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.
13/112,532 04/29/2014 8711580 0941/2641PUS1 7692
60601 7590 04/09/2014
Muncy, Geissler, Olds & Lowe, PLLC
4000 Legato Road
Suite 310

FAIRFAX, VA 22033

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 292 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):

Jinfa Zhang, Taoyuan Hsien, TAIWAN;
Lei Cai, Taoyuan Hsien, TAIWAN;
Jiaojun Sun, Taoyuan Hsien, TATWAN;
Guodong Yin, Taoyuan Hsien, TAIWAN;

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.
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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

TNSTRUCTIONS: This form should bo, nsed for transmitting the ISSUE FEE and PUBLICATION FEE (if rcquir‘cd{). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicatcd unless corrected below or directed otherwise in Block 1, by (a) specifying a new corrospondence address; and/or (b) indicating a separatc "FEE ADDRESS" for
maintcnance fee notifications.

Note: A certificate of mailinF can only be used for domestic mailings of the

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

CURRENT CORRESPONDENCE ADDRESS (Note: Usc Block 1 (or any change of addross) apers. Each additional paper, such as an agsignment or formal drawing, must
: Eavc its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

60601 7590 01/31/2014 H : ittal ic bai ; : ;
. I hereby certify that this Fee(s) Transmittal is being deposited with the United
Muncy, Geissler, Olds & Lowe, PLLC States Postal S}::rvicc with su&' icicnt postage for first clgss mail in an cnvelope
4000 L, Road © addressed to the Mail Stop ISSUE FEE addrcss above, or being facsimile
00 Legato Roa transmitted to the USPTO (? 1) 273-2885, on the date indicated below,
Suite 310 -
FAIRFAX, VA 22033 - (Dcepositor's name)
: £
i (Signatusc)
(Datc)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMAT3ION NO.
13/112,532 0s/2012011 : ' Jinfa Zhang ’ 0941/2641PUS1 7692
. TITLE OF INVENTION: RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION PROCESSES
| APPLN, TYPE ENTITY STATUS ] ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE ﬁl
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/30/2014
I EXAMINER | ART UNIT [ cuasssuncLass |
VU, BAO Q 2838 " 363-021020
1. Change of correspondence address or indication of "Fec Address” (37 2, For printing on the patent front page, list .
CFR 1'3%3)' (1) The names of up to 3 registered patent attorncys 1 Muncy, Geissler, Olds &
(] Change of correspondence address (or Change of Correspondence or agents OR, alternatively, Lowe, R.C.
Addross form PTO/SB/122) attached. (2) The name of a single firm (having as a momber a 2 >
) "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorncys or agents. [fnoname is 3
Number is required, listed, no name will be priited.

W

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE I;ATENT (|-)rinl or type)

PLEASE NOTE: Unless an assi%ncc is identificd below, no assiguee data will appear on the patent, If an assignee is identificd below, the document has been fited for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitutc for filing an assignment,

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
DELTA ELECTRONICS, INC. . Taoyuan Hsien, Taiwan
Pleasc check-the appropriate assignee category or categorics (will not be printed on the patent) : () Individual Cotporation 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)
Issuc Fee . [J A check is enclosed. :
(3 publication Fee (No small entity discount permitted) &l Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copics . &) The Dircctor is hercby authorized to charge Ig required fcc%s), any deficicney, or credits any
overpayment, to Deposit Account Number —53 é enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
Q Applicant certifying micro ontity status, Sce 37 CFR 1,29 NOTE: Absent a valid certification of Micro Entity Status (scc forms PTO/SB/15A and 15B), issuc
) cc payment in the micro entity amount will not be accepted at the risk of application abandonment.
(] Applicant asserting small entity status. See 37 CFR 1,27 NOTE; If the application was previously under micro entity status, checking this box will be takon
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

. . enlity status, as applicable.
NOTE: This form must be signed in accordancg with 37 CFR 1.31 and 1.33. Sec 37 CFR 1.4 for signature requircments and certifications.

Authorized Signalu/l:e/’%’/ yw——\ ROBERT F. GNUSE DateMarch 11,2014
Typed or printed name _JO€ Mc/Kinnev Muncy Registration #27295 chis’lraﬁun No. 32,334
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Electronic Patent Application Fee Transmittal

Application Number:

13112532

Filing Date:

20-May-2011

Title of Invention:

RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION

PROCESSES

First Named Inventor/Applicant Name:

Jinfa Zhang

Filer:

Joe McKinney Muncy/lisa taylor

Attorney Docket Number:

0941/2641PUS1

Filed as Large 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 1501 1 960 960

Extension-of-Time:




Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

960




Electronic Acknowledgement Receipt

EFS ID: 18438532
Application Number: 13112532
International Application Number:
Confirmation Number: 7692

Title of Invention:

RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION
PROCESSES

First Named Inventor/Applicant Name:

Jinfa Zhang

Customer Number:

60601

Filer:

Joe McKinney Muncy/lisa taylor

Filer Authorized By: Joe McKinney Muncy
Attorney Docket Number: 0941/2641PUS1
Receipt Date: 11-MAR-2014
Filing Date: 20-MAY-2011
Time Stamp: 18:28:46

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$960

RAM confirmation Number

5549

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (ifappl.)




2014-03-11-I Fee-AsPaid 100408
1 Issue Fee Payment (PTO-85B) ssdufe ee-Asraid. no 1
p 66b59%ed25454e5984b232b873e27aa7feeal
46e89
Warnings:
Information:
30255
2 Fee Worksheet (SB06) fee-info.pdf no 2
01ac0d7a6705f325b825a44b38b%e 52436
925f1
Warnings:
Information:
Total Files Size (in bytes):i 130663

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.




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 |
60601 7590 01/31/2014
Muncy, Geissler, Olds & Lowe, PLLC VU, BAO Q
4000 Legato Road
Suite 310 I ART UNIT PAPERNUMBER |
FAIRFAX, VA 22033 2838
DATE MAILED: 01/31/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
13/112,532 05/20/2011 Jinfa Zhang 0941/2641PUS1 7692

TITLE OF INVENTION: RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION PROCESSES

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/30/2014

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:

L. 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)



PART B - FEE(S) TRANSMITTAL

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

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

Note: A certificate of mailing can only be used for domestic mailings of the

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

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

Certificate of Mailing or Transmission

60601 R 7590 0173172014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Muncy, Gelssler, Olds & Lowe, PLLC States Postal Service with sufficient postage for first class mail in an envelope
4000 1eeato Road addressed to the Mail Stop ISSUE FEE address above, or being facsimile
S 3 %3 O Roa transmitted to the USPTO (571) 273-2885, on the date indicated below.

uite 31

(Depositor's name)

FAIRFAX, VA 22033

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/112,532 05/20/2011 Jinfa Zhang 0941/2641PUS1 7692
TITLE OF INVENTION: RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION PROCESSES
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/30/2014
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
VU, BAOQ 2838 363-021020
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). . 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

8



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. |
13/112,532 05/20/2011 Jinfa Zhang 0941/2641PUS1 7692
I EXAMINER |
60601 7590 01/31/2014
Muncy, Geissler, Olds & Lowe, PLLC VU, BAO Q
4000 Legato Road
Suite 310 I ART UNIT PAPERNUMBER |
FAIRFAX, VA 22033 o,

DATE MAILED: 01/31/2014

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 292 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 292 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 3of 3
PTOL-85 (Rev. 02/11)



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)
13/112,532 ZHANG ET AL.
. . f i AlA (First Inventor to
Notice of Allowability E;(zn(;l_n\% Qgggmt 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 RCE of 12-2-2013.
[] 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 1.2,5-11,13-19.21 and 23. 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 htig://www.uspto.gov/patents/init_events/pph/indexjsg or send an inquiry to PRHisedback@usplo.goy .

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

a)X] Al b)y[JSome *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ 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.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): ZHANG, Jinfa Examiner: Bao Vu
Application No.: 13/112,532 Art Unit: 2838
Filed: 20 May 2011 Confirmation Number: 7692

Title: RESONANT CONVERSION SYSTEM WITH
OVER-CURRENT PROTECTION PROCESSES

Attorney Docket No.: 0941/2641PUS1

MS AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER FINAL UNDER 37 CFR 1.116
Dear Sir: ,

In response to the Final Office Action of 10 Sep 2013, and in view of the Request for
Continued Examination being filed concurrently herewith, the following amendments and
remarks are provided:

Amendments to the Claims; and

Remarks.
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AMENDMENTS TO THE CLAIMS

L. (Currently amended) A resonant conversion system, comprising
a resonant converter, receiving an input voltage to generate an output voltage; and

a buck converter, providing the input voltage and controlling the input voltage for

performing an over-current protection process; and

a first controller, deereasing a duwty evele of a switching device of the buck converler to

decrease the ioput voltage received by the resonant converter, when the resonant converter

generates the over-current,

determines that the resonant converter generates the overscurrent, and vesivicts the output curreni

wl the resonant converter in the first predetermined ¢urrent or 1n a second predetermined clwrent

higher than the first predetermined current.

2. (Currently amended) The resonant conversion system as claimed in claim 1, wherein [[a]] the
duty cycle of the buck converter is increased from a minimum duty cycle when the resonant
conversion system is powered on, such that the input voltage of the resonant converter is

progressively increased for performing the over-current protection process.

3. (Canceled)

4. (Canceled)

5. (Currently amended) The resonant conversion system as claimed in claim [[4]] 1, further
comprising at least one detection device detecting a signal corresponding to [[an]] _the output
current of the resonant converter and outputting a first detection result to the first controller, such

that the first controller, according to the first detection result, determines whether the resonant

converter generates the over-current.
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6. (Original) The resonant conversion system as claimed in claim 5, wherein the signal
corresponding to the output current of the resonant converter comprises one or more of the
output current, a resonant capacitor voltage, a magnetizing inductor current and a resonant

current of the resonant converter.

7. (Original) The resonant conversion system as claimed in claim 6, wherein the first controller
determines that the resonant converter generates the over-current, when the signal corresponding

to the output current of the resonant converter is higher than a reference value.

8. (Original) The resonant conversion system as claimed in claim 5, wherein the at least one
detection device further detects the output voltage of the resonant converter and outputs a second
detection result to the first controller, such that the first controller, according to the first and

second detection resulis, determines whether the resonant converter generates the over-current.

9. (Original) The resonant conversion system as claimed in claim 8, wherein the first controller
determines that the resonant converter generates over-current, when the output voltage is lower
than a first reference value and/or the signal corresponding to the output current of the resonant

converter is higher than a second reference value.

10. (Currently amended) The resonant conversion system as claimed in claim [[4]] 1, wherein,
when the resonant converter generates the over-current, the first controller further increases a
switching frequency of the switching device of the resonant converter for performing the over-

current protection process.
11. (Original)The resonant conversion system as claimed in claim 1, wherein the resonant
converter is a regulated converter, a non-regulated converter or a half-regulated converter, and

the buck converter is a half-regulated converter or a regulated converter.

i2* (Canceled)
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13, (Currently amended) A resonant conversion system, comprising:
a resonant converter;
a buck converter, providing a DC voltage to serve as an input voltage of the resonant
converter such that the resonant converter generates an output voltage; and
a tirst controller, controlling the buck converter to decrease the input voltage received by
the resonant converter for performing an over-current protection process, when determining that
‘thé resonant converter has generated an over-current,

wherein, when an output current sxoveds & fivst predetermived current, the Frst controller

determings that the vesonant converter generates the vver-current, and restriets the output current

of the resonand converter in the first predetermined current of ln.a second predetermined carrent

higher than the first predetermined current.

14. (Original) The resonant conversion system as claimed in claim 13, wherein, when the
resonant converier generates the over-current, the first controller decreases a duty cycle of a
switching device of the buck converter to decrease the input voltage received by the resonant

converter.

15. (Currently amended) The resonant conversion system as claimed in claim 14, further
comprising |

a second cdntroilejr, adjusting a switching frequency of the switching device of the
resonant converter according to the output voltage of the resonant converter;

a first detection device, detecting a signal corresponding to [[a]] the output current of the
resonant converter and outputting a first detection result to the first controller, such that the first
controller, according to the first detection result, determines whether the resonant converter
generates the over-current; and

a second detection device, detecting the output voltage of the resonant converter and
outpuiting a second detection result to the second controller, such that the second controller,
according the second detection result, adjusts the switching frequency of the switching device of

the resonant converter.

