC powerline, and arrangcd to disconnect said internal AC powerline from the

AC grid during the non-generation time.
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10. The system of Claim 9, in which the output of each of said power inverters is single-

phase AC.

11, The system of Claim 9, in which the output of each of said power inverters is threc-

phase AC.

12. The system of Claim 9, in which said MFA microcontroller includes Model-Free
Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

13. A DC- to-AC power inverter, comprising:

a) one DC power input port having one DC power source connected thereto;

b) one AC power output port arranged to supply AC power to the AC power grid;

c) a'DC-DC boost converter connected to said DC power source and arranged to
convert the power source voltage to a higher DC voltage suitable for inversion;

d) a DC-AC inverter connected to said DC-DC boost converter and arranged to
invert the DC power to AC power with voltage higher than the incoming AC power
voltage; ' !

e) an internal AC powerline that combines the generated AC power with the

external AC power from the AC power grid;

f) a load interface circuit connected to said DC-AC inverter and to said internal A.

AC powerline, said load interface circuit being arranged to filter high-frequency
components out of the said DC-AC inverter’s AC .output;

g) an MFA microcontroller connected to said DC-DC boost converter, DC-AC
inverter, and load interface circuit, said microcontroller arranged to monitor the DC boost
voltage, control the DC-DC boost converter, perform maximum power point tracking
(MPPT), perform DC-AC inversion and AC power synchronization, monitor AC current
and voltage for generated power amount and status, perform powerline communications,

and perform logic controls such as AC powerline switching and isolation;
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h)-a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving performance daFa
between said microcontroller and said power grid; .

i) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid; and

] a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during

the non-generation time.
14. The inverter of Claim 13, in which the output of said inverter is single-phase AC.
15. The inverter of Claim 13, in which the output of said inverter is three-phase AC.

16. The inverter of Claim 13, in which said MFA microcontroller includes Model-Free
Adaptive (MFA) controllers which control the DC-DC boost converter, and MFA
optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

17. A DC- to-AC power inverter, comprising:

a) at least two DC power input ports, each of said DC power input ports having
one DC power source connected thereto; »

b) one AC power output port arranged to supply AC power to the AC power grid;

c) for each DC power source, a DC-DC boost converter connected to said DC
power sources and arranged to convert the power source voltage to a higher DC voltage
suitable for inversion; _

d) a DC power combiner connected to said DC-DC boost converters for
combining the DC output from all DC-DC boost converters and allowing the said DC-DC

boost converters to connect in parallel so that all DC currents are added together;
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e) 2 DC-AC inverter connected to said DC power combiner and arranged to invert
the DC power to AC power with voltage higher than the incoming AC power voltage;

f) an internal AC powerline that combines the generated AC power with the
external AC power from the power grid;

g) a load interface circuit connected to said DC-AC inverter and to said internal
AC powerline, said load interface circuit being arranged to filter high-frequency
‘components out of the said DC-AC inverter’s AC output;

h) an MFA microcontroller connected to said DC-DC boost converters, DC-AC
inverter, and load interface cir;;uit, said microcontroller arranged to monitor the DC boost
voltage, contro] the DC-DC boost converter, perform maximum power point tracking
(MPPT), perform DC-AC inversion and AC power synchronization, monitor AC current
and voltage for generated power amount and status, perform powerline cdmmunications,
and perform logic controls such as AC powerline switc‘hing and isolation;

i) a powerline modem connected to said microcontroller and said internal AC
powerline through an interface circuitry for transmitting and receiving performance data
between said microcontroller and said power grid;

J) a line sensing circuit connected to said internal AC powerline and said
microcontroller for detecting the phase and zero-crossing point of the incoming AC power
from the power grid; and '

k) a solid state switch connected to said internal AC powerline and external AC
powerline, and arranged to disconnect said internal AC powerline from the AC grid during
the non-generation time.

