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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/840,063 05/22/2018 9977476 TWT04064/US 8903
60589 7590 05/02/2018

JAMES O""SULLIVAN

Room 1901, 19/F, Lee Garden One, 33 Hysan Avenue,
Causeway Bay

Hong Kong,

HONG KONG

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 78 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):

Jian-Hong ZENG, Taoyuan City, TAIWAN;

DELTA ELECTRONICS, INC., Taoyuan City, TAIWAN;
Chao YAN, Taoyuan City, TATWAN;

Pei-Qing HU, Taoyuan City, 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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Receipt date:

Doc code: IDS

07/18/2016

Doc description: Information Disclosure Statement (IDS) Filed

14840083 ~ GAU: 2118
PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14840063

Filing Date P015-08-31
INFORMATION DISCLOSURE First Named Inventor ‘ Jian-Hong ZENG
STATEMENT BY APPLICANT Art Unit |2115
( Not for submission under 37 CFR 1.89)

Examiner Name ‘ LEE, THOMAS C

Attorney Docket Number |TWT04064!US
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5

should be completed where

ci)ropuate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

mamtenance fee notifications.

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

60589 7590 02/12/2018

JAMES O"'SULLIVAN
Room 1901, 19/F, I.ee Garden One, 33 Hysan Avenue,

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

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

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

Causeway Bay
HOng KOﬂg (Depositor's narne)
HONG KONG (Signature)
(Date)
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/840,063 08/31/2015 Jian-Hong ZENG TWT04064/US 8903
TITLE OF INVENTION: POWER SUPPLY APPARATUS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/14/2018
| EXAMINER | ART UNIT CLASS-SUBCLASS |
YANCHUS III, PAUL B 2127 713-300000

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

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

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

2. For printing on the patent front page, list | CKC & PARTNERS CO., LTD.

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,
2

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 reglstered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON 1
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent.

HE PATENT (print or type)

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

DELTA ELECTRONICS, INC.

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
TAOYUAN CITY, TAIWAN

[ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

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

[XJ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 504669 (enclose an extra copy of this form).

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

aJ Applicant asserting small entity status. See 37 CI'R 1.27

| Applicant changing to regular undiscounted fee status.

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

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

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

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

Authorized Signature /James Lynn O'Sullivan/

Date _ 2018-04-20

Typed or printed name __James Lynn O'Sullivan

Registration No. 65618

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

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




Electronic Patent Application Fee Transmittal

Application Number: 14840063

Filing Date: 31-Aug-2015

Title of Invention: POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name: Jian-Hong ZENG

Filer: James Lynn O'Sullivan/Anny TENG
Attorney Docket Number: TWT04064/US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

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

UTILITY APPL ISSUE FEE 1501 1 1000 1000




Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000




Electronic Acknowledgement Receipt

EFS ID: 32392969
Application Number: 14840063
International Application Number:
Confirmation Number: 8903
Title of Invention: POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name:

Jian-Hong ZENG

Customer Number:

60589

Filer:

James Lynn O'Sullivan/Anny TENG

Filer Authorized By:

James Lynn O'Sullivan

Attorney Docket Number: TWT04064/US
Receipt Date: 20-APR-2018
Filing Date: 31-AUG-2015
Time Stamp: 04:19:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1000

RAM confirmation Number

042018INTEFSW00007887504669

Deposit Account

504669

Authorized User

null null

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
238193
TWT04064US-
1 Issue Fee Payment (PTO-85B) . no 1
FEETransmltta|_201 80420pdf 2a01e9b3963b55c813cd0642302821a4d99
fadas
Warnings:
Information:
29959
2 Fee Worksheet (SB06) fee-info.pdf no 2
6492c30cad 77affd9849bd8826f08d87175|
204c
Warnings:
Information:
Total Files Size (in bytes){ 268152

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 |
60589 7590 02/12/2018
JAMES O"'SULLIVAN YANCHUS 1III, PAUL B
Room 1901, 19/F, Lee Garden One, 33 Hysan Avenue,
Causeway Bay I ART UNIT PAPERNUMBER |
Hong Kong, 2127
HONG KONG
DATE MAILED: 02/12/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/840,063 08/31/2015 Jian-Hong ZENG TWT04064/US 8903

TITLE OF INVENTION: POWER SUPPLY APPARATUS

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

nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/14/2018

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

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

maintenance fee notifications.

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

60589 7590 02/12/2018

JAMES O"'SULLIVAN
Room 1901, 19/F, Lee Garden One, 33 Hysan Avenue,

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

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

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

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

Causeway Bay
Horlg Kong (Depositor's name)
HONG KONG (Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/840,063 08/31/2015 Jian-Hong ZENG TWT04064/US 8903
TITLE OF INVENTION: POWER SUPPLY APPARATUS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/14/2018
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
YANCHUS III, PAUL B 2127 713-300000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

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

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

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

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

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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

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

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

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

Authorized Signature

Date

Typed or printed name

Registration No.

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

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/840,063 08/31/2015 Jian-Hong ZENG TWT04064/US 8903
I EXAMINER |
60589 7590 02/12/2018
JAMES O"'SULLIVAN YANCHUS 1III, PAUL B
Room 1901, 19/F, Lee Garden One, 33 Hysan Avenue,
Causeway Bay I ART UNIT PAPERNUMBER |
Hong Kong, 2127
HONG KONG

DATE MAILED: 02/12/2018

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

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

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

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

Page 3of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

14/840,063 ZENG ET AL.
. I f i AlA (First Inventor to File)
Notice of Allowability e LS I ar Mt Status

Yes

-- 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 approptiate 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 amendments filed on 10/26/17.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [J 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 1-11 and 13-19. 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) Al b)[J Some *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.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. ] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/26/17

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

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

/PAUL YANCHUS III/
Primary Examiner, Art Unit 2115
February 5, 2018

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20180205
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Application/Control Number: 14/840,063 Page 2
Art Unit: 2115

DETAILED ACTION

This office action is in response to amendments filed on 10/26/17.

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Allowable Subject Matter

Claims 1-11 and 13-19 are allowed.

Election/Restrictions

Newly submitted claims 20-40 are directed to an invention that is independent or
distinct from the invention originally claimed for the following reasons: Claims 20-40 are
directed to a power supply apparatus embodiment that includes a bearing plate and
insulation material, while claims 1-11 and 13-19 are directed to a different power supply
apparatus embodiment that includes power circuitry such as power switches or power
converters.

Since applicant has received an action on the merits for the originally presented
invention, this invention has been constructively elected by original presentation for
prosecution on the merits. Accordingly, claims 20-40 are withdrawn from consideration
as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP §

821.03.
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Application/Control Number: 14/840,063 Page 3
Art Unit: 2115

This application is in condition for allowance except for the presence of claims
20-40 directed to a power supply apparatus embodiment that includes a bearing plate
and insulation material, which have been constructively non-elected without traverse.