16. (Currently amended) An over-current protection method, comprising
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detecting a signal corresponding to an output current of a resonant converter to generate a
first detection result;

determining whether the resonant converter generates an over-current according to the
first detection result; and

controlling a buck converter to decrease an input voltage of the resonant converter for
performing an over-current protection process, when the resonant converter generates the over-
current,

wherein, when the output current of the resonant converter exceeds a first predetermuined

current, it s determined that the resonunt converter generates the_overscurent, and the output

gurrent of the resonant converter is restriefed in the first predetermined current or & second

redetermined current higher than the first predetermined current.

17. (Original) The over-current protection method as claimed in claim 16, wherein, when the
resonant converter generates the over-current, the resonant converter decreases the output
voltage of the resonant converter by decreasing a duty cycle of a switching device of the buck

converter.

18. (Original) The over-current protection method as claimed in claim 17, further comprising
increasing a switching frequency of the switching device of the resonant converter for

performing the over current protection, when the resonant converter generates the over-current.

19. (Original) The over-current protection method as claimed in claim 16, further comprising
detecting an output voltage of the resonant converter to output a second detection result, wherein
whether the resonant converter generates the over-current is determined according to the first and
second detection result, and it is determined that the resonant converter generates the over-
current, when the output \}Oltagc of the resonant converter is lower than a first reference value
and/or the signal corresponding to the output current of the resonant converter is higher than a

second reference value.

20. (Canceled)
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21. (Currently amended) An over-current protection method, comprising

progressively increasing a duty cycle of a buck converter from a minimum duty cycle
when a resonant conversion system is powered on, such that an input voltage of a resonant
converter is progressively ihcreased;

detecting a signal corresponding to an output eurrent of the resonant converter to gengrsie

a first detection result;

determining whether the resonant converter generaies over-current according to the first

detection result: and

controlling the buck converter to decrease the input voltage of the resonant converter for

performing an over-surrent profection process, when the resotiant converier gonoraies the aver-

wherein the over-ciirrent protection process comprises restricting the putput current of the

Tesonaat converier in a first predetermined current or in a second prec mined curvent higher

22. (Canceled)

23. (New) The resonant conversion system as claimed in claim 1, wherein when the resonant
converter generates the over-current, the buck converter further decreases the input voltage received

by the resonant converter for performing the over-current protection process.
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REMARKS
A Request for Continued Examination is concurrently filed herewith.
Claims 1, 2, 5-11, 1-3-19, 21 and 23 are now present in this application.
Claims 1, 2, 5, 10, 13, 15, 16, and 21 have been amended. Claims 4, 12, 20, and 22 have
been cancelled without prejudice or disclaimer.- Claim 23 has been added. Favorable
consideration of the application, as amended, is respectfully requested.

Entrv of Amendments

It is respectfully sﬁbmitted that the foregoing amendments do not contain new matter.
claim 1 as amended includes the limitation recited in the original claims 4 and 12. Claim 13 as
amended includes the limitation recited in the original claim 12. Claim 16 as amended includes
the limitation recited in the original claim 20. Claim 21 as amended includes the limitation
recited in the original claims 12 and 22. Support for the new claim 23 can be found at the
original claim 1. As such, the Examiner is respectfully requested to enter the same.

Rejections under 35 USC 102

Claims 1, 2, 5-11, 13-19 and 21 are rejected under 35 U.S.C. 102(b) as being clearly

anticipated by Joshi (U.S. Patent Application Publication No. 2007/008745). Applicants

respectively traverse this rejection for the reasons as below.

To anticipate a claim, a reference must teach every element of the claim. In this regard,
the Federal Circuit has held:

"A claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described, i_ﬁ a single prior art reference.” Verdegaal Bros. v.
Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987).

“The identical invention must be shown in as complete details as is contained in the
claim.” Richardson v. Suzuki Motor Co., 868 F.2d 1226. 1236, 9 USPQ2d 1913, 1920(Fed. Cir.
1989), |

A proper rejection of a claim under 35 U.S.C. 102 requires that a single prior art
reference disclose each elément of the claim. See, e.g, W.L Gore & Assoc., Inc. v. Garlock,
Inc., 721 F.2d 1540, 220 USPQ 303, 313 (Fed. Cir. 1983).

For anticipation, there must be no difference between the claimed invention and the

reference disclosure, as viewed by a person of ordinary skill in the field of the invention. See,
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e.g., Scripps Clinic & Res. Found. v, Genentech, Inc., 927 F.2d 1565, 18 USPQ 24 1001 (Fed.
Cir. 1991.)

The independent claims 1, 13, 16 and 21 are shgwn as below,

1. (Currently amended) A resonant conversion system, comprising

a resonant canvertef, receiving an input voltage to generate an output voltage; and

a buck converter, providing the input voltage and controlling the input voltage for
performing an over-current protection process;

a first controller, decreasing a duty cycle of a switching device of the buck converter to
decrease the input voltage received by the resonant converter, when the resonant
converter generates the over-current;

wherein, when an ouiput current exceeds a first predetermined current, the first
controller determines that the resonant converter gemerates the over-
current, and restricts the output current of the resonant converter in the
first predetermined current or in a second predetermined current higher
than the first predetermined current.

- 13. A resonant conversion system, comprising

a resonant converter; .

a buck converter, providing a DC voltage to serve as an input voltage of the resonant
converter such that the resonant converter generates an output voltage; and

a first controller, controlling the buck converter to decrease the input voltage received by
the resonant converter for performing an over-current protection process, when
determining that the resonant converter has generated an over-current ;

wherein, when an output current exceeds a first predetermined current, the first
conireller determines that the resonant converter generates the over-
current, and restricts the output current of the resonant converter in the
first predetermined current or in a second predetermined current higher
than the first predetermined current.

16. An over-current protection method, comprising

detecting a signal corresponding to an output current of a resonant converter to generate a
first detection result;

determining whether the resonant converter generates an over-current according to the
first detection result; and

controlling a buck converter to decrease an input voltage of the resonant converter for
performing, an over-current protection process, when the resonant converter
generates the over-current;

wherein, when té:e output current of the resonant comverfer exceeds a first
predetermiﬂed current, if is determimed that the resomamt converter
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generates the over-current, and the ocutput current of the resonant converter
is resiricted in the first predetermined current or a second predetermined
current higher than the first predetermined current,

21. An over—curren‘i protection method, comprising

progressively increasing a duty cycle of a buck converter from a minimum duty cycle
when a resonant conversion system is powered on, such that an input voltage of a
resonant converter is progressively increased,

detecting a signal corresponding to an output current of the resonant converter to generate
a first detection result;

determining whether the resonant converter generates over-current according to the first
detection result; and

controlling the buck converter to decrease the input voltage of the resonant converter for
performing an over-current protection process, when the resonant converter
generates the over-current;

wherein the over-current protection process comprises restricting the output
current of the resonant converter in a first predetermined current or in a
second predetermined current higher than the first predeterminéd current,

{Emphasis added)

Independent claimsi ‘1, 13, 16 and 21 are allowable for at least the reason that Joshi does
not disclose, teach or suggest the features that are highlighted in claim above. More specifically,
Joshi does not teach or suggest, “when an ouiput current exceeds a first predetermined
current, the first controller determines that the resonant converter generates the over-
current, and restricts the output current of the resonant converier in the first
predetermined current or in a second predetermined current higher than the first
predetermined current.” _

As recited on page 3 of the Office Action, the Examiner considers that the third-level
block diagram 900 (as shown in FIG. 9) of Joshi can be regarded as the claimed resonant
conversion system. Howéver, as recited on paragraph [0076] of Joshi, it shows "The PWM
signals for resonant inverter 9185 circuit power MOSFETSs are also generated by the power
supply controlier 936. The inverter circuit current (INV CURRENT F/B 1) and output voltage
feedback (O/P VOLTAGE F/B1) signals are sampled by the power supply controller 930 and the

PWM signals are adjusted continuously as necessary to _ensure siable ouiput voltage. The

inverter overload and protection eirenils 943 can shutdown the PWM siguals in case of a
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fault”. Obviously, Joshi discloses that the power supply controller 930 turns off the PWM
signals of the resonant inverter 915 when an overload is detected. Furthermore, because the
PWM signals are arranged to ensure stable output voltage, when the PWM signals are turned off,
the output voltage of the resonant converter cannot be stable, it will decrease to 0, and the output
current also cannot be stable, it will decrease to 0. (i.e., at the same loading). Namely, when the
overload is detected, the power supply controller 930 turns off the PWM signals of the resonant
inverter 915, such that the output current or the output voltage of the resonant inverter 915
eannot be stable or restricted in a predetermined current.

On the contrary, the claimed invention recites, “when an output current exceeds a first

predetermined current, the first controller determines that the resomant converter

generates the over-current, and

first predetermined corvent or in g second predetermined current higher than the first

predetermined curremt.,” Specifically, the claimed feature is that when the over-current is

detected, the first controller restricts the output current of the resonant converter in a
predetermined current (or a stable current) rather than in an unstable current. Thus, Applicants
respectfully assert that indépendent claim 1 is allowable for at least the reason that Joshi does not
disclose, teach or suggest the limitations features in the independent claim above.

Similarly, the inde;‘;endcnt claims 13, 16 and 21 also recite, “when an output current

exceeds a first predetermined current, the first controller defermines that the resonant

converter generates the Vover~current, and resiricts the output current of the resonant

converter in the first predetermined current or in a second predefermined current higher

than the first predetermiﬁed current”. Thus, the independent claims 13, 16 and 21 should be

allowable,

Because independent claims 1, 13, 16 and 21 are allowable over the prior art of record, its
dependent claims are allowable as a matter of law, for at least the reason that these dependent
claims contain all features/elements/steps of their respective independent claims 1, 13, 16 and 21.
In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

Therefore, the Exj’aminer is respectfully requested to reconsider and withdraw this

rejection,
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Conclusion

Favorable reconsideration and an early Notice of Allowance are earnestly solicited.

Applicants have made a diligent effort to place the claims in condition for allowance.
However, should there remain unresolved issues that require action, it is respectfully requested
that the Examiner telephone Joe McKinney Muncy, Applicants' Attorney, at 703.621.7140 so
that such issues may be resolved as expeditiously as possible.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies,
to charge payment or credit any overpayment to Deposit Account No. 50-3828 for any additional

fees required under 37 CF.R. §§ 1.16 or 1.17; in particular, extension of time fees.

Date: December 2, 2013 : Respectfully submitted,

Muney, Geissler, Olds & Lowe, PLLC

4000 Legato Road, Suite 310 ) f;”{ Lw s
Fairfax, VA 22033 :

Tel. 703.621.7140 Eee Mcixmney \}unu
matlroom@mg-ip.com Attorney/Agent for Applicant(s)

Reg. No. 32334
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Application No. Applicant(s)
13/112,532 ZHANG ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor o File)
Bao Q. Vu 2838 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 3MONTH(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)XI Responsive to communication(s) filed on 8-1-2013.
[ 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)X Claim(s) 1.2 and 4-22is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[] Claim(s) ___is/are allowed.
7K Claim(s) 1-2, 4-22 is/are rejected.
8)[1 Claim(s) ____is/are objected to.
9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XI Al b)[] Some * ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.0 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) |:| Information Disclosure Statement(s) (PTO/SB/08) D 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 20130908
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DETAILED ACTION
Claim Rejections — 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

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

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this country,

more than one year prior to the date of application for patent in the United States.

2, Claims 1-23 are rejected under 35 U.S.C. 102(by as being clearly anticipated by Joshi et al.
(USPAP 2007/0008745). Joshi discloses the claimed invention see figure below. A buck converter

that feed its output to resonant converter with both converters having overcurrent or overload

protectlon‘
nmil;;‘#m' Ew LA ad—— e oUTRIT
Q:}{Q_ Flll:am | I UORVERTH 1 weveriren ©
RECTIER 8 ;
LI} e ’ T hesd
i e
ot i . R | w
il Loy
i o Iftmm' VOATAGE
T B ™
e = ]
CONTROL,
RO o owwor
| s ano |3
MITIT AL
e a5 < | CONTROUER
NP
TREAN
w
VoL TG
2
e [ISCTATED e [t e
. |2conroves| | & L RAE
/ | uEsE WIEHEAE
W 3. 9 AT
G CONTROL BUARD

38



Application/Control Number: 13/112,532 Page 3
Art Unit: 2838

Response to Arguments

3. Applicant's arguments filed 8-1-2013 have been fully considered but they are not

persuasive. The added limitation of canceled claim 3 does not add anything new to the

patentability of the claims, since one of ordinary in the art would know that a buck converter by its

nature decreases/ steps down its output given a known input. The cited prior art clearly discloses

in figure 9 that it uses a buck converter (910y that it’s a resonant circuit (914 figure with overload

protection (943y (which is essentially over-current protection, .