_18. The inverter of Claim 17, in which the output of said inverter is single-phase AC.
19. The inverter of Claim 17, in which the output of said inverter is three-phase AC.

20. The inverter of Claim 17, in which said MFA microcontroller includes Model-Free

Adaptive (MFA) controllers which control the DC-DC boost converters, and MFA
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optimizers which provide maximum power point tracking (MPPT) to allow the power

inverter to achieve optimal power production.

21. A scalable DC to AC pdwer inversion system for providing AC power to a power
grid from a plurality of individual DC power sources each having a DC power output port,
comprising:

a) a plurality of power inverters, each of said power inverters having at least one
DC power input port, an AC power input port, and an AC power output port, each of said
DC power inpuﬂt ports having one DC power source connected thereto;

b) said AC power output port of each inverter being connected in a daisy chain to

the AC power input port of the next inverter, except for the AC power input port of the

first inverter being left open, and the AC power output port of the last inverter being
connected to a power service panel of the power grid;

c) whereby said system is incrementally scalable by adding or subtracting DC
power sources and dai;y-chainéd inverters; and

d) whereby an optimal amount of AC power is generated and supplied to said

power grid regardless of the performance of any individual power source.

22. The system of Claim 21, in which the output of each of said power inverters is single-

phase AC.

23. ‘The system of Claim 21, in which the output of each of said power inverters is three-

' phase AC.

24. The system of Claim 9 or 17, in which the said MFA microcontroller is programmed
with a main program to iteratively:
a) turn on and off the inverter’s generation circuit based on the DC power source

input and conditions of the inverter and AC powerline,

b) calculate the inverter’s power statistics such as the amount of power generated

during a certain period of time;
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c) perform diagnostics for the inverter’s status and operation;

d) set the inverter’s unit address;

¢) perform powerline communications; and

f) respond to queries from data gathering or acquisition devices to report the

power statistics.

25. The system of Claim 24, in which said MFA microcontroller is further programmed
with an interrupt service routine (ISR) to:

a) respond to an interrupt;

b) save the current context of the main program;

c) read voltage and current signals from the DC source, DC-DC boost converter,
and DC-AC inverter;

d) read phase and zero-crossing point data of the AC powerline;

¢) perform maximum power point tracking (MPPT) for each DC power source
connected to the inverter;

f) perform DC-AC inversion and AC synchronization;

g) send outAPWM control signals through the digital' oufput ports; and

h) restore the saved context of the main program so that the execution of the main

program can be resumed.

26. A method of making a DC to AC power conversion system incrementally scalable,
comprising:

a) providing a plurality of DC power sources and a plurality of DC to AC power
inverters, said inverters each having an AC input port, an AC output port, and at least one
DC input port;

b) connecting at least one of said DC power sources, respectively, to at least one
of said DC input ports;

c) daisy-chaining at least two of said inverters, said AC power output port of each
inverter being connected in a daisy chain to the AC power input port of the next inverter,

except for the AC power input port of the first inverter being left open, and the AC power
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~output port of the last inverter being connected to a power service panel of the power
grid; and
d) producing a total AC power that is the summation of the AC power supplied by

each said inverter.

27. The method of Claim 26, in which the output of each of said power inverters is single-

phase AC.

. 28.. The method of Claim 26, in which the output of each of said power inverters is three-

phase AC.
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Abstract

A method and apparatus is disclosed for intelligently inverting DC power from DC -
sources such as photovoltaic (PV) solar modules (o single-phase or three-phase AC power
to feed the power grid for electricity generation. A number of smart single-input, dual-
input, triple-input, quad-input, and multiple-input power inverters in a mixed variety can
easily connect to single, dual, triple, quad, and multiple DC power sources, invert the DC
power to AC power, and daisy chain together to generate a total power, which is equal to
the. summation of the AC power supplied by each smart and scalable power inverter of this

invention.
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including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten
and Trademark Office, U.S. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS.

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