Accordingly, claims 20-40 have been cancelled.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL YANCHUS Il whose telephone number is
(671)272-3678. The examiner can normally be reached on Mon-Fri 9AM-5PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Mohammad Ali can be reached on (571) 272-4105. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/840,063 Page 4
Art Unit: 2115

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

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

/PAUL YANCHUS III/
Primary Examiner, Art Unit 2115
February 5, 2018
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# Operator Stamp
S60 2 ("20080101025" | "20120173892").PN. us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S61 {3 ("2008/0101025").URPN. USPAT {CR OFF 2018/02/05
10:13
S62 {13 §("20030198033" | "20040218367" | us OR OFF 2018/02/05
"4628407" | "4916575" | "5734555" | PGPUB; 10:13
"5801924" | "6151215" | "6816378" | USPAT
"6819562" | "6979784" | "7005588" |
"7072185" | "7289328").PN.
S63 8 ("6979784").URPN. USPAT HOR OFF 2018/02/05
10:13
S64 §20  #("20020172022" | "20030002268" | us- OR OFF 2018/02/05
"20030057548" | "4616655" | "5136471" | PGPUB; 10:13
"5313096" | "5315069" | "5574630" | USPAT;
"5894411" | "6239485" | "6304450" | USOCR
"6326647" | "6356448" | "6452113" |
"6452804" | "6490160" | "6501103" |
"6556455" | "6558169" | "6642730").PN.
S65 31 ("6400566" | "6483704" | "6621701" | us OR OFF 2018/02/05
"5587882" | "6058013" | "4462462" | PGPUB; 10:13
"5966291" | "5995370" | "4965710" | USPAT;
"6414867" | "6504722" | "5548090" | USOCR
"5986887" | "6285550" | "5801924" |
"6212076" | "6239366" | "5214563" |
"5828125" | "5930115" | "5729433" |
"5804872" | "6219236" | "6064573" |
"6166937" | "5734555" | "5901040" |
"6191945" | "6462410" | "6490161" |
"5862038").PN.
S66 1220 (power with stack$4) same motherboard$1 us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S67 {32 (stack$4 with (regulator$1 or converter$1)) {US OR OFF 2018/02/05
same motherboard$1 PGPUB; 10:13
USPAT
S68  H0 (vertical$2 with power with stage$1) same us- OR OFF 2018/02/05
motherboard$1 PGPUB; 10:13
USPAT
S69 §29  ii(vertical$2 with (regulator$1 or converter$1)) §US- OR OFF 2018/02/05
same motherboard$1 PGPUB; 10:13
USPAT
S70 {227 (power with vertical$2) same motherboard$1 jUS- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S71 §19  §S66 and S70 us OR OFF 2018/02/05
PGPUB; 10:13
USPAT
E i ‘ 3




EAST Search History

EASTSearchHistory.14840063_Accessible Version.htm[2/5/2018 10:28:31 AM]

19

S72 {12 ("20040179339" | "3904934" | us OR OFF 2018/02/05
"20010000053" | "20050024963" | "6661690" {PGPUB; 10:13
| "20060220224" | "20040173894" | USPAT
"5266912" | "6540525" | "6664617" |
"20040225853" | "6864569").PN.
S73 2 ("6864569").URPN. USPAT §{OR OFF 2018/02/05
10:13
S74 {12 ("5707242" | "5805596" | "5847985" | us- OR OFF 2018/02/05
"5963464" | "6049467" | "6101089" | PGPUB; 10:13
"6109929" | "6431879" | "6476476" | USPAT;
"6477593" | "6552914" | "6731514").PN. USOCR
S75 {5262 ii(vertical$2 or stack$2) same (power adj1 us- OR OFF 2018/02/05
densit$4) PGPUB; 10:13
USPAT;
USOCR
S76 {2111 {i(vertical$2 or stack$2) with (power adj1 us- OR OFF 2018/02/05
densit$4) PGPUB; 10:13
USPAT;
USOCR
S77 {111 Y(vertical$2 or stack$2) with (power adj1 Us OR OFF 2018/02/05
pressur$4) PGPUB; 10:13
USPAT;
USOCR
S78 1353 ishar$4 near3 (magnetic adj1 core) Us OR OFF 2018/02/05
PGPUB; 10:13
USPAT;
USOCR
S79 §14  {§S78 same (vertical$2 or stack$4) us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT;
USOCR
880 {131 iS78 and (vertical$2 or stack$4) uUs OR OFF 2018/02/05
PGPUB; 10:13
USPAT;
USOCR
S81 2 S78 and ((regulator$1 or converter$1) neard {US- OR OFF 2018/02/05
(vertical$2 or stack$4)) PGPUB; 10:13
USPAT;
USOCR
S82 56 S78 same (regulator$1 or converter$1) us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT;
USOCR
S83 {11 S78 same (stage$1) Us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT;
USOCR
S84 §18  #("4437235" | "5191404" | "5323060" | us- OR OFF 2018/02/05
"5726612" | "5910885" | "6051886" | PGPUB; 10:13
"6313998" | "6333562" | "6472758" | USPAT;
"6531784").PN. OR ("6801440").URPN. USOCR
S85 9 S70 same mold$4 us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S86 #46  §S70 and mold$4 us OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S87 11288 \(vertical$2 or stack$2) with (power near6 Us OR OFF 2018/02/05




EAST Search History

stage$1) PGPUB; 10:13
USPAT;
USOCR
S88 i3 (stack$4 with power with stage$1) same us- OR OFF 2018/02/05
motherboard$1 PGPUB; 10:13
USPAT
S89 {204 {(stack$4 with (power adj3 stage$1)) us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S90 135 i(stack$4 near6 (power adj3 stage$1)) Us OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S91 i1 "7526634".pn. us OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S92 3100 {(stack$4) same motherboard$1 us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S93 {969 S92 and g06f$.cpc. Us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S94 18945 H(stack$4 with (regulator$1 or converter$1)) {US- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S95 132 S94 same motherboard$ Us  HOR OFF  [2018/02/05
PGPUB; 10:13
USPAT
S96 {105 (vertical$2 near6 (power adj3 stage$1)) us- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S100 {3347 ii(stack$4 near4 (regulator$1 or converter$1)) HUS- OR OFF 2018/02/05
PGPUB; 10:13
USPAT
S111 {1357 Y((stack$4 or vertical$1) with (regulator$1 or {US- OR OFF 2018/02/05
converter$1)) and molding$1 PGPUB; 10:13
USPAT
EAST Search History (I nterference)
Ref {Hits Search Query DBs iiDefault Plurals {iTime Stamp
## Operator
L1 488291 i{g06f$.cpc. USPAT #OR OFF 2018/02/05
10:27
L2 2 1 and (side adj1 USPAT #OR OFF 2018/02/05
facet).clm. 10:27

2/5/2018 10:28:28 AM
C:\ Users\ pyanchus\ Documents\ EAST\ Workspaces\ 14840063.wsp

EASTSearchHistory.14840063_Accessible Version.htm[2/5/2018 10:28:31 AM]

20




Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | | ,5,0063 ZENG ET AL
H““H““““H‘HH“““H “ “H““ “‘ o o

PAUL YANCHUS llI 2115
CPC
Symbol Type Version
GO6F F 2013-01-01
GO6F | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
18

(Assistant Examiner) (Date)
/PAUL YANCHUS IIl/
Primary Examiner.Art Unit 2115 2/5/18 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20180205
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Application/Control No.