Conclusion

4. THIS ACTION IS MADE FINAL. Applicantis 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 THR EE

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,
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing date
of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Bao Q. Vu whose telephone number is (571)272-2088. The examiner can
normally be reached on Monday-Thursdays, 8:00AM- 6:00PM.

If attempts to reach the examiner by telephone are unsuccesstul, the examiner’s supervisor,
Timothy Dole can be reached on (571y 272-2229. 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-freey. 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.

/Bao Q Vu/

Primary Examiner, Art Unit 2838
September 8, 2013
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): ZHANG, Jinfa Examiner: Baoc Q. Vu
Application No.: 13/112,532 Art Unit: 2838
Filed: 20 May 2011 ' Confirmation Number: 7692

Title: RESONANT CONVERSION SYSTEM WITH -
OVER-CURRENT PROTECTION PROCESSES

Attoraey Docket No.: 0941/2641PUSH

WS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Dear Sir:

In response to the Office Action of 8 May 2013, the following amendments and remarks
are pfovidedt

Amendments to the Claims; and

Remarks.
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AMENDMENTS TO THE CLAIMS

1. (Currently Amended) A resonant conversion system, comprising

a resonant converter, receiving an input voltage to generate an output voltage; and
a buck converter, providing the ioput voltage and controlling the input voltage for
performing an over-current protection process;

wherein, when the resonant converter pengrates an over-current, the buck converter

current protection process.

2. {Original} The resonant conversion system as claimed in claim 1, wherein a daty cycle of the
buck converter is increased from a minimum duty cycle when the resonant conversion system is
powered on, such that the input voltage of the resonant converter is progressively increased for

performing the over-current protection process.
3. (Canceled)

4. (Currently Amended) The resonant conversion system as claimed in claim [[3]]1, further
comprising a first controller decreasing a duty cycle of a switching device of the buck converter
to decrease the input voltage received by the resonant converter, when the resonant converter

generates the over-current.

5. (Original) The resonant conversion system as claimed in claim 4, further comprising at least
one detection device detecting a signal corresponding fo an ouiput current of the resonant
converter and outpuiting a first detection result to the first controller, such that the first
controller, according to the first detection result, determines whether the resonant converter

generaies the over-current.

6. (Original) The resonant couversion system as claimed in claim 5, wherein the signal
corresponding to the output current of the resonant converter cornprises one or more of the
output current, a resonant capacilor voltage, a magnetizing inductor current and a resonant

current of the resonant converter.
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7. (Original) The resonant conversion system as claimed in claim 6, wherein the first controller
determines that the resonant converter generates the over-current, when the signal corresponding

to the output current of the resonant converter is higher than a reference value.

8. (Original) The resonant conversion system as claimed in claim 5, whercin the at least one
detection device further detects the output voltage of the resonant converter and outputs a second
detection result to the first controller, such that the first controller, according to the first and

second detection results, determines whether the resonant converter generates the over-current.

9. {Original) The resonant conversion syster as claimed in claim 8, wherein the first controller
determines that the resonant converter generates over-current, when the output voltage is lower
than a first reference value and/or the signal corresponding to the output current of the resonant

converter is higher than a second reference value.

18, (Original) The resonant conversion system as claimed in claim 4, wherein, when the resonant
converter generates the over-current, the first controller further increases a switching frequency
of the switching device of the resonant converter for performing the over-current protection

Procoss.

11. {Original)The resonant conversion system as claimed in claim 1, wherein the resonant
converter is a regulated converter, a noun-regulated converter or a halferegulated converter, and

the buck converter is a half-regulated converter or a regulated converter.

12. {Original) The resonant conversion system as claimed in claim 4, wherein, when the output
current exceeds a first predetermined current, the first controller determines that the resonant
converter generates the over-current, and restricts the output current of the resonant converter in
the first predetermined current or in a second predetermined cwrrent higher than the first

predetermined current.

13. (Original) A resonant conversion system, comprising
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a resonant converter;

a buck converter, providing a DC voltage to serve as an input voltage of the resonant
converter such that the resonant converter generates an output voltage; and

a first controller, controlling the buck converler to decrease the input voltage received by
the resonant converter for performing an over-current protection process, when determining that

the resonant converter has generated an over-current.

14. (Original) The resonant conversion system as claimed in claim 13, wherein, when the
resonant converter generates the over-current, the first controller decreases a duty cycle of a
swiiching device of the buck converter to decrease the input voltage received by the resonant

converier.

15. {Original) The resonant conversion systern as claimed in claim 14, further comprising

a second controller, adjusting a switching frequency of the switching device of the
resonant converter according to the output voltage of the resonant converter;

a first detection device, detecting a signal corresponding to a output current of the
resonant converter and outputting a first detection result to the first controller, such that the first
controller, according to the first detection result, determines whether the resonant converter
generates the over-current; and

a second detection device, detecting the output voltage of the resonant converter and
outputting a second detection result {o the second controller, such that the second controller,
according the second detection result, adjusts the switching frequency of the switching device of

the resonant converter,

16. (Original) An over-current protection method, comprising

detecting a signal corresponding to an ouiput current of a resonant converter to generate a
first detection result;

determining whether the resonant converter generates an over-current according to the

first detection result; and
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controlling a buck converter to decrease an input voltage of the resonant converter for
performing an over-current protection process, when the resonant converter generates the over-

current,

17. (Original) The over-current protection method as claimed in claim 16, wherein, when the
resonant converter generates the over-current, the resonant converter decreases the output
voltage of the resonant converter by decreasing a duty cycle of a switching device of the buck

converter.

18. (Originaly The over-current protection method as claimed in claim 17, further comprising
increasing a switching frequency of the switching device of the resonant converter for

performing the over current protection, when the resonant converter generates the over-current.

19. (Original) The over-current protection method as claimed in claim 16, further comprising
detecting an output voltage of the resonant converter to output a second detection result, wherein
whether the resonant converter generates the over-current is determined according to the first and
second detection result, and it is determined that the resonant converter generates the over-
current, when the output voltage of the resonant converter is lower than a first reference value
and/or the signal corresponding to the output current of the resonant converter is higher than a

second reference value.

26, (Originaly The over-current protection method as claimed in claim 16, wherein when the
output of the resonant converter exceeds a first predetermined current, it is determined that the
resonant converter generates the over-current, and the output current of the resonant converter is
restricted in the first predetermined current or a second predetermined current higher than the

first predetermined current.

21. (Original) An over-current protection method, comprising
progressively increasing a duty cycle of a buck converter from a minimum duty cycle
when a resonant conversion system is powered on, such that an input voliage of a resonant

converter is progressively increased.
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22. {Original) The over-current protection method as claimed in claim 21, further comprising

detecting a signal cofresponding to an output current of the resonant converter to generate
a first detection result;

determining whether the resonant converter generates over-current according to the first
detection resuli; and

controlling the buck converter to decrease the input voltage of the resonant converter for
performing an over-current protection process, when the resonant converter generates the over-

current,
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REMARKS
Claims 1, 2, and 4-22 are now present in this application.
Claims 1 and 4 have been amended. Claim 3 has been cancelled without prejudice or
disclaimer. Favorable consideration of the application, as amended, is respectfully requested.

Entry of Amendments

It is respectfully submitted that the foregoing amendments do not contain new matter. As

such, the Examiner is respectfully requested to enter the same.

Claims 1-22 stand rejected under 35 USC 102(b) as being anticipated by Joshi, et al.
(U.S. Patent Application Publication No. 2007/0008745; hereinafter “Joshi”). This rejection is
respectfully traversed. (It is noted that the rejection of record refers to claims 1-23. At the time
of the Office Action, only claims 1-22 were pending. Appropriate correction is respectfully
reguested.)

Ag a preliminary matter, Applicants respectfully submit that the rejection of record fails
to satisfy the burden of the Office as set forth in 35 USC 132(a). That is, 35 USC 132{a) sets
forth when a claim, on examination, is rejected, the Director shall notify the applicant of the
rejection “together with such information and references as may be useful in judging the
propriety of continuing the prosecution of his application.” The Federal Circuit has held that
“the statute is violated when the rejection is so uninformative that it prevents the applicant from
recognizing-and seeking to counter-the grounds for the rejection.” (See In re Jung (Fed. Cir.
20113,

The rejection of record violates 35 USC 132(a) as it “so uninformative that it prevents the
applicant from recognizing-and seeking to counter-the grounds for the rejection.” Indeed, the
rejection of record does not address each and every feature of each and every pending claim.
Also, the rejection of record fails to include any page, paragraph, column or line numbers to
support the Examiner’s position with respect to Joshi. The rejection of record merely refers to
Figure 9 of Joshi. However, claims 16-22 are directed to a method, which is clearly not
addressed in the device illustrated in Figure 9. Furthermore, numerous dependent claims reciie

features that cannot possibly be gleaned from Figure 9 alone.
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Therefore, if the Bxaminer wishes to maintain this, or any other rejection, then the
Examiner is respectfully requested to clarify the basis of the rejection and specifically address
each and every clair and each and every feature recited in the claims.

Turning to the merits of the rejection, to anticipate a claim, a reference must teach every
element of the claim. In this regard, the Federal Circuit has held:

“A claim is anticipated only if cach and every element as set forth in the claim is found,
either expressly or inherently described, in a single prior art reference.” Verdegaal Bros. v.
Union Oil Co. of California, 814 F.2d 628, 631, 2 USP(Q2d 1051, 1053 (Fed. Cir. 1987).

“The identical invention must be shown in as complete details as is contained in the
claim.” Richardson v. Suzuki Motor Co., 868 F.2d 1226. 1236, 9 USPQ2d 1913, 1920(Fed. Cir.
1989).

A proper rejection of a claim under 35 U.S.C. 102 requires that a single prior art
reference disclose cach element of the claim. See, eg, W.L. Gore & Assoc., Inc. v. Garlock,
Inc., 721 F.2d 1540, 220 USPQ 303, 313 (Fed. Cir. 1983).

For anticipation, there must be no diffevence between the cluimed invention and the
reference disclosure, as viewed by a person of ovdinary skill in the field of the invention. See,
e.g., Scripps Clinic & Res. Found. v. Genentech, Inc., 927 F.2d 1565, 18 USPQ 24 1061 {Fed,
Civ, 1991,

The independent claims 1, 13 and 16 are shown as below.

1. A resonant conversion system, comprising

a resonant converter, receiving an tnput voltage to generate an output voltage; and

a buck converter, providing the input voltage and controfling the input voltage for

performing an over-current protection process;

wherein, when the resonant converter generates an over-current, the buck converter

further decreases the input veltage received by the resenant converter for

performing the over-current protection process.

13. A resonant conversion system, comprising
a resonant converter;
a buck converter, providing s DC voltage to serve as an input voltage of the resonant

converter such that the resonant converter generates an output voltage; and
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a first controller, controlling the buck converier to decrease the imput veliage
received by the resenamt converter for performing am ever-current
protection process, when determining that the resonant converter has

generated an over-current.

16. An over-current protection method, comprising

detecting a signal corresponding to an output current of a resonant converter to generate a
first detection result;

determining whether the resonant converter generates an over-current according to the
first detection result; and

controlling a buck converter to decrease an input voltage of the resonant converter
for performing anm over-current protection process, when the resonant
converter generates the over-current.

{Emphasis added)

Independent claims 1, 13 and 16 are allowable for at least the reason that Joshi does not
disclose, teach or suggest the features that are highlighted in the claims above. More
specifically, Joshi does not teach or suggest, “when the resonant converter generates an over-
current, the buck converter further decreases the input voltage received by the resonant
converter.” ‘

As recited on page 3 of Office Action, the Examiner considers that the third-level block
diagram 900 (as shown in Figure 9) of Joshi can be regarded as the claimed resonant conversion
system. However, Joshi recites, in paragraph [0076], “The power supply controller (or the DSP)
930 provides the necessary PWM gate drive signals to buck converter 210. The output and input
voltage of the buck converter 910 and the current flowing through the buck converter power
elements are measured using necessary circuits and are sampled by the DSP 930 periodically.
These sampled values are used by the algorithm running on the DSP 930 to adjust the PWM duty
cycle continuously. In case of a fault resulting in excessive voltage at the output of the buck
converter 910 or excessive current through the switching elements in the buck converter

910, the protection inferrupt, a sienal input to the DSP 930, causes the PWM signals to be

turned OFF.” Furthermore, Joshi recites, in paragraph [0076] “The PWM signals for resonant
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inverter 9135 circuit power MOSFETS are also generated by the power supply controller 930. The
inverter circuit current (INV CURRENT F/B 1) and output voltage feedback (O/P VOLTAGE
F/B1) signals are sampled by the power supply controller 930 and the PWM signals are adjusted

continuously as necessary to ensure stable output voltage. The inmverter overload and

profection cireuits 943 can shutdown the PWM sienals o case of a fawlt,” Obviously, Joshi

discloses that when the resonant inverter 915 generates an over-current, the power supply
controller 930 turns off the PWM signals of the buck converter 810 rather than controls the buck
converter to decrease the input voltage received by the resonant converter. In addition, the
power supply controller 930 turns off the PWM signals of the buck converter 910 when an over-
current is generated by the buck converter 910 rather than the resonant inverter 915. Hence, Joshi

does not teach or suggest the claimed features that “when the resenant converter generates an

over-currvent, the buck converter further decreases the input voltage received by the

resenant converter.”  Thus, Applicants respectfully assert that independent claim 1 is
allowable for at least the reason that Joshi does not disclose, teach or suggest the limitations
features in the independent claims above.