Applicant(s)/Patent Under Reexamination

14840063 ZENG ET AL.
PAUL YANCHUS llI 2115
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
G| o F 1/26 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
/PAUL YANCHUS IlI/
Primary Examiner.Art Unit 2115 2/5/18 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20180205
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 540063 ZENG ET AL

H““H““““H“““‘““H “ “H““ “‘ . o

PAUL YANCHUS llI 2115
O Claims renumbered in the same order as presented by applicant O CPA O 7D O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 16 17 33

2 2 17 18 34

3 3 18 19 35

4 4 20 36

5 5 21 37

6 6 22 38

7 7 23 39

8 8 24 40

9 9 25

10 10 26

11 1 27

12 28

12 13 29

13 14 30

14 15 31

15 16 32
NONE

Total Claims Allowed:
18
(Assistant Examiner) (Date)
/PAUL YANCHUS I/
Primary Examiner.Art Unit 2115 2/5/18 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No. 20180205
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Symbol Date Examiner
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* See search history printout included with this form or the SEARCH NOTES box below to determine

the scope of the search.
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U.S. Patent and Trademark Office
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : ZENG ET AL. Attorney Docket No. : TWT04064/US
Serial No. : 14/840,063 Group Art Unit: 2115

Filed : 2015/08/31 Examiner: YANCHUS lll, PAUL B
Title: POWER SUPPLY APPARATUS

AMENDMENT AND RESPONSE TO OFFICE ACTION

Honorable Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
In response to the Official Action mailed July 27, 2017, please amend

the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins
on page 3 of this paper.
Amendments to the Drawings begin on page 12 of this paper.

Remarks and Responses begin on page 13 of this paper.

Respectfully submitted,

/James Lynn O'Sullivan/

Date : October 27, 2017 James Lynn O'Sullivan
Registration N0.65618
CKC & PARTNERS CO., LTD.
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Amendments to the Claims

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

application:

Listing of Claims

1. (Previously Presented) A power supply apparatus, comprising:

a power unit electrically connected with a motherboard, comprising a
first base plate, at least a power switch chip allocated at the first base plate
and a plurality of pads;

a control unit stacked with the power unit, comprising a second base
plate and at least a control chip for controlling the power switch chip turn on/
off in the power unit and a plurality of pads; and

a plurality of pins for electrically connecting the power unit to the control
unit and mother board and allocated at periphery of the power unit and control
unit;

wherein the plurality of pads of the power unit and control unit are
allocated on side facet of the first base plate and second base plate
respectively, both plurality of pads of the power unit and control unit are
electrically connected with the plurality of pins so that the power unit and the
control unit are electrically connected with each other, the power supply
apparatus provides a power source for a load in the neighborhood thereof on

the motherboard.

2. (Previously Presented) The power supply apparatus of claim 1,

3

29



wherein the first base plate and the second base plate are in a substantially

same size.

3. (Original) The power supply apparatus of claim 1, wherein the
second base plate integrates a power switch chip to improve area utilization

thereof.

4. (Original) The power supply apparatus of claim 1, further comprising
molding material, wherein the molding material encapsulates the power unit
and control unit respectively, the plurality of pads of the power unit and control

unit emerges from molding material respectively.

5. (Original) The power supply apparatus of claim 4, wherein the
molding material of the control unit has a plurality of recesses reserved for

connection with the pins thereof.

6. (Original) The power supply apparatus of claim 4, wherein the

molding material encapsulates two sides of the power unit.

7. (Original) The power supply apparatus of claim 6, wherein the power
unit further comprises bottom pads emerged from one side of power unit that
is encapsulated by the molding material for adjacent electrical connection

thereof.

8. (Original) The power supply apparatus of claim 1, further comprising

another power unit stacked with the power unit and the control unit, wherein

4

30



the another power unit is parallel connected with the power unit and controlled

by the control unit.

9. (Original) The power supply apparatus of claim 8, wherein each of
the power unit and the another power unit has a magnetic device, the
magnetic devices of the power unit and the another power unit share the

same magnetic core.

10. (Previously Presented) The power supply apparatus of claim 1,
wherein the plurality of pins cover outer surface of the power unit and the

control unit respectively.

11. (Original) The power supply apparatus of claim 1, wherein the
power unit is the one close to the motherboard, the control unit is the other

one stacked on the power unit.

12. (Canceled)

13. (Original) The power supply apparatus of claim 1, further
comprising:

a heat sink, attached with the power unit to improve heat dissipation.

14. (Previously Presented) A power supply apparatus, comprising:
a first stage power converter receiving a power source from a mother
board and configured with a plurality of pads located on side facet thereof;

a second stage power converter configured with a plurality of pads

5
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located on side facet thereof and stacked with the first stage power converter
to receive an output of the first stage power converter to provide a power to a
load in adjacent area thereof on the motherboard; and

a plurality of pins connected with the pads of the first or/and second
stage power converter and the motherboard to realize the electrical

connection therebetween.

15. (Original) The power supply apparatus of claim 14, wherein the
output voltage of the second stage power converter is lower than the output

voltage of the first stage power converter.

16. (Previously Presented) The power supply apparatus of claim 14,
wherein the first stage converter and the second stage converter are

configured in a substantially same size.

17. (Previously Presented) A power supply apparatus, comprising:

a first unit electrically connected with a motherboard, comprising a first
base plate, and at least a power switch chip allocated at the first base plate;

a second unit stacked with the first unit;

a plurality of pins for electrically connecting the first unit to the second
unit and mother board and allocated at periphery of the first unit ; and

a plurality of pads distributed along a lateral side of the first unit and a
lateral side of the second unit, and electrically coupled with the plurality of pins,
wherein the plurality of pins include surface-mount pins, and are distributed
along the outer surface of the first unit and the second unit, so that the first

unit and the second unit could electrically connected with each other, the

6
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power supply apparatus provides a power source for a load in the

neighborhood thereof on the motherboard.

18. (Previously Presented) The power supply apparatus of claim 17,
wherein the second unit has a surface facing the first unit and a plurality of

connection pads disposed on the surface.

19. (Currently Amended) The power supply apparatus of claim 18,

wherein the pins extend along extends—aleng-the out surface of the first unit to

connect the connection pad of the second unit with the first unit.

20. (New) A power supply apparatus, comprising:

a bearing plate;

insulation material formed on two opposite surfaces of the bearing plate;
and

a plurality of pins electrically connected to the bearing plate and

allocated along lateral sides of the insulation material.

21. (New) The power supply apparatus of claim 20, further comprising:

a plurality of first pads disposed on lateral sides of the bearing plate.
22. (New) The power supply apparatus of claim 21, wherein the
plurality of pins are electrically connected to the plurality of first pads, and the

plurality of first pads are electrically connected to the bearing plate.

23. (New) The power supply apparatus of claim 22, wherein two

-
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terminals of each of the pins have two SMD pads, wherein the two SMD pads
of each of the pins are extending to an upper surface and a lower surface of

the insulation material, respectively.

24. (New) The power supply apparatus of claim 23, wherein edges of
the upper surface and the lower surface of the insulation material have
recesses, and the two SMD pads of each of the pins extend to the recesses at

the upper surface and the lower surface of the insulation material.

25. (New) The power supply apparatus of claim 21, further comprising:
at least one second pad, wherein the second pad is located at an upper
surface or a lower surface of the insulation material and the second pad is

electrically connected to the bearing plate.

26. (New) The power supply apparatus of claim 20, wherein the two
opposite surfaces of the bearing plate are covered with the insulation material,
and at least one lateral side of the bearing plate is exposed from the insulation

material.

27. (New) The power supply apparatus of claim 26, further comprising:
at least one second pad, wherein the second pad is located at an upper
surface or a lower surface of the insulation material and the second pad is

electrically connected to the bearing plate.

28. (New) The power supply apparatus of claim 20, wherein the

bearing plate is embedded in the insulation material to form a cuboid body,

8
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edges of an upper surface and a lower surface of the cuboid body have
recesses, and two terminals of each of the pins have SMD pads extending to

the recesses at the upper surface and the lower surface of the cuboid body.

29. (New) The power supply apparatus of claim 28, further comprising:

a plurality of first pads disposed on lateral sides of the cuboid body,
wherein the plurality of pins are electrically connected to the plurality of first
pads, and the plurality of first pads are electrically connected to the bearing

plate.

30. (New) The power supply apparatus of claim 28, further comprising:
at least one second pad, wherein the second pad is located at the
upper surface or the lower surface of the cuboid body and the second pad is

electrically connected to the bearing plate.

31. (New) The power supply apparatus of claim 20, wherein the power

supply apparatus is a power unit or a control unit.

32. (New) The power supply apparatus of claim 20, wherein the power
supply apparatus is a non-regulated isolated transforming module, wherein a
regulated module is stacked on the non-regulated isolated transforming

module and electrically connected with at least one of the plurality of pins.

33. (New) The power supply apparatus of claim 20, wherein two
terminals of each of the pins have two SMD pads, wherein the two SMD pads

of each of the pins are extending to an upper surface and a lower surface of

9
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the insulation material, respectively.

34. (New) A power supply apparatus, comprising:

a bearing plate;

insulation material formed on two opposite surfaces of the bearing plate;
and

at least one pin electrically connected to the bearing plate and

contacting at least part of the insulation material.

35. (New) The power supply apparatus of claim 34, further comprising:
at least one first pad disposed on a lateral side of the bearing plate,
wherein the pin is electrically connected to the first pad, and the first pad is

electrically connected to the bearing plate.

36. (New) The power supply apparatus of claim 34, wherein the pin
covers at least part of a lower surface, at least part of an upper surface of the

insulation material and at least part of two lateral sides of the bearing plate.

37. (New) The power supply apparatus of claim 36, wherein at least

one lateral side of the bearing plate is exposed from the insulation material.

38. (New) The power supply apparatus of claim 36, wherein two

terminals of the pin have SMD pads located at the upper surface of the

insulation material.

39. (New) The power supply apparatus of claim 34, wherein the
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bearing plate is embedded in the insulation material to form a cuboid body,
and the pin covers at least part of a lower surface, at least part of an upper

surface and at least part of two lateral sides of the cuboid body.

40. (New) The power supply apparatus of claim 39, wherein two
terminals of the pin have SMD pads located at the upper surface of the cuboid

body.

11
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Amendments to the Drawings

Attached hereto is a replacement sheet of drawings that comply
with the provisions of 37 C.F.R. § 1.84. This sheet, in Fig. 25, previously
omitted element “pad 3440’ ” has been added. Support for the amendment
to drawings is found in as-filed specification.

It is respectfully requested that the corrected drawings be approved

and made a part of the record of the above-identified application.

12
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Remarks and Responses

The Examiner is thanked for the thorough examination of the present
application. The Office Action, however, tentatively rejected claims 1-11 and
13-19. In response, new claims have been amended to more clearly define
over the cited art. These new claims are supported by Figures 4, 18, 25, 26
and 27, and the related portions of as-filed specification, such as paragraphs
[0061], [0078], [0100] and [0101]. Accordingly, the amendments do not

introduce any new matter.

Claim Rejection - 35 U.S.C. § 102 and 103

Applicant respectfully requests reconsideration of the rejections for at

least the reasons that follow.

A claim is anticipated only if each 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 USPQ2d 1051, 1053 (Fed. Cir. 1987). '"The identical invention

must_be shown _in_as complete detail as is contained in the ... claim.”

Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913,
1920 (Fed. Cir. 1989).

“All words in a claim must be considered in judging the patentability of that

claim against the prior art.” In re Wilson, 424 F.2d 1382, 1385, 165 USPQ

494, 496 (CCPA 1970). If an independent claim is nonobvious under 35
U.S.C. 103, then any claim depending therefrom is nonobvious. In re Fine,

837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

First, the Examiner’s attention is drawn to Fig. 1 of Matsumoto (US
20050189566 A1), which is reproduced below. Fig. 1 of Matsumoto only

shows that the conductor land patterns 4 are provided on the top surface of
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the circuit boards 2. It is clear that Matsumoto fails to disclose that the

conductor land patterns 4 are allocated on side facet of the circuit boards 2.
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Fig. 1 of Matsumoto

Accordingly, Matsumoto fails to describe each and every element (e.g.,
the plurality of pads of the power unit and control unit are allocated on side
facet of the first base plate and second base plate respectively) as set forth in
the claim 1.