Similarly, independent claims 13 and 16 also recite “the buck converter is controlled to
decrease an input voltage of the resonant converter for performing an over-current protection
process, when the resonant converter generates the over-current.” Thus, independent claims 13
and 16 should be allowable.

Because independent claims 1, 13 and 16 are allowable over the prior art of record, its
dependent claims 2, and 4-22 are allowable as a matter of law, for at least the reason that these
dependent claims contain all features/elements/steps of their respective independent claims 1, 13
and 16. (In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).) '

Therefore, the Examiner is respectfully requested to reconsider and withdraw this
rejection.

Lonclusion.

Favorable reconsideration and an early Notice of Allowance arc earnestly solicited.

Because the additional prior art cited by the Examiner has been included merely to show
the state of the prior art and has not been utilized to reject the claims, no further comments

concerning these documents are considered necessary at this time.
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Applicants have made a diligent effort to place the claims in condition for allowance.
However, should there remain unresolved issues that require adverse action, it is respectfully
requested that the Examiner telephone Joe McKinney Muncy, Applicants' Attorney, at
703.621.7140 so that such issues may be resolved as expeditiously as possible.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies,
to charge payment or credit any overpayment to Deposit Account No. 50-3828 for any additional

fees required under 37 C.F.R. §§ 1.16 or 1.17; in particular, extension of time fees.

Date: August 1, 2013 Respectfully submitied,
Muney, Geissler, Olds & Lowe, PLLC N g*ﬁ\%

uncy, Geissler, Olds & Lowe, PLL TR , &
4000 Legato Road, Suite 310 L \if L
Fairfax, VA 22033 Joe MeKinney Mungy
Tel. 703.621.7140 Attornev/Agent for dpplicant(s)
mailroom@mg-ip.com Reg. No. 32334
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Disposition of Claims
5[ Claim(s) 1-22is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-22 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

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

Application Papers
10)[]] The specification is objected to by the Examiner.
11)] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

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

application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)JAIll b)[JSome 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) 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. 03-13) Office Action Summary Part of Paper No./Mail Date 20130506
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DETAILED ACTION

Priority

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119¢ay-(d), which papers

have been placed of record in the file.

Claim Rejections — 35 USC § 102

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

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

A person shall be entitled to a patent unless —

(by the invention was patented or described in a printed publication in this or a foreign country or in public use or

on sale in this country, more than one year prior to the date of application for patent in the United States.

3. Claims 1-23 are rejected under 35 U.S.C. 102¢by as being clearly anticipated by Joshi et al.

(USPAP 2007/0008745y. Joshi discloses the claimed invention see figure below. A buck converter

that feed its output to resonant converter with both converters having overcurrent or overload

protection.
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4. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Bao Q. Vu whose telephone number is (571)272-2088. The examiner can
normally be reached on Monday-Thursdays, 8:00AM- 6:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, ***

can
be reached on ***. 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

59



Application/Control Number: 13/112,532 Page 4
Art Unit: 2838

obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PATR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC)y at 866-217-9197 (toll-freey. 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.

/Bao Q Vu/
Primary Examiner, Art Unit 2838
May 6, 2013
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applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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4000 Legato Road O A R
Suite 310 00000004 7980337

FAIRFAX, VA 22033
Date Mailed: 06/02/2011

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)
Jinfa Zhang, Taoyuan Hsien, TAIWAN;
Lei Cai, Taoyuan Hsien, TAIWAN;
Jiaojun Sun, Taoyuan Hsien, TAIWAN;
Guodong Yin, Taoyuan Hsien, TAIWAN;
Power of Attorney: The patent practitioners associated with Customer Number 60601

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201010187409.0 05/28/2010

If Required, Foreign Filing License Granted: 06/01/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/112,532

Projected Publication Date: 12/01/2011
Non-Publication Request: No

Early Publication Request: No
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Title

RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION PROCESSES
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).
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/112,532
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 330
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 540
EXAMINATION FEE
(37 CFR 1.16(0), (B} ot (@) N/A N/A N/A N/A 220
A IR N ol s [
\(§7DCIEFE’{E§GID(5;VT CLAIMS 4 minus3 < | 1 x 220 220
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1414
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
> 37 CF(:H 16(i)) Minus X OR X
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X OR X
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** =
S| e CF?H.IB(H) g OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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R, RAFWRA SRS 120 HHEALEL I RS, AR TR L AEY
k. |

MRAE 130 #4205 RA 423235 120, A AR — A48 F(RABR) IR
R B 120 948 RWIRNE T, FETMRGLERREEEL4]F 140,
RANBHHRE 120 AL LARERK. ABKAHH), £HB 140
e 55 BR M RS4R3 110 BARIL 6 8 30 R Sk AP & & V2),
RAFIRA BT 120 A EFLE V2)FBIRA], K ERE 8RR
FHfe, AFETHRABREERE 120 EFHMY, BELRE 1104
BB EEPLE V)R FREARE VL, fldod/E V2 FFHALE VL.
AR, BIFHRAEIR T 120 FF RN, BEHFRIFT 1109 LEEFL
E V)R edFis Bededl, @b FREALE VI,

BE— AL T, HRASRE 120 T ARKBREE QRO S, PPAHW
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BARE 120 ik QRS , EIHREE 130 R ERMURMBRL
B 120 Hdrh B, FRAIIRIe s BRI E 568 140, AT RAST,
BRI 120 A UL BRHr AR AE 5 R T b IR & E e R (IR A
AWROLELE). HHEER BRG] a S A AR SR BT
—H X BH ALTFE T oo (AR EF G R INRA 38R 120 EF shHERF(BP
AR AL QRN), BEERE 110 AT XTH SW1 RBELFTFHRE(E
PP—H $il). AmEAST, RAAREEHRE 120 K4 B 0AH, KA
IR 110 69 £ A SWI A 2N, RIBIH B 140 49354, &
KEERRE 110 M E 0E, KF, EXEEEST, BEHAS 110 6
F M SWI FTEZ G A, AL DWRRE, AABHBERRE
110 604tk AR P RARE AT 120 MM IE) AN X 697 KR Aw
X, vATRA| BB LA &, REAS GRS A M. E—RkHP,
M R4 B 110 7 T % F 98 % & ¢ (semi-regulated), & BF 3t % A = %
(close-loop)d= 41, (o RA EWREAHRE 120 FE RN S %, Fsert)
MESR B 110 F e F A M A FBRE, AL ERHGT, BEHRE 110
57T 8 F & ¢ (regulated), & BP &4 = 8 (close-loop)is#]. HISIRA 44k
B 120 EFRMH, BEAHRE 109HEME— SR T (LTHTESLS
EH)RAL, HELINHRA BT 120 47 R, BAESERE 110 MHEATR
RS, HoSh, AR THGIT, HIEARE 120 FTHFAFE,
#EHlFRE, S#He/E VOUT KT —% — A2, #HRE 4R E 120 ¢
WO ASTF—F A2 E. BRLELESZTF—FHS5EM. RALES
AET—FOALERBREAZ T —FEELALEN, 45 140 DL HoF
BRI AR Z G R A R B RER KRR B EZAEALALSS. Bk, 4
3 140 KM EA IR B 110 897 AUt 69 & Tk, iAE R RME 43235 110
iR AR I ECEEPLE V2), desb—k, HRBEIZS 120 AL
FEEPEE V2)FHZPIFRG], MmAD|d B AR, BRI, 41F 140
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FTRBHMREIRE 120 FF A TH O PIAE, RN, URE
2] BT FRIAMR,

B 6 HAXPANRRIR B G S —FaG., BT, HRTIR
%% 100D £ 58 5 ¥ AT 76y iR A 454k £ 4% 100C 484, R £ FETFMalb
PR A 43R 3] 120 A94TE wiAAR A 691E 525, AR RAISEIRE 120 49
#rik e A VOUT, HEARIeL RBAELHIE 140, ARABFRR 4
32 120 A BRN (PR, ARIBHH), £HB 140 HEREHK S
110 BRIt B R R h B /E, A RHRVEHRSE 120 AL ETFR
#, AmEREE AR . ATAGIT, BRTERBZ 120 KT HH

¥ A 8 (regulated). E— LML T, MAKE 130 FTHRBAELT, 554

AR5 PR A $ 4R 35 120 ¢4 th B IRAR L 6915 5 OA BB IR R AR 2 120 ¢4
Hriw/E VOUT. R61me, Sxt8 FRRAHASE 120 s ANES
& F—AH AR/ RMEIRA 4RI 120 6945 & VOUT 1&F % — S, &
H1B 140 B2 FIBT R BRA R A AL A RE ISR BRAHRAKEL
A%, Bb, 413 140 2FEE AR S 110 HF £ Tf6 S5, R
43235 110 698k 2h £ Ml LEBPR/E V2), Jeb—R, WIRASR
F 120 YA BLEFPRE V)RZEIRA], AL OLARY AL, HTH
WA, 5B 3 AR AR E R,

B 7 ARKNORBRRBRAGN S — TP, wEIF, SRR
%% 100E 25 6 F AT 79 iR A 48 A4 100D 4841, L EFAFHHE
140 AR4EFTRALGM R4 R, £ 524 M EH 135 110 5B H£8 5 120
AT ARSI, ASLEHAIT, MAEKE 130 FTHRAALT, 25 AR
A0 5 B IR 44 35 120 494tk b AAR B #9415 SR RGIRIR A SR 3B 120 494
it & & VOUT. £ E 44T, #5IRA 432 38 120 75 7T A A% & 49 (regulated),
FEAEH B 140 FARRBE4E TLHEEHRSE 110, FEREHETEL
BRAERE 120, BHImT, HHRAENEBEE 120 698k © e a1E
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5T — AL AR A R B 120 6#rh & & VOUT 14T % — A48,
FHE 140 NAHE L RRB TR AL AERBERAE R IGHRYHBR AL E
AR, B, 4R 140 2FBEE /AR 110 2T & T, 12
MEHEA3 8 110 4 RSB LEEPE/E V2), AR 0 RE 6k,
BesbZ sk, 3438 140 FTR SRR E 120 F F XA WRRE,
BATRASE, ARAE) BIFHRARKR. HT WA, BB S ~E 648
Bl 83T s R F Rk, |

B 8 AXKAMRKRAMRAGRYF —K#4H]. BT, BEEKRE
110 &3 F £ 04 SW1. —#% D1. &4 L1 545 Cl1, #$FF (44 SWI

5 IR B B 140 Hr B 6 IEHE T S1 ATHR4], MRS LE VI

FARE V2, HAWEEHRE 120 hMABE, BREHRE 120 2
LLC iR B R 8, H@IsF A SW2~SW5. kB A& Lr. 3R 4K Cr.
MAELE Lm. REX T, HrE4X CL. AFERNRALNREHERE 120
B ShVE R (BP KA A R, MESESE 110 - XA SWI RBUA
EARAFFGKRESFEIPEAR—LFE). -

Auidms, FFEAAM SW2 5 AT SW3 MRF R FAEE, Hirask
Lr. ##S% Cr S a % Lm MANHF LB, AFXAM SWL BF XA
# SWS Hymdir b B b, 2 RFRE Fb, XU SW2 5 F kTt SW3
R ARRABIEH) 33 140 AT = A 44541455 S2, AL E V2 #4885 KBk,
A H K B ERAEE R BB (I IHIR LA Lr. LA Cr. #BALm 5
TEE T, kw38 R ARE F A4 SW2 5 XM SW3 BF = A 895 K&
EA7%R, AMERGER O TER T1 44 E kM, RF XM SWL 5
FXAM SWS BT EEE TL 6§ =KM, AURKREIEEEZE TI =K
M4t i% £ 5 3 RD(BFAR4E4 1 & /& VOUT £ fi & RD).

FHE 140 N Is SRR R 110 69T X4 SWI AR INRA 4438 25
120 ¥ 847 LM SW2 5 A X044 SW3., EidrA 44k £ % 100F &3hef,
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AR 140 SR W HES S1, HHEEHBRE 110 6 5 512 & MERH
Mk, 12 ERE 110 KB wE V2(ZIFREA 8 120 KA S
EVRAB X b7 XIB Ak, Eib, TRESHIHIHGLAYH, Hi&

it B ARG . AXETHAGIT, WHRAEE 120 7T AHTALR

B 9 ARLANIBRAIRA G —Kkb). BT, WA 45
%% 100G 25 8 ¥ A F 8k B 44 A% 100F 400, RERAETZOL
THAMEE 130A 5AREE 130B. HAEE 130A AR RR R 444 58
120 #5461 th & /& VOUT, 45 Ao 4s R4BHL 4641 8 140, RARIEE 130B

AR R SR E 120 + il & AR 615 5 (Hle R LR Cr £

OB AR S ESE), HIEER T 6 LRI & RIS
BBR)F G—HHF A, FHLMRL RV ELH B 140, 22418 140 1)

AREMRIEE 130A H5MRIKE 130B AFRA MBI R, LA EHRE 110

&I K TTAF SW1 vA B 3SR A #445 23 120 F 649 £ T SW2 5 F X F SW3.

FRFEHRSIT, L SR VOUT & TF — 558 A/H 2R A 4442 38 120
B st IR PTARST L 6945 5 5 F 5 —AH AR, 124138 140 DS )BT B R
BB AR L RBIARIBBYHBRARELSS. FHIHT, Lk
@& VOUTf&T—F — 5 H 8. SRV RE 120 9 ELASTF—F =%
2. BRELELESZF—FZ45HA. RHLALAD T —SOEEAK
WRLASF—EERLMN, #5135 140 DLFB BNV BREGLE
AEREB I WD B RAKEALSS. Bk, #4158 140 2H R4S
S1, MAKM/E 4 110 697 £ 4 SW1 69 & 2 bk, ARMEALRE 110 6
S8 1k 34 8 Sk th R (B R V2). dost— R, IR AE 35 120 69 M R (B
©E V2)RZ RS, RAIERARY I, ZETOR, MAKE 130A
AR RIS SR B 120 495 & VOUT 2R 44 RD#SE
120 d9dirsh, AR ZHAGIT, FEH B 140 MRS ERRE 110 697 47T
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HSWI 8 B eit, ATEmiE el T S2 A MWHRE MRS 120 P £
# SW2 5 XM SW3 697 X%, #ATIRIAIE, AR D] S4Feg R
2 . 4

B 10 ARLAYINRAER AL S — K86, BT, HHREIE
%% 100H 2 58 9 ¥ A T 64384k A 444k & 45 100G A8k, L £ F A THAH
A3 H1 % 140A 532413 140B, AUARBEMAIRE 130A 5MAIRE 130B 4
MR, SRR A LR 120 SRR /EIRE 110, AEAERER
A A3 33 120 & At b BT (B AR K. 4538 B S B #ATIE B iR . B4R
T, #HH 140A TERRBMMEE 130A AR E] 4 & E VOUT, 4%

BRI AR R 120 Ao, R TAARRE SR E 120 F A b A E

A HIE S S2 B HIHRE AR B 120 + T LM SW2 5 F £ M SW3 69 FF
X F, #HATRANE. Qﬁ%s F2 403 140B R E SRR 42 120 A idd
wEt, BaEHMET S1 MRMERIRE 110 P X4 SWL 49 &2k, A
FAATERFKRI. AT RHEA, 5B IR ML TR/ R &,

B 11 AXLAGIERBEER RGNS — KA. BT, SRR
£4 1001 58 9 F A TR M4 £ 4% 100G 484, R £FE T KA
HE 120 £ QIEF XM SW6 5 I XAMH SWT7, FIP Tdh R 44443 120
AH—eHNEHRAER S, RIEFHFNRRBERE. F6lm T, 4% 140
D A2 WS 4R B 120 A S RIAR, FBRiEH1E S S1 BRMEH RS 110
WTF £ A SW1 89 & 1k, DMRHATIE R IARY . B, 4B 140 7
STANHRR RS 120 A IO, BhEAMET S2 RGGBVHERSE
120 Y FF £ 704 SW2. FFATfF SW3. F XA SW6 5 FF ATtk SW7 6497
£%, BATRADE. HT HALRA, 58 9 A GHHTFIAERA.
FEEEEpP, 248 140 FTHE 10 FATHIEH B 140A Hix4S
140B FFERAX.. |

B 12A HARKAEHAS T BBV RZGATE AN —EKER, £ F
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it AR R TR MRS 120 BERES. LBHFF, el d
PRAEIRBZ 1209 B BA, b Ed ARSI SE 110 697 X T4 SWI
49 & Z tb(duty cycle). FEBFE] 10 BT €1 79, WHIRA4RE 120 EF T4,

HEHBEER Io TL4FTFT—F —FAL LA lol(#)4= 5 Z & A (rated
current)), ME$#3#E 110 67 £ T4 SWI 49 b F b FRICKA dl. %
BlfE, Wi EHRE 110 6977 XM SW1 RBME T FERE, RFWK
RS 50 THERCER ., A 11 2060 12 A, R HIRE 120 494
Bk To #hm, {2 ERE 110 FXAH SWI 9 EZ IR FRE, A
BT €2 B, BEIRAVAEIR B 120 S48 0 R To B A —F TR WA To2.

B, BHBLFIBTERRAHBRR 120 KA TR, REAEEHRE 110

HFF XA SWI 8 & Z T4, B ATR, BEERE 110 897 Xk
SWI #9 & F b &AM H] 12 Z8F1E 3 (A2 B 1)) A BRI 041 d2, 1245
MRS 110 698 & E R ERAK A (E PR IR R B 120 98N
W R A ZARAREG M), VAMRA BT R A 4545 33 120 494k & /& VOUT #
TR, BRETZ, EIKELIT, HRBHIRE 120 M H LR To A A LT
WSS A WA lo2. B 12B H KL EZHAH T NRBFR A GLE
it R 6 B — R, fESRTASIT, WIRAALIRE 120 694 d IR To 2]
X —F TR IR 102 B, 55 B2 F 07 R 448 8 120 X A BIR,
Bk, 5 BAORFRERES 110 T L4 SWI1 69 5 TR dl 48
Jv, 2R A AR B 120 69 WA To RATRSE S AR RIAME 102, 15
LA IS, B, HHRAEBRRZ 12098 E LA o SHRBRFES THF M
Z W FAE 102 ¥ —F =B iA4A [03, 12 RSB AER S A0, sbbf, d24]
BOMAFREHIZE 110 69T X484 SW1 69 & = i) 2] d2.

B 1BAAARKRAEASTISRABBRZAELINHO—ETBE, L¥H
8 /E VOUT A A4438 88 120 94 bR, ©E V2 HREHEEE 110
tar B E, WA, £RE 10 B, PHREEIRE 120 HEEHERE 110
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AAERM B, AME 2N, HRE 43 120 6k & /& VOUT 5 ik —
F—HE2 LB VPI(BPISHA IR E 120 4950 2 45 & /& (rated output
voltage)), FFELM/ESHE 110 itk LA E AN 3 X —F s
JE4E VP2(BPRE/E4432 38 110 695 € #rh /%), B 13B H R KA L4 F %
RAVHBRRGLELHAN NG —AHEA., BT, E8E 1 &, BEE 4R
BI120 5FEHBRE N0RXA LR A, ArtiE i, BEFSFRE 1104
#rib @ 4 3 A S R ©EMA VP2, Midie A 443 8 120 494k /& VOUT
AR B FEA P —FRL AL VP, |
AEAFRBE—FA LB ARY Tk, AAARRUIEBRAGREE. 4%

RBHE, AR ISR R B G IREARE B CIRATIRA, AT

HOARY . HEQARY F ik 03T AAMBBESRSE 110 REAKE
2, BT RARY. FHIRT, ER%AHH, FEERRSE 110 4
& Eh R AMEEA K, AMEABK B, LA, BERRSE 110 (i
& E (R BPIIR T SR 3 120 9B A B E )R A dr it X 80 5 K IR AR An K, vLisk %,
HHGRAYE, FABTRAKI N 6, |

it AR F R T MR T — iR A R B — ik S AN
1%, AEA—F—MRMER; BREBEE LR, FEBSRLHRELT
EAREA; UARFRENHBRBL S SRR, RE—EHRBRBEKE
RIBRA LR B —ADE, AERITEEARY . ERKAN LB,
AE T IRA SR B R LA S TARRR SR B T OB A, —
BB EBE, — A AEAE — R AN—H RS, LRRT T,
B, i SARY F AR TR AR SR B B E, SR
MR, MBRBE—. FoMBLR, A RENHRBITLATE
o

EHRE, BHEREWRRESRBOHE QERT 5 —SHER/K
TR RBAME LANETET—F 5E M, SRR
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HRBAAGA, HWREHREALSEAN, SHEEEGHARE
MR BRI ATG ETI, AMEREHRBOH LSRRG R OE, 4o
do—k, WHRA SR BGHALEGFLE V2)RZ I RS, LR ERE
YAk, BabZob, WREHSRBAL SEAN, HHEFTRSBELE
BB FAAGMBIAE, BITTRADNE, AEAD EFGRAKE, £
Sk AP, e B AL WRE MRS kLA E —F — TR LA,
FIMF SRR AR B A A, SRR ERRE§ T AT &
T A/B R TREERR IR B P A G IRAE, HRRNHREY
B ARRAAR —FE LR, EFXREREGT, 26 BRAWFRY#

B h AR —F B BIRN, FIETHIFRAESRELELTEIR, ¥

ol A AR E Y T A & E RS TRH R SR B P
At — 2 BRI |
EAARAARAERASIB T b, (25FFARBRAKLA. b, A

Bt RATE A B AA R fede AL BRAZ R ERE ) Mk B IE AL
P BB R,
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PTO/SB/21 (10-08)

Approved for use through 11/30/2008. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

f Application Number 13/112,532
TRANSMITTAL Fiing Date May 20, 2011
Fo RM First Named Inventor ZHANG, Jinfa
Art Unit Not yet assigned
(to be used for all correspondence after initial filing) Examiner Name Not yet assigned
Total Number of Pages in This Submission I Attorney Docket Number 0941/2641PUS1
ENCLOSURES (Check all that apply)

l
[
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Fee Transmittal Form
I:I Fee Attached

Amendment / Reply

[] AterFinal

[] Atfdavitsideciaration(s)
Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

37 CFR 1.52 or 1.53
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Drawing(s)
Licensing-related Papers
Petition

Petition to Convert to a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund

CD, Number of CD(s)
l:l Landscape Table on CD
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After Allowance communication to (TC)

Appeal Communication to Board of
Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please identify
below)

,

Certified Copy of Priority
Document(s)
Remarks
Reply to Missing Parts/
Incomplete Application China 201010187409
Reply to Missing Parts under

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
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Date May 20, 2011 [ | Reg. No. [ 32334
]

CERTIFICATE OF TRA#SMISSIONIMAILING

date shown below.

1]
| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on the

Signature
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-

Typed or printed name

Joe McKinney Muncy

/

Date

May 20, 2011

This collection of information is required by 37 CFR 1.5. The information

to

/s required to obtain or retain a benefit by the public which is to file (and by the USPTO

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 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.
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Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

See MPEP chapter 600 concerning utility patent application contents.

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.
UTl L ITY Attorney Docket No. 0941/2641PUS1
PATENT APPLICATION First nventor Jinfa ZHANG
TR AN S M ITT AL RESONANT CONVERSION SYSTEM WITH
Title OVER-CURRENT PROTECTION PROCESSES
k (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. )
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.0. Box 1450

Alexandria VA 22313-1450

1. Fee Transmittal Form (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing)

2. |:| Applicant claims small entity status.
See 37 CFR 1.27.

3. Specification [Total Pages, 25 1
Both the claims and abstract must start on a new page

(For information on the preferred arrangement, see MPEP 608.01(a))
4. Drawing(s) (35 U.S.C. 113) [Total Sheets 15 1

5. Qath or Declaration [Total Sheets 2 ]
a. { v | Newly executed (original or copy)
b. |_] A copy from a prior application (37 CFR 1.63(d))
for continuation/divisional with Box 18 completed)
i. DELETION OF INVENTOR(S)
Signed statement attached deleting inventor(s)
name in the prior application, see 37 CFR
1.63(d)(2) and 1.33(b).