Similarly, Matsumoto also fails to describe each and every element
(e.g., a first stage power converter configured with a plurality of pads located
on side facet thereof, and a second stage power converter configured with a
plurality of pads located on side facet thereof) as set forth in the claim 14.

Similarly, Matsumoto still also fails to describe each and every
element (e.g., a plurality of pads distributed along a lateral side of the first
unit and a lateral side of the second unit) as set forth in the claim 17.

In view of the foregoing remarks, it is respectfully submitted that the

prior art utilized by the Office Action fails to disclose all claim limitations

14
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recited in independent claims 1, 14 and 17. Accordingly, reconsideration and
withdrawal of this portion of the 35 U.S.C. § 103 rejections are respectfully
requested. Insofar as all remaining claims depend from claims 1, 14 and 17,
the rejections of the remaining claims should be withdrawn for at least the
same reasons. In re Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 1596, 1600 (Fed. Cir.

1988).
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Conclusions
For all of the aforementioned reasons, applicants submit that the
specification and claims are now in proper form, and that the claims define
patentably over the prior art of record. Therefore applicants respectfully
request allowance for this case at the Examiner’s earliest convenience.
The Commissioner is hereby authorized to charge Deposit Account

50-4669 for any deficiencies or credit for any over payments.

Respectfully submitted,

/James Lynn O'Sullivan/

Date : October 27, 2017 James Lynn O'Sullivan
Registration N0.65618
CKC & PARTNERS CO,, LTD.
Room 1901, 19/F, Lee Garden One,
33 Hysan Avenue, Causeway Bay,
Hong Kong
Phone : (888)388-6609
Fax : (888)388-6582
Agent for Applicant(s)
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(Replacement Sheet)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jian-Hong ZENG Confirmation No. : 8903

Serial No.14/840,063 Group Art Unit : 2113
Filed : August 31, 2015 Examiner : YANCHUS Iii, PAUL
B

Docket No. TWT04064/US

For : POWER SUPPLY APPARATUS

INFORMATION DISCLOSURE STATEMENT

U.S. PATENT AND TRADEMARK OFFICE
Commissioner for Patents

P.O.BOX 1450

ALEXANDRIA, VA 22313-1450,

US.A.
Dear Sir,

This information disclosure statement is filed in accordance with 37 C.F.R.§
§81.56, 1.97, and 1.98, and specifically :

[ 1 under 37 CFR 1.97(b), or

(with Three months of filing national application; or date of entry of international
application ; or before mailing date of first office action on the merits ; or before the
mailing of a first office action after the filing of a request for continued examination
under §1.114 ; whichever occur last)

under 37 CFR 1.97(c) together with either a :
Statement Under 37 C.F.R.1.97(e), or
[_] afeeunder 37 CFR 1.17(p), or
(After the CFR 1.97(b) time period, but before the final office action or notice

of allowance, whichever occurs first)

{1 under 37 CFR1.97(d) together with a :
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[ ] Statement Under 37 C.F.R.1.97(e), and
[ ] a petition fee set forth in 37 CFR 1.17(p).
(Filed after final office action or notice of allowance, whichever occurs first,
but before payment of the issue fee)

At any time during the pendency of this application, please charge any fees
required to Deposit Account pursuant to 37 CFR 1.25. The Commissioner is hereby

requested to credit any overpayment to Deposit Account No. 504669.

Applicant(s) submit herewith Form PTO SB/08A-08B-08a — Information
Disclosure Statement by Applicant together with copies (where required) of patents,
publications or other information of which applicant(s) are aware, which applicant(s)
believe(s) may or may not be material to the examination of this application and for
which there may be a duty to disclose in accordance with 37 CFR 1.56. As required
by 37 C.FR. §1.98(a), a legible copy of each document is provided.

{1 A concise explanation of the relevance of foreign language patents, foreign
language publications and other foreign language information listed on PTO Forms
SB/08A-08B-08a, as presently understood by the individual(s) designated in 37 CFR
1.56 (¢) most knowledgeable about the content is given on the attached sheet, or
where a foreign language patent is cited in a search report or other action by a foreign
patent office in a counterpart foreign application, an English language version of the
search report or action which indicates the degree of relevance found by the foreign
office is listed in the form PTO SB/08A-08B-08a and is enclosed herewith.

The following rights are reserved by the Applicant(s) : the right to establish the
patentability of the claimed invention over any of the listed document should they be
applied as reference, and/or the right to prove that some of these documents may not
be prior art, and/or the right to prove that some of these documents may not be

enabling for the teachings they purport to offer.

This statement should not be construed as a representation that an exhaustive
search has been made, or that information more material to the examination of the
present application does not exist. Any statements or identifications regarding the
relevance of any portion(s) of cited references should not be construed as a
representation that the most relevant portion(s) have been identified, and the absence
of such statements or identifications should not be construed as representations that

there are no relevant portion(s). The Examiner is specifically requested not to rely
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solely on the materials submitted herewith. The Examiner is requested to conduct an
independent and thorough review of the documents, and to form independent opinion
as to their significance.

It is requested that the information disclosed herein be made of record in this
application and that the Examiner initial and return a copy of the enclosed PTO
SB/08A-08B-08a to indicate the documents have been considered.

Respectfully submitted,

/James Lynn O'Sullivan /

James Lynn O'Sullivan
Registration No.65618

CKC & PARTNERS CO,, LTD.
Room 1901, 19/F, Lee Garden One,
33 Hysan Avenue, Causeway Bay,
Hong Kong

Phone : (888)388-6609

Fax : (888)388-6582

Agent for Applicant(s)
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Application No. Applicant(s)
14/840,063 ZENG ET AL.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
PAUL YANCHUS Il 2115 f(‘gtsus

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

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

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

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

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

Status
1) Responsive to communication(s) filed on 4/14/17.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-11 and 13-19 is/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) 1-11 and 13-19is/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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date . ) ther: _.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170722A
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Application/Control Number: 14/840,063 Page 2
Art Unit: 2115

DETAILED ACTION
This non-final office action is in response to communications filed on 4/14/17.
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-3, 8, 10, 11 and 17-19 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Matsumoto et al., US Patent Application Publication no. 2005/0189566
[Matsumoto].