6.[ ] Application Data Sheet. See 37 CFR 1.76

7.1 CD-ROM or GD-R in duplicate, large table or
= puter Program (Appendix)
Landscape Table on CD

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. Specification Sequence Listing on:

i. I:] CD-ROM or CD-R (2 copies); or
ii. |:| Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. D Assignment Papers (cover sheet & document(s))

Name of Assignee_ DELTA ELECTRONICS, INC.

10. [_] 37 CFR 3.73(b) Statement
(when there is an assignee)

Power of
Attorney

11. [_] English Translation Document (if applicable)

12.[] Infogtion Disclosure Statement (PTO/SB/08 or PTO-1448)
Copies of citations attached

13. D Preliminary Amendment

14. [ ] Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

15. [ ] Certified Copy of Priority Document(s)
(if foreign priority is claimed)

16. [] Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(j).
Applicant must attach form PTO/SB/35 or equivalent.

17. l:l Other:

I:] Divisional

Examiner

I:l Continuation

Prior application information:

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Application Data Sheet under 37 CFR 1.76:

El Continuation-in-part (CIP)

Art Unit:

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number:

60601

OR |:| Correspondence address below

Name Muncy, Geissler, Olds & Lowe, PLLC

Address 4000 Legato Rd., Suite 310

City Fairfax | State [VA Zip Code 22033

Country USA Telephone |703.621-7140 Email | mailroom@mg-ip.com

3ignature @Cr’ M £ AA AAfa b May 20' 201 1
Name N : Registration No.
| Print/Type) Jos McKinney Nluncy I (Attorney/Agent) 32,334

This collection of information is required by 37 CFR 1.58(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is govérned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
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Client’s Docket No.: 00110-HDC/US
TT’s Docket No.: 0678-A51931US/Final/aaronlin/wil

TITLE

RESONANT CONVERSION SYSTEM WITH OVER-CURRENT PROTECTION

PROCESSES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This Application claims priority of China Patent Application No.

201010187409.0, filed on May. 28, 2010, the entirety of which is incorporated by reference

herein.

BACKGROUND OF THE INVENTION
Field of the Invention
[0002] The present invention relates to a power conversion system, and in particular

relates to a power resonant conversion system with over-current protection.

Description of the Related Art

[0003] The current trends in DC-DC converters, like most power products, are towards
higher efficiencies, higher power densities, higher reliabilities and lower costs. In DC-DC
converters, resonant converters (such as LLC converter) have the advantage of high
efficiency in wide input voltage ranges. Therefore, there are more and more applications
using resonant converters in recent years.

[0004] However, in practical applications, over-current protection (OCP) of resonant
converters is an important issue. In an over-loaded state or short-circuit state, the resonant
current of a resonant converters becomes extremely large. The resonant converter could be
damaged due to over-current, if without restrictions and protections. FIG.1 is a diagram of
a resonant converter. At startup, the output capacitor CL in a secondary winding can be
folded to the primary winding to parallel connect the LM. When the resonant converter is

powered on, there is no voltage across the output capacitor CL. That is, the voltage levels
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on the two plates of the output capacitor are the same. Thus, the output capacitor CL can
be regarded as a conducting wire. Therefore, the resonant converter can equivalently
comprise a high frequency input voltage across the two terminals of the resonant
tank/circuit, such that the impulsion of the resonant current is larger. The impulsion of the
output current (the impulsion of the current flowing into the output capacitor CL) is also
larger. Over-current protection not only provides rapid protection when the resonant
conversion system is over-loaded and short-circuited, but also restricts the impulsion of the
current at startup. In order to solve this problem, some methods have been developed to
restrict current. However, there are some defects in these methods.

[0005] One conventional method for protecting a resonant converter with over-current
protection is to increase the switching frequency. In the method, the switching frequency is
increased much more than the resonant frequency of the resonant converter; thereby,
increasing the resistance of the resonant tank/circuit for performing the current restriction.
Although operation is easy, there are some defects in the method. For example, it results in
increasing power consumption of the switch and the heat dissipation requirement becomes
more increased, because the switching frequency of the resonant tank/circuit is higher than
the normal operating frequency in an over-current protection state.

[0006] A second conventional method for protecting a resonant converter with over-
current protection is to use a Pulse Width Modulation (PWM). In the method, the
switching frequency of the resonant tank/circuit is increased at first. When the switching
frequency is increased over a specific level, the PWM circuit starts to decrease the voltage
applied on the resonant tank/circuit in order to perform the current restriction. However,
the method is difficult to the control. During the current restriction procedure, the
switching devices cannot be operated under the zero voltage switching ZVS, wherein the

power consumption thereof would be increased.
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[0007] In a third conventional method for protecting a resonant converter to perform
current restriction, a diode is used to clamp the voltage across the resonant capacitor on the
input voltage. FIG. 2 shows a symmetric full bridge resonant converter of the method.
However, the clamping voltage is a DC input voltage Vin, and thus, the maximum voltage
of the resonant capacitor Cr is only equal to the input voltage Vin and the change of the

resonant voltage depends on the input voltage Vin. Thus, the result is more restrictions on

the resonant circuit design.

BRIEF SUMMARY OF THE INVENTION

[0008] In light of the previously described problems, the invention provides an
embodiment of a resonant conversion system, comprising a resonant converter and a buck
converter. The resonant converter receives an input voltage to generate an output voltage.
The buck converter provides the input voltage and controls the input voltage for performing
an over-current protection process.

[0009] The invention also provides an embodiment of a resonant conversion system,
comprising a resonant converter, a buck converter and a first controller. The buck
converter provides a DC voltage to serve as an input voltage of the resonant converter such
that the resonant converter generates an output voltage. The first controller controls the
buck converter to decrease the input voltage received by the resonant converter for
performing the over-current protection process, when determining that the resonant
converter has generated an over-current.

[0010] The invention provides another embodiment of an over-current protection
method, in which a signal corresponding to an output current of a resonant converter is
detected to generate a first detection result. Whether the resonant converter generates an
over-current is determined according to the first detection result. The buck converter is

controlled to decrease an input voltage of the resonant converter for performing an over-
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current protection process, when the resonant converter generates the over-current.

[0011] The invention provides another embodiment of an over-current protection
method, in which a duty cycle of a buck converter is progressively increased from a
minimum duty cycle when a resonant conversion system is powered on, such that an input

voltage of a resonant converter is progressively increased.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more fully understood by reading the subsequent detailed
description and examples with references made to the accompanying drawings, wherein:
[0012] FIG. 1 is a diagram of the resonant converter; and

[0013] FIG. 2 is a full-bridge resonant converter with the diode clamp method.

[0014] FIG. 3 is an embodiment of the resonant conversion system of the invention.
[0015] FIG. 4 is another embodiment of the resonant conversion system of the
invention.

[0016] FIG. 5 is another embodiment of the resonant conversion system of the
invention.

[0017] FIG. 6 is another embodiment of the resonant conversion system of the
invention.

[0018] FIG. 7 is another embodiment of the resonant conversion system of the
invention.

[0019] FIG. 8 is another embodiment of the resonant conversion system of the
invention.

[0020] FIG. 9 is another embodiment of the resonant conversion system of the
invention.

[0021] FIG. 10 is another embodiment of the resonant conversion system of the
invention.

4
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[0022] FIG. 11 is another embodiment of the resonant conversion system of the
invention.
[0023] FIG. 12A is a waveform showing the resonant conversion system of the

embodiment generating the over-current, wherein the over-current due to the resonant
converter 120 is over-loaded or short-circuited.

[0024] FIG. 12B is another waveform showing the resonant conversion system of the
embodiment generating the over-current.

[0025] FIG. 13A is a waveform showing the resonant conversion system of the
embodiment at startup.

[0026] FIG. 13B is a waveform showing the resonant conversion system of the

embodiment at startup.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The invention provides a resonant conversion system with over-current
protection. Embodiments of the invention can effectively provide over-current protection
to restrict the output current or the resonant current of a resonant converter when the
resonant conversion system is over-loaded, short-circuited or at startup. The invention also
overcomes the defects described above.

[0028] FIG.3 depicts an embodiment of the resonant conversion system of the
invention. As shown in FIG. 3, the resonant conversion system 100A comprises a buck
converter 110 and a resonant converter 120. For example, the resonant conversion system
100A provides an output voltage VOUT to a load RD by receiving an input voltage V1.
Furthermore, the resonant conversion system 100A can be implemented as a DC/DC
converter, but is not limited thereto. The buck converter 110 adjusts the input voltage V1
to a voltage V2 to serve as the input voltage of the resonant converter 120. In this

embodiment, the input voltage V1, the voltage V2 and the output voltage VOUT are DC
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voltages, but are not limited thereto. In some embodiments, the buck converter 110 which
provides the voltage V2 to the resonant converter 120 can be replaced with a DC voltage
generator. For example, a DC voltage generator is one of a buck converter and a buck-
boost converter.

[0029] The resonant converter 120 generates the output voltage VOUT to the load RD
according to the voltage V2 output from the buck converter 110. For example, the resonant
converter 120 comprises a square wave generator, a resonant circuit, an output rectifying
circuit and a control unit, but it is not limited thereto. The square wave generator provides
a square wave voltage to the resonant circuit, and the square wave generator can be a half-
bridge converter, a full-bridge converter, a push-pull converter or another converter. The
square wave generator receives the input voltage V1 and then, according to the control
signal(s) generated by the control unit, transfers the input voltage V1 into a square voltage
for providing the square wave voltage to the resonant circuit. The resonant circuit can be
formed with resonant devices (for example, inductors and capacitors) and resonates
according to the square wave voltage of the resonant circuit. The output rectifying circuit
generates the output voltage VOUT according to the output voltage generated by the
resonance of the resonant circuit. For example, the output rectifying circuit can be a diode
rectifying circuit or a synchronous rectifying circuit, but is not limited thereto. In one
embodiment, the resonant converter 120 can be a non-regulated converter; which means
that the resonant converter 120 is in an open-loop control and the output depends on the
input thereof. In some embodiments, the resonant converter 120 can also be a regulated
converter; which means that the resonant converter 120 is in a close-loop control and the
output depends on a reference signal.

[0030] In this embodiment, the buck converter 110 controls (restricts) the input voltage

of the resonant converter 120 for performing an over-current protection process. For
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example, the buck converter 110 is set to operate in a soft-start manner for performing the
over-current protection process when the resonant conversion system 100A is powered on.
In detail, when the resonant converter 100A is powered on, the duty cycle of the buck
converter 110 is gradually increased from the minimum duty cycle to perform the soft-start
operation. At this moment, the output voltage of the buck converter 110 (the same as the
input voltage of the resonant converter 120) gradually increases to restrict the impulsion of
the current, generated at startup, to perform the over-current protection process.

[0031] FIG. 4 shows an embodiment of the resonant conversion system of the present
invention. As shows in FIG. 4, the resonant conversion system 100B is similar to the
resonant conversion system 100A shown in FIG. 3. The difference is that the buck
converter 110 provides the voltage V2 to a plurality of resonant converters 120A~120N
rather than only one resonant converter 120. Similarly, when the resonant converter 100B
is powered on, the duty cycle of the buck converter 110 is gradually increased from the
minimum duty cycle to perform the soft-start operation. Therefore, the output voltage of
the buck converter 110 (the same as the input voltage of the resonant converter 120) is
gradually increased to restrict the impulsion of the current, generated at startup, to perform
the over-current protection process.

[0032] FIG. 5 shows an embodiment of the resonant conversion system of the present
invention. As shows in FIG. 5, the resonant conversion system 100C is similar to the
resonant conversion system 100A shown in FIG. 3. The difference is that the resonant
conversion system 100C can not only further detect the signal corresponding to the output
current of the resonant converter 120, but also can provide the detection result to the
controller 140. Consequently, the controller 140 controls the buck converter 110 to
decrease the output power or the output voltage of the buck converter 110 when the

resonant converter 120 generates an over-current (e.g., is over-loaded, short-circuited or at
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startup), such that the input voltage of the resonant converter 120 is restricted for
perfonﬁing over-current protection process.