Regarding claim 1, Matsumoto discloses a power supply apparatus, comprising:

a power unit electrically connected with a motherboard, comprising a first base
plate, at least a power switch chip allocated at the first base plate and a plurality of pads
[switching power supply circuit 2B (or Pg), Figures 1 and 2 and paragraphs 0037, 0039,
0040 and 0045-0047];

a control unit stacked with the power unit, comprising a second base plate and at
least a control chip for controlling the power switch chip turn on/ off in the power unit
and a plurality of pads [switching power supply circuit 2A (or P,) includes a control
circuit section for controlling semiconductor switches 30a and 30b, Figures 1 and 2 and

paragraphs 0037, 0039, 0040 and 0045-0047]; and

58



Application/Control Number: 14/840,063 Page 3
Art Unit: 2115

a plurality of pins for electrically connecting the power unit to the control unit and
mother board and allocated at periphery of the power unit and control unit [Figure 1 and
paragraphs 0037-0040];

wherein the plurality of pads of the power unit and control unit are allocated on
side facet of the first base plate and second base plate respectively, both plurality of
pads of the power unit and control unit are electrically connected with the plurality of
pins so that the power unit and the control unit are electrically connected with each
other, the power supply apparatus provides a power source for a load in the
neighborhood thereof on the motherboard [Figure 1 and paragraphs 0037-0040 and
0040-0047].

Regarding claim 2, Matsumoto further discloses that the first base plate and the
sacond base plate are in a substantially same size [Figure 1],

Regarding claim 3, Matsumoto further discloses that ihe second base
plate inlegrates a power switch chip to improve area utilization thereof [paragraph
00451

legarding claim 8, Matsumato further discioses another power unit stacked with
the powsr unit and the contral unit, wherein the another powsy unit is parallel connecied
and controlied by the control unil [paragraph 0078].

Fegarding claim 10, Malsumolo further dizcloses that the plurality of pins cover

outer surface of the power unit and the control unit respactively [Figure 1 and

paragraphs 0037-00401.
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Regarding claim 11, Matsumoto further discloses that the powsr unitis the one
close o the motherboard, the control unit is the other one stacked on the power unil
{Figures 1 and 2 and paragraphs 0037, 0039, 0040 and 0045-0047:.

Regarding claim 17, Matsumoto discloses a power supply apparatus, comprising:

a first unit electrically connected with a motherboard, comprising a first base
plate, and at least a power switch chip allocated at the first base plate [switching power
supply circuit 2B (or Pg), Figures 1 and 2 and paragraphs 0037, 0039, 0040 and 0045-
0047];

a second unit stacked with the first unit [switching power supply circuit 2A (or Pa),
Figures 1 and 2 and paragraphs 0037, 0039, 0040 and 0045-0047];

a plurality of pins for electrically connecting the first unit to the second unit and
mother board and allocated at periphery of the first unit [Figure 1 and paragraphs 0037-
0040]; and

a plurality of pads distributed along a lateral side of the first unit and a lateral side
of the second unit, and electrically coupled with the plurality of pins, wherein the plurality
of pins include surface-mount pins, and are distributed along the outer surface of the
first unit and the second unit [Figure 1 and paragraphs 0037-0040].

Regarding claim 18, Matsumoto further discloses that the second unit has a
surface facing the first unit and a plurality of connection pads disposed on the surface

[Figure 1 and paragraphs 0037-0040].
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Regarding claim 19, Matsumoto further discloses that the pins extends along the
out surface of the first unit to connect the connection pad of the second unit with the first

unit [Figure 1 and paragraphs 0037-0040].

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 4-7, 9 and 13 are rejected under 35 U.S.C. 103 as being unpatentable
over Matsumoto et al., US Patent Application Publication no. 2005/0189566
[Matsumoto].

Regarding claims 4-7, Matsumoto does not disclose using molding materials for
encapsulating the power unit and control unit. Examiner takes official notice that
molding materials were conventionally used in stacked circuit applications before the
effective filing date of the claimed invention. Accordingly, it would have been obvious to
one of ordinary skill in the art use conventional molding materials to encapsulate the
power and control units in Matsumoto.

Regarding claim 9, Matsumoto discloses that each of the power unit and the

another power unit has a magnetic device [paragraphs 0044 and 0057]. Matsumoto
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does not disclose that the magnetic devices of the power unit and the another power
unit share the same magnetic core. Examiner takes official notice multiple coupled
power units conventionally shared magnetic cores before the effective filing date of the
claimed invention. Accordingly, it would have been obvious to one of ordinary skill in
the art before the effective filing date of the claimed invention to have the magnetic
devices in Matsumoto share the same magnetic core in order reduce the number of
components required to implement the power system.

Regarding claim 13, Matsumoto does not disclose a heat sink attached to the
power unit to improve hear dissipation. Examiner takes official notice that heat sinks
were conventionally included in power units to improve heat dissipation before the
effective filing date of the claimed invention. Accordingly, it would have been obvious to
one of ordinary skill in the art before the effective filing date of the claimed invention to
attach a conventional heat sink to the power unit in Matsumoto in order to improve heat

dissipation.

Claims 14-16 are rejected under 35 U.S.C. 103 as being unpatentable over
Matsumoto et al., US Patent Application Publication no. 2005/0189566 [Matsumoto], in
view of Kondou et al., US Patent Application Publication no. 2014/0306674 [Kondou].

Matsumoto, as described above, discloses a plurality of power circuits stacked
vertically and connected via pins to each other and to a motherboard in order to provide
converted power. Matsumoto does not disclose that the power circuits are arranged in

cascaded stages such that one of the power circuits provides power to the input of the
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other power circuit. Like Matsumoto, Kondou discloses a power conversion circuit
arrangement in which power circuits may be stacked vertically. Specifically, Kondou
discloses that the power control circuits may be power conversion stages stacked
vertically and cascaded such that a second power conversion stage receives input
power from a first power conversion stage [paragraph 0058]. Since it was known in the
art before the effective filing date of the claimed invention to arrange power conversion
circuits in a cascaded and vertically stacked configuration, it would have been obvious
to one of ordinary skill in the art to apply the Matsumoto teachings to cascaded and

vertically stacked power conversion circuits.

Response to Arguments
Applicant’s arguments, with respect to the previous rejections of claims 1-11 and
13-19 have been fully considered and are persuasive. Therefore, the rejections have
been withdrawn. However, upon further consideration, new grounds of rejection are

made in view of Matsumoto and the combination of Matsumoto and Kondou.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL YANCHUS IIl whose telephone number is
(571)272-3678. The examiner can normally be reached on Mon-Fri 10AM-6PM.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas Lee can be reached on (571) 272-3667. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

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

/PAUL YANCHUS IlI/
Primary Examiner, Art Unit 2115
July 22, 2017
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant . ZENG ETAL. Attorney Dockat No. 1 TWT04084/US
Serial No. ;. 14/840,063 Group Art Unit: 2115

Filed : 2015/08/31 Examiner: YANCHUS i, PAUL B
Title: POWER SUPPLY APPARATUS

AMENDMENT AND RESPONSE TO OFFICE ACTION

Honorable Commissioner for Patents
PO, Box 1450
Alexandria, VA 22313-1450

Dear Sir:
In response to the Official Action mailed Jan. 17, 2017, please amend

the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins
an page 3 of this paper
Remarks and Responses begin on page 8 of this paper.