[0033] The detection device 130 is coupled to the resonant converter 120 to detect a
signal corresponding to the output current of the resonant converter 120 and then provide
the detection result to the controller 140. Consequently, the controller 140 controls the
buck converter 110 to decrease the output power or the output voltage (the voltage V2) of
the buck converter 110 with a control signal, such that the input voltage of the resonant
converter 120 (the voltage V2) is restricted for performing the over-current protection
process, when the resonant converter 120 generates the over-current (e.g., is over-loaded,
short-circuited or at startup). Note that the output voltage of the buck converter 110 (such
as the voltage V2) is not lower than the'input voltage V1 of the buck converter 110 when
the resonant converter 120 operates normally. For example, the voltage V2 is equal to the
input voltage V1. On the contrary, the output voltage of the buck converter 110 (such as
the voltage V2) is lower than the input voltage V1 of the buck converter 110 when the
resonant converter 120 operates abnormally.

[0034] In some embodiments, the signal used to reflect the output current of the
resonant converter 120 can be the output current of the resonant converter 120 itself. In
detail, the detect device 130 detects the output of the resonant converter 120 directly and
provides the detection result to the controller 140. In the other embodiments, the signal
used to reflect the output current of the resonant converter 120 can also be one or more of
the voltages across the resonant capacitor (also referred as the resonant capacitor voltage),
or the current of the high-frequency transformer (such as the magnetizing inductor current
or the resonant current), but is not limited thereto. Note that when the resonant converter
120 operates normally (i.e., there is no over-current), the switching device SW1 of the buck

converter 110 operates in an always-on state (i.e., the switching device SW1 is maintained
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in an open state). In this embodiment, only when the resonant converter 120 generates an
over-current, the switching device SW1 of the buck converter 110 would operate in a
switching state, according to the control generated from the controller 140, to decrease the
output voltage of the buck converter 110. However, in some embodiments, the switching
device SW1 of the buck converter 110 enters an auto-switching mode to take control of
increasing the output voltage of the buck converter 110 (i.e., the input voltage of the
resonant converter 120) in a slow gradual way for performing the over-current protection
process. In some embodiments, the buck converter 110 can also be a semi-regulated buck
converter; which means that the buck converter 110 is controlled in close-loop only when
the resonant converter 120 operates abnormally and the switching device of the buck
converter 110 would operate in the permanent-open state for the rest of the time. In some
embodiments, the buck converter 110 can also be a regulated buck converter; which means
that the buck 110 is controlled in a close loop. When the resonant converter 120 operates
normally, the output of the buck converter 110 depends on a reference signal (also can be a
variable reference signal), and when the resonant converter 120 operates abnormally, the
buck converter 110 performs the current restriction. In addition, the resonant converter 120
can also be a half-regulated resonant converter.

[0035] For example, when the output voltage VOUT is lower than a first reference
value, the output current of the resonant converter 120 is higher than a second reference
value, the resonant capacitor voltage is higher than a third reference value, the magnetizing
inductor current is higher than a fourth reference value or the resonant current is higher than
a fifth reference value, the controller 140 can determine that the resonant conversion system
is over-loaded, short-circuited or at startup. Thergforc, the controller 140 decreases the
duty cycle of the switching device SW1 of the buck converter 110 to decrease the output

power or the output voltage (such as the voltage V2) of the buck converter 110. Thus, the
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input voltage (such as the voltage V2) of the resonant converter 120 can be restricted for
performing over-current protection process. In addition, the controller 140 can also
increase the switching frequency of the switching device SW1 of the resonant converter
120 to restrict the current for achieving better current restriction.

[0036] FIG. 6 shows another embodiment of the resonant conversion system of /the
invention. As shown in FIG. 6, the resonant conversion system 100D is similar to the
resonant conversion system 100C shown in FIG. 5. The difference is that the resonant
conversion system 100C can not only further detect the signal corresponding to the output
current of the resonant converter 120, but also detect the output voltage VOUT of the
resonant converter 120, and provide the detection results to the controller 140.
Consequently, when the resonant converter 120 generates over-current (such as over-load,
short-circuit or startup over-current), the controller 140 controls the buck converter 110 to
decrease the output power or the output voltage of the buck converter 110, such that the
~ input voltage of the resonant converter 120 is restricted for performing the over-current
protection process. In this embodiment, the resonant converter 120 can also be a regulated
resonant converter. In one embodiment, the detection device 130 can also be divided into
two units to detect the signal corresponding to the output current of the resonant converter

120 and the output voltage VOUT of the resonant converter 120, respectively. For example

3

when the signal corresponding to the output current of the resonant converter 120 is higher
than a reference value and/or the output voltage VOUT of the resonant converter 120 is
lower than another reference value, the controller 140 can determine that the resonant
conversion system is over-loaded, short-circuited or at startup. Therefore, the controller
140 decreases the duty cycle of the switching device of the buck converter 110; thereby,
decreasing the output power or the output voltage (such as the voltage V2) of the buck

converter 110. Thus, the input voltage (such as the voltage V2) of the resonant converter
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120 can be restricted for performing over-current protection process. Operations of the
buck converter 110 and the resonant converter 120 are similar to that of the same elements
shown in FIG. 3, and thus, are omitted for brevity.

[0037] FIG. 7 is another embodiment of the resonant conversion system of the
invention. As shown in FIG. 7, the resonant conversion system 100E is similar to the
resonant conversion system 100D shown in FIG. 6. The difference is that the controller
140, according to the detection results, respectively controls the buck converter 110 and the
resonant converter 120 to perform the current restriction. In this embodiment, the detection
device 130 can also be divided into two units to respectively detect the signal
corresponding to the output current of the resonant converter 120, and the output voltage
VOUT of the resonant converter 120. In this embodiment, the resonant converter 120 can
also be a regulated resonant converter and the controller 140 not only provides the control
signal to the buck converter 110, but also provides the control signal to the resonant
converter 120. For example, when the signal corresponding to the output current of the
resonant converter 120 is higher than a reference value and/or the output voltage VOUT of
the resonant converter 120 is lower than another reference value, the controller 140 can
determine that the resonant conversion system is over-loaded, short-circuited or at startup.
Therefore, the controller 140 decreases the duty cycle of the switching device of the buck
converter 110; thereby decreasing the output power or the output voltage (such as the
voltage V2) of the buck converter 110 for performing the over-current protection process.
In addition, the controller 140 increases the switching frequency of the switching device of
the resonant converter 120 to perform the current restriction. Operations of the buck
converter 110, the resonant converter 120, the detection device 130 and the controller 140

are similar to that of the same elements shown in FIGS. 5 and 6, and thus, are omitted for

brevity.
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[0038] FIG. 8 is another embodiment of the resonant conversion system of the
invention. As shown in FIG. 8, the buck converter 110 comprises the switching device
SWI, a diode D1, a inductor L1 and a capacitor C1, wherein the duty cycle of the switching
device SW1 is controlled by the control signal S1 output from the controller 140; thereby,
adjusting the input voltage V1 to the voltage V2 as the input voltage of the resonant
converter 120. The resonant converter 120 is a LLC resonant converter and comprises
switching devices SW2~SW5, a resonant inductor Lr, a resonant capacitor Cr, a
magnetizing inductor Lm, a transformer T1 and an output capacitor CL. Note that, when
the resonant converter 120 operates normally (namely, there is no over-current), the
switching device SW1 of the buck converter 110 operates in an always-on state (i.e., the
switching device SW1 is maintained in an open state).

[0039] For example, the switching devices SW2 and SW3 form the square wave
generator, and the resonant inductor Lr, the resonant capacitor Cr and magnetizing inductor
Lm form the resonant circuit, and the switching devices SW4 and SW5 form the output
rectifying circuit, but are not limited thereto. The switching devices SW2 and SW3
transform the input voltage V2 to the square wave voltage according to the control signal
S2 generated by the controller 140 and then provide the square wave voltage to the resonant
circuit (such as the resonant inductor Lr, the resonant capacitor Cr, magnetizing inductor
Lm and the transformer T1). The resonant circuit resonates according to the square wave
voltage generated by the switching devices SW2 and SW3; thereby, delivering the energy
from the transformer T1 to the secondary winding. The switching devices SW4 and SW5
are coupled to the secondary winding of the transformer T1 to transform the energy from
the secondary winding of the transformer T1 to the loading RD (i.e., provide the output

voltage VOUT to the loading RD).

[0040] The controller 140 controls the switching device SW1 of the buck converter
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110 and the switching devices SW2 and SW3 of the resonant converter 120. At the startup
of the resonant conversion system 100F (i.e., when the resonant conversion system 100F is
powered on), the controller 140 increases the duty cycle of the buck converter 110 from the
minimum value of the duty cycle by the control signal S1, such that the output voltage V2
(such as the input voltage of the resonant converter 120) of the buck converter 110 can be
slowly and gradually increased. Thus, the controller 140 protects the resonant converter
120 from current impulsion, generated at startup, for performing the over-current protection
process. In some embodiments, the resonant converter 120 can also be a regulated or half-
regulated resonant converter.

[0041] FIG. 9 is another embodiment of the resonant conversion system of the
invention. As shown in FIG. 9, the resonant conversion system 100G is similar to the
resonant conversion system 100F shown in FIG. 8, with the exception that the detection
devices 130A and 130B have been added. The detection device 130A detects the output
voltage VOUT of the resonant converter 120 to provide the detection result to the controller
140. The detection device 130B detects the signal corresponding to the output current of
the resonant converter 120 to provide the detection result to the controller 140. For
example, the signal corresponding to the output current of the resonant converter 120 can
be the voltage across the resonant capacitor Cr (also referred as the resonant capacitor
voltage hereinafter), or one or more of the currents of the high frequency transformer (e.g.,
the magnetizing inductor current or the resonant current). The controller 140 controls the
switching device SW1 of the buck converter 110 and the switching devices SW2 and SW3
of the resonant converter 120 according to the detection results provided by the detection
devices 130A and 130B.

[0042] In this embodiment, when the output voltage VOUT is lower than a reference

value and/or the signal corresponding to the output current of the resonant converter 120 is
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higher than another reference value, the controller 140 can determine that the resonant
conversion system is over-loaded, short-circuited or at startup. For example, when the
output voltage VOUT is lower than a first reference value, the output current of the
resonant converter 120 is higher than a second reference value, the resonant capacitor
voltage is higher than a third reference value, and the magnetizing inductor current is higher
than a fourth reference value or the resonant current is higher than a fifth reference value,
such that the controller 140 can determine that the resonant conversion system is over-
loaded, short-circuited or at startup. Therefore, the controller 140 decreases the duty cycle
of the switching device of the buck converter 110 to decrease the output power or the
output voltage (such as the voltage V2) of the buck converter 110. Thus, the input voltage
(such as the voltage V2) of the resonant converter 120 can be restricted for performing
over-current protection process. Note that the output voltage VOUT of the resonant
converter, which is detected by the detection device 130A, controls the output of the
resonant converter 120. In some embodiments, when the controller 140 decreases the duty
cycle of the switching device SW1 of the buck converter 110, the controller 140 increases
the switching frequency of the switching devices SW2 and SW3 of the resonant converter
120 to restrict the current for achieving better current restriction.

[0043] FIG. 10 is another embodiment of the resonant conversion system of the
invention. As shown in FIG. 10, the resonant conversion system 100H is similar to the
resonant conversion system 100G shown in FIG. 9, the difference is that the controller
140A and 140B respectively control the resonant converter 120 and the buck converter 110
according to the detection results of the detection devices 130A and 130B; thereby,
performing the over-current protection process when the resonant converter 120 generates
over-current (i.e., is over-loaded, short-circuited or at startup). For example, the controller

140A not only mainly controls the output of the resonant converter 120 according to the
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voltage VOUT detected by the detection device 130A, but also increases the switching
frequency of the switching devices SW2 and SW3 of the resonant converter 120 with the
control signal S2 to perform the current restriction when the resonant converter 120
generates the over-current. Furthermore, when the resonant converter 120 generates the
over-current, the controller 140B decreases the duty cycle of the switching device SW1 of
the buck converter 110 with the control signal S1 for performing the over-current protection
process. Operations of the buck converter 110, the resonant converter 120 and the
detection devices 130A and 130B are similar to that of the same elements shown in FIG. 9,
and thus, are omitted for brevity.

[0044] FIG. 11 is another embodiment of the resonant conversion system of the
invention. As shown in FIG. 11, the resonant conversion system 1001 is similar to the
resonant -conversion system 100G shown in FIG. 9, wherein the difference is that the
resonant converter 120 further comprises the switching devices SW6 and SW7. Namely,
the resonant converter 120 is a full-bridge resonant converter rather than a half-bridge
resonant converter. For example, when the resonant converter 120 generates the over-
current, the controller 140 decreases the duty cycle of the switching device SW1 of the
buck converter 110 with the control signal S1 for performing the over-current protection
process. In addition, when the resonant converter 120 generates the overt-current, the
controller 140 increases the switching frequency of the switching devices SW2, SW3, SW6
and SW7 of the resonant converter 120 with the control signal S2 for performing the
current restriction. Operations of the buck converter 110, the resonant converter 120, the
detection devices 130A and 130B and the controller 140 are similar to that of the same
elements shown in FIG. 9, and thus, are omitted for brevity. In some embodiments, the
controller 140 can also be replaced with the controllers 140A and 140B shown in FIG. 10.