Respectiully submitted,

fJames Lynn O'Sullivan/

Pate  April 14, 2017 James Lynn O'Sullivan
Registration No.65618
CKC & PARTNERS CQ., LTD.
Room 1901, 19/F, Lee Garden One,
33 Hysan Avenue, Causeway Bay,
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Amendments to the Claims

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

application:

Listing of Claims

1. {Currently amended} A power supply apparatus, comprising:

a power unit electrically connected with a motherboard, comprising a
first base plate, at least a power swilch chip allocated at the first base plate
and a plurality of pads;

a control unit stacked with the power unil, comprising a second base
plate and at least a control chip for controlling the power switch chip turn on/
off in the power unit and a plurality of pads; and

a plurality of pins for electrically connecting the power unit to the control
unit and mother board and allocated at periphery of the power unit and control
unit;

whereiny the plurality of pads of the power unit and control unit are
allocated on side facetl of the first base plate and second base plale
raspectively, both plurality of pads of the power unit and control unit are
aelectrically connected with the plurality of pins so that the power unit and the

control unit sswidarg electrically connected with each other, the power supply

apparatus provides g power source fora load in the neighborhood thersof on

the motherboard.

2. {Currently amended) The power supply apparatus of claim 1,

3
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wharegin the first base plate and the second base plate are in g

3. {Qriginal} The power supply apparatus of claim 1, wherein the
second base plate integrates a power switch chip to improve area utilization

thereof.

4. {Original) The powsr supply apparatus of claim 1, further comprising
molding material, wherein the molding material encapsulates the power unit
and control unit respectively, the plurality of pads of the powser unit and control

unit emerges from molding material respectively.

5 {Ornginal) The power supply apparatus of claim 4, wherein the
moiding material of the confrol unit has a plurality of recesses reserved for

connection with the pins thereof.

6. (Original} The power supply apparatus of claim 4, wherein the

molding material sncapsulates two sides of the powsr unit.

7. {Original) The power supply apparatus of claim 8, wherein the power
unit further comprises bolfom pads emerged from one side of power unit that
is encapsulated by the molding material for adjacent electrical connection

thersof,

8. {Original) The power supply apparatus of claim 1, further comprising

another power unit stacked with the power unit and the control unit, wherein

4
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the another power unit is parallsl connected with the power unit and controlisd

by the condrol unit.

9. {(Original) The power supply apparatus of claim 8, wherein each of
the power unit and the another power unit has a magnetic device, the
magnetic devices of the power unit and the another power unit share the

same magnetic core.

10, (Currently amended) The power supply apperatus of claim 1,

wherein the plurality of pins cover ouler surface of the power unit and the

confrol unit respectively- a8 i GEE- RS- SHEIHTIE RS TR QNS

S s atiey ool

11. {Original} The power supply apparatus of claim 1, wherein the

power unit is the one close o the motherboard, the control unit is the other

one stacked on the power unit.

12. (Canceled)

13. {Qriginal} The power supply apparatus of claim 1, further

comprising:

a heat sink, attached with the power unit to improve heat dissipation.

14, {Currently amended)} A power supply apparatus, comprising:

a first stage power converter & _a power source from a

mother board and configured with a plurality of pads located on side facet

>
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thereof,

a second stage powsr converter configured with a plurality of pads
located on side facet theraof and stacked with the first stage powsr converter
o receive an output of the first stage power converter to provide a power to a
load in adjacent srea thereof on the motherboard; and

a plurality of pins connected with the pads of the first orfand second
stage powser converter and the motherboard to realize the electrical

connection therebetweean.

15. (Original)y The power supply apparatus of claim 14, wherein the
output voltage of the second stage power converter is lower than the output

voltage of the first stage power converter.

16. (Currently amended} The power supply apparatus of claim 14,

wherein the first stage converter and the second stage converter are

configurad in g auisly

17. (Currently amended)} A power supply apparatus, comprising:
a first unit eleclrically connected with a motherboard, comprising a first

base plate, ¢

t least & power switch chip sliocated at the first base plate

SIS O e ol o alaat ool sannan o e

a plurality of pins for electrically connecting the first unit to the second

unit and mother board and allocated at periphery of the first unit |

&
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v so that the first unit and the second unit could elecirically connected

with each other, the power supply apparatus provides a power source for a

foad in the neighborhood thereof on the motherboard.

18. {Currently amended) The power supply apparatus of claim 17,
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19. {Qriginal} The power supply apparatus of claim 18, wherein the pins

axtends along the out surface of the first unit to connect the connection pad of

the sscond unit with the first unit.
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Remarks and Responses

The Examiner is thanked for the thorough examination of the present
application. The Office Action, however, tentatively rejected claims 1-18. In
response, claims have been amended o maore clearly define over the ciled
art.

Support for the amendment to claims is found in as-filed specification.

Accordingly, the amendments do not introduce any new matter.

Claim Objection
Claims 1 and 14 have been corrected as suggested by the Examiner

Therefore, the objection of these claims should be withdrawn.

Claim Rejection - 358 U.S.C, § 112

Regarding the rejection of claims 2, 10, 18 and 18, these claims have
been amended in a clear manner. Therefore, the rejection of these claims
should be withdrawn.

Moreover, since claim 12 has been cancsiled, the rejection of claim 12

should be withdrawn,

Claim Rejection - 35 U.8.C. § 102 and 103
Applicant respectiully requesis reconsideration of the rejections forat

least the reasons that follow.

A-clafm o aniivivated only i eack and wvery elemeni ax xet forde in dhe

sfaim s found, either sawesse s inderpnefy desoribsd, i o singde yoiosy g0t

Aee

Ferdggaal Brosove Undos QG Co of Califorsda, 314 F 2 828,

G331, 2 UNPQ2G 1031, 1033 Fedd Cir. 18873, "The idensical fnvention

fecd
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gt be shown gl complste deraf gy s onntained dn the . g

Richardvon v Susnki Motor Clo, 888 F2d 1226, 1235, ¢ LISPQ24 1943,

1820 (Fed i 1988

A wordy in g ofaim nuest be considered D fudeing the pateniahifiie of that

claim qualast the prior gV v ve Wilson, 424 F.24 1382, 1383, 165 USPQ

I94, 496 (COPA 1970). IF an independent olaim i nonobvious wnder 33
RSO 103, then any claim depending thevefrom is nonobvious. In ve Fing,