[0045] FIG. 12A is a waveform showing the resonant conversion system of the
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embodiment generating an over-current, wherein the over-current is due to the resonant
converter 120 is over-loaded or short-circuited. As shown in FIG 12A, Io is the output
current of the resonant converter 120 and d is the duty cycle of the switching device SW1
of the buck converter 110. At the time t0 to tl, the resonant converter 120 operates
normally, so the output current Io of the resonant converter 120 is not higher than a first
predetermined current Jol (such as a rated current) and the duty cycle of the switching
device SW1 of the buck converter 110 is operated as a maximum duty cycle d1. For
example, the buck converter 110 of the buck converter 110 operates in the always-on state
such that the resonant conversion system works in high efficiency. At the time t1 to t2, the
output current Io of the resonant converter 120 is increased but the duty cycle of the
switching device SW1 of the buck converter 110 is unchanged. At the time t2, the output
current Jo of the resonant converter 120 exceeds a second predetermined current Jo2. At
this moment, the controller can determine that the resonant converter generates the over-
current, such that the duty cycle of the switching device SW1 of the buck converter 110 is
decreased. As shown in FIG. 12A, the duty cycle of the switching device SW1 of the buck
converter 110 is decreased to a minimum duty cycle d2 (namely, the input voltage of the
buck converter 120 is decreased to a lower value); thereby, restricting the output current
VOUT of the resonant converter 120 effectively. Namely, in the embodiment, the output lo
of the resonant converter 120 can be restricted in the second predetermined current lo2.
FIG. 12B is another waveform showing the resonant conversion system of the embodiment
generating the over-current. In this embodiment, when the output current Io of the resonant
converter 120 exceeds the predetermined current 102, the controller can determine that the
resonant converter 120 generates the over-current. Thus, the controller can decrease the
duty cycle of the switching device SW1 of the buck converter 110 from di, but the output

current lo of the resonant converter 120 is not restricted in the predetermined current 102
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and slightly increased. Finally, the output current lo of the resonant converter 120 is
restricted in a third predetermined current Io3 which is higher than the predetermined
current Io2, but not increased with time. At this moment, the controller decreases the duty
cycle of the switching device SW1 of the buck converter 110 to the minimum duty cycle d2.
[0046] FIG. 13A is a waveform showing the resonant conversion system of the
embodiment at startup, wherein VOUT is the output voltage of the resonant converter 120
and V2 is the output voltage of the buck converter 110. As shown in FIG. 13A, at the time
t1, the resonant converter 120 and the buck converter start at the same time. At the time t2,
the output voltage VOUT of the resonant converter 120 exceeds a first predetermined
voltage VP1 (such as the rated output voltage of the resonant converter 120), and then the
output voltage of the bulk converter exceeds a second predetermined voltage VP2 (such as
the rated output voltage of the buck converter 110) at the time t3. FIG. 13B is a waveform
showing the resonant conversion system of the embodiment at startup. As shown in FIG.
13B, at the time t1, the resonant converter 120 and the buck converter essentially start at the
same time. At the time t2, the output voltage of the buck converter 110 exceeds the second
predetermined voltage VP2 first, and then the output voltage VOUT of the resonant
converter 120 exceeds the predetermined voltage VP1 at the time t3.

[0047] The invention also provides a method for the over-current protection by
efficiently restricting the resonant current or the output current of the resonant converter
when the resonant conversion system is over-loaded, short-circuited or at startup. The
method for the over-current protection comprises setting the buck converter 110 to operate
in a soft-start manner at startup for performing the over-current protection process. For
example, at startup, the duty cycle of the buck converter 110 is increased from the
minimum duty cycle to perform the soft-start operation. At this moment, the output voltage

(such as the input voltage of the resonant converter) of the buck converter 110 gradually
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increases to prevent over current impulsion for performing the over-current protection
process.

10048] The method for the over-current protection also comprises: detecting the signal
corresponding to an output current of a resonant converter and generating a first detection
result; determining whether the resonant converter generates the over-current according to
the first detection result; and decreasing an input voltage of the resonant converter for
performing the over-current protection process when the resonant converter generates the
over-current. In the embodiments of the invention, the signal corresponding to the output
current of the resonant converter can also be at least one of the output current of the
resonant converter, a resonant capacitor voltage, a magnetizing inductor current and a
resonant current, but is not limited thereto. Furthermore, the method for over-current
protection can further comprise detecting the output voltage of the resonant converter and
outputting the second detection result; thereby, determining whether the resonant converter
generates the over-current according to the first and second detection results.

[0049] For example, the controller determines that the resonant converter generates the
over-current when the output voltage is lower than a first reference value and/or the signal
corresponding to the output current of the resonant converter is higher than a second
reference value. When the resonant converter generates the over-current, the controller
decreases the duty cycle of the switching device of the buck converter; thereby, decreasing
the output power or the output voltage of the buck converter. Thus, the input voltage (such
as the voltage V2) of the resonant converter is restricted for performing the over-current
protection process. In addition, when the resonant converter generates the over-current, the
controller increases the switching frequency of the switching device of the resonant
converter to restrict the current for achieving better current restriction. In some

embodiments, the controller determines that the resonant converter generates the over-
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current when the output current exceeds a first predetermined current of the resonant
converter, so that the input voltage (such as the voltage V2) is .restricted for performing the
over-current protection process. In addition, when the resonant converter generates the
over-current, the controller increases the switching frequency of the switching devices of
the resonant converter to restrict the current for achieving better current restriction. In
some embodiments, when the output current of the resonant converter exceeds a first
predetermined current, the controller determines that the resonant converter generates the
over-current. Hence, the output current of the resonant converter is restricted in the first
predetermined current by decreasing the duty cycle of the switching device of the buck
converter and/or increasing the switching frequency of the switching device of the resonant
converter. In some embodiments, when the output of the resonant converter exceeds a first
predetermined current, the controller determines that the resonant converter generates the
over-current. Hence, the output current of the resonant converter is restricted in a second
predetermined current higher than the first predetermined current by decreasing the duty
cycle of the switching device of the buck converter and/or increasing the switching
frequency of the switching device of the resonant converter.

[0050] When the invention has been described by way of example and in terms of the
preferred embodiments, it is to be understood that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended to cover various modifications and
similar arrangements (as would be apparent to those skilled in the art). Therefore, the scope
of the appended claims should be accorded the broadest interpretation so as to encompass

all such modifications and similar arrangements.
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What is claimed is:

1. A resonant conversion system, comprising

a resonant converter, receiving an input voltage to generate an output voltage;
and

a buck converter, providing the input voltage and controlling the input voltage

for performing an over-current protection process.

2. The resonant conversion system as claimed in claim 1, wherein a duty cycle
of the buck converter is increased from a minimum duty cycle when the resonant
conversion system is powered on, such that the input voltage of the resonant converter

is progressively increased for performing the over-current protection process.

3. The resonant conversion system as claimed in claim 1, wherein, when the
resonant converter generates an over-current, the buck converter further decreases the

input voltage received by the resonant converter for performing the over-current

protection process.

4. The resonant conversion system as claimed in claim 3, further comprising a
first controller decreasing a duty cycle of a switching device of the buck converter to
decrease the input voltage received by the resonant converter, when the resonant

converter generates the over-current.

5. The resonant conversion system as claimed in claim 4, further comprising at
least one detection device detecting a signal corresponding to an output current of the
resonant converter and outputting a first detection result to the first controller, such
that the first controller, according to the first detection result, determines whether the

resonant converter generates the over-current.

6. The resonant conversion system as claimed in claim 5, wherein the signal

corresponding to the output current of the resonant converter comprises one or more
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of the output current, a resonant capacitor voltage, a magnetizing inductor current and

a resonant current of the resonant converter.

7. The resonant conversion system as claimed in claim 6, wherein the first
controller determines that the resonant converter generates the over-current, when the

signal corresponding to the output current of the resonant converter is higher than a

reference value.

8. The resonant conversion system as claimed in claim 5, wherein the at least
one detection device further detects the output voltage of the resonant converter and
outputs a second detection result to the first controller, such that the first controller,
according to the first and second detection results, determines whether the resonant

converter generates the over-current.

9. The resonant conversion system as claimed in claim 8, wherein the first
controller determines that the resonant converter generates over-current, when the
output voltage is lower than a first reference value and/or the signal corresponding to

the output current of the resonant converter is higher than a second reference value.

10. The resonant conversion system as claimed in claim 4, wherein, when the
resonant converter generates the over-current, the first controller further increases a

switching frequency of the switching device of the resonant converter for performing

the over-current protection process.

11. The resonant conversion system as claimed in claim 1, wherein the
resonant converter is a regulated converter, a non-regulated converter or a half-

regulated converter, and the buck converter is a half-regulated converter or a regulated

converter.

12. The resonant conversion system as claimed in claim 4, wherein, when the
output current exceeds a first predetermined current, the first controller determines

that the resonant converter generates the over-current, and restricts the output current
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of the resonant converter in the first predetermined current or in a second

predetermined current higher than the first predetermined current.

13. A resonant conversion system, comprising

a resonant converter;

a buck converter, providing a DC voltage to serve as an input voltage of the
resonant converter such that the resonant converter generates an
output voltage; and

a first controller, controlling the buck converter to decrease the input voltage
received by the resonant converter for performing an over-current
protection process, when determining that the resonant converter has

generated an over-current.

14. The resonant conversion system as claimed in claim 13, wherein, when the
resonant converter generates the over-current, the first controller decreases a duty
cycle of a switching device of the buck converter to decrease the input voltage

received by the resonant converter.

15. The resonant conversion system as claimed in claim 14, further comprising

a second controller, adjusting a switching frequency of the switching device of
the resonant converter according to the output voltage of the resonant
converter;

a first detection device, detecting a signal corresponding to a output current of
the resonant converter and outputting a first detection result to the first
controller, such that the first controller, according to the first detection
result, determines whether the resonant converter generates the over-
current; and

a second detection device, detecting the output voltage of the resonant
converter and outputting a second detection result to the second

controller, such that the second controller, according the second
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detection result, adjusts the switching frequency of the switching

device of the resonant converter.

16. An over-current protection method, comprising
detecting a signal corresponding to an output current of a resonant converter to
‘k generate a first detection result;
determining whether the resonant converter generates an over-current
according to the first detection result; and
controlling a buck converter to decrease an input voltage of the resonant
converter for performing an over-current protection process, when the

resonant converter generates the over-current.

17. The over-current protection method as claimed in claim 16, wherein, when
the resonant converter generates the over-current, the resonant converter decreases the

output voltage of the resonant converter by decreasing a duty cycle of a switching

device of the buck converter.

18. The over-current protection method as claimed in claim 17, further
comprising increasing a switching frequency of the switching device of the resonant
converter for performing the over current protection, when the resonant converter

generates the over-current.

19. The over-current protection method as claimed in claim 16, further
comprising detecting an output voltage of the resonant converter to output a second
detection result, wherein whether the resonant converter generates the over-current is
determined according to the first and second detection result, and it is determined that
the resonant converter generates the over-current, when the output voltage of the
resonant converter is lower than a first reference value and/or the signal

corresponding to the output current of the resonant converter is higher than a second

reference value.
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20. The over-current protection method as claimed in claim 16, wherein when
the output of the resonant converter exceeds a first predetermined current, it is
determined that the resonant converter generates the over-current, and the output
current of the resonant converter is restricted in the first predetermined current or a

second predetermined current higher than the first predetermined current.

21. An over-current protection method, comprising

progressively increasing a duty cycle of a buck converter from a minimum
duty cycle when a resonant conversion system is powered on, such
that an input voltage of a resonant converter is progressively

increased.

22. The over-current protection method as claimed in claim 21, further
comprising

detecting a signal corresponding to an output current of the resonant converter
to generate a first detection result;

determining whether the resonant converter generates over-current according
to the first detection result; and

controlling the buck converter to decrease the input voltage of the resonant
converter for performing an over-current protection process, when the

resonant converter generates the over-current.
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ABSTRACT OF THE DISCLOSURE

A resonant conversion system is provided, in which a resonant converter receives
an input voltage to generate an output voltage, and a buck converter provides the input
voltage of the resonant converter, and controls the input voltage to perform an over-

current protection process.
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