837 F 2 1071, 5 LAPORA 15396 (Fed. Oir 19880,

First, Harris (U8 2008/0101025 A1) only discloses that the power
system 130 can include numerous embodiments for providing power to
electronic components (such as heatgenerating components 118) but falls to
disclose an actual control unit stacked with the power sysiem 130,
Tharefore, Harris falls to describe each and every element (2.g., a control unit
stacked with the power unit) as set forth in the claim 1. According to this the
stack structure as defined in claim 1, the height of the powsr supply can be
more properiy utilized so as to reslize a smaller floor space st a given volume
while retaining sufficient volume o enswe a higher efficiency; accordingly, it
accomphshes both the high power pressure and high efficiency.  {See par
[D031] of the present application).

in addiion, Hards oot only fails fo tesch of suggest that the
heat-generating componant 110 has a control chip for controlling the power
switch chip twrn o/ off in the power system 130, but also fails to teach or
suggest that the power system 130 has a control chip for controlling the power
switch chip tum on/ off in the heat-generating component 110, Accordingly, #

is clear that Harris fails to teach or suggest “g_conirol unit ... comprising ... at

least a _control chip for controlling the power switch chip tum on/ off in the
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powser ynit” as set forth in claim 1. Therefore, Harris doss not disclase avery
glement as set forth in caim 1. For gt least this additional reason, the
rejection of claim 1 should be withdrawn.

Moreover, fnowe (US-2002/0131258A1}) only discloses that the
module substrates 3a and 3b are connectad in series, and the sum (VarVb)
of an outpul voltage Va of the lower module substrate 3a and an output
voltage Vb of the upper module substrate 3b is supplied to the load.
However, noue fails to teach or suggest that the lower module subsirate 3a
receives an output of the upper module substrate 3b andior the upper module
substrate 3b receives an oulput of the lower module substrate 3a.

Accordingly, it is clear that lnoue fails to teach or suggest “a_second stage

power converter ... 1o receive an oulput of the first stage power converer” as

set forth in claim 14. Therefore, Inowe does not disclose every element as
set forth in claim 14.  For at least this reason, the rejaction of claim 14 should
be withdrawn,

Moreover, in Fig. 1B of lnoue, connecting pads 12 are fastened on a
top surface of the motherboard 2 rather than lateral sides of the module
substrate 3a and 3b. According to /nove's teaching, the module substrate 3a
andfor 3b cannot act as the motherboard.  In facl, connecling pads 12a are
used for connecting the motherboard 2 and the module substrate 3a through
connecting member da, and connecting pads 12b are used for connecting the
motherboard 2 and the module substrate 3b through connecting member 4b.

Howsver, in the present application, pads gre used for comnecting one
unit {e.g., first/second unit) to another unit (e.g9., secondffirst unit) rather than
motherboard, and a first unit electrically connected with a motherboard is

defined in claim 17 without needing /noue's pads 12 of motherboard 2.

1Y
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Accordingly, it is clear that fnoue fails {0 teach or suggest “a plurality of pads

distributed slong 2 igteral side of the first unit and a lateral side of the second

unif” as set forth in claim 17.  In order fo achieve a betler dissipation effect
and to further reduce the overall size of the module, in claim 17, the pads are
disposed at the lateral side of the bearing plate in sach unit (See par [0100] of
the present application). Therefore, Inoue does not disclose every element
as set forth in ¢laim 17, For at least this reason, the rejection of claim 17
should be withdrawn.

Based on 37 CFR 1,104, when a reference is complex or shows or
describes inventions other than thatl claimed by the applicant, the particular
part reied on must be designated as nearly as practicable. The pertinence of
each reference, if not apparent, must be clearly explained and each rejected
claim specified. However, the Office Action only roughly cites some
paragraphs of the prior art, but fails to clearly explain which element of the
prior art can be equaled 1o each and every element as set forth in the claims 1,
14 and 17.

in view of the foregoing remarks, it is respectfully submitted that the
prior art utilized by the Office Action fails o disclose all claim mitations
recited in independent ¢laims 1, 14 and 17.  Accordingly, reconsideration and
withdrawal of this portion of the 35 U.S.C. § 103 rejsctions arg raspectiully
requested. Insofar as all remaining claims depend from claims 1, 14 and 17,
the rejections of the remaining claims should be withdrawn for at least the
same reasons. In re Fine, 837 F.2d 1071, 5 US . FPQ.2d 15988, 1800 {(Fed. Ciy.
1888}

i
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Conclusions
For all of the aforementionsd reasons, applicants submit that the
specification and claims are now i proper form, and that the claims defing
patentably over the pror art of record. Therefore applicants respectiully
request allowance for this case at the Examiner’s sarliest convanience.
The Commissionsy is hereby authorized to charge Deposit Account

50-4669 for any deficiencies or-credit for any over payments.

Respectfully submitted,

IJames Lynn O'Sullivan/

Date © Aprit 14, 2017 James Lynn O'Sullivan
Registration No. 65618
CKO & PARTNERS CO., LTD.
Room 1801, 18/F, Lee Garden One,
33 Hysan Avenue, Causeway Bay,
Hong Kong
Phone | (888)388-8609
Fax 1 (888)388-8582
Agent for Applicant(s)
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Application No. Applicant(s)
14/840,063 ZENG ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PAUL YANCHUS Il 2116 f(‘gts"s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply
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- 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 7/18/16.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
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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) 1-19is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-19is/are rejected.
8)[1 Claim(s) ____is/are objected to.
9 Claim(s) are subject to restriction and/or election requirement.

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

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 8/31/15 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1..X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.
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1) IZ Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) Iz Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
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Application/Control Number: 14/840,063 Page 2
Art Unit: 2116

DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Objections
Claims 1 and 14 are objected to because of the following informalities:
Regarding claim 1, it appears that “could" in line 15 should instead be “are”.
Regarding claim 14, it appears that "received" in line 2 should instead be
"receiving".

Appropriate correction is required.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS.—Subject to subsection (e), a claim in dependent
form shall contain a reference to a claim previously set forth and then specify a further
limitation of the subject matter claimed. A claim in dependent form shall be construed to
incorporate by reference all the limitations of the claim to which it refers.

Claim 10 is rejected under 35 U.S.C. 112(b), as being indefinite for failing to
particularly point out and distinctly claim the subject matter which the inventor or a joint

inventor, or for pre-AlA the applicant regards as the invention. The language "as much
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as possible" is indefinite because it is unclear what amount of coverage it is referring to.
For examination purposes, the limitation will be disregarded.

Claims 2 and 16 are rejected under 35 U.S.C. 112(b) as being indefinite for
failing to particularly point out and distinctly claim the subject matter which the inventor
or a joint inventor, or for pre-AlA the applicant regards as the invention. It is unclear
what the language "in approximate sizes" means. For examination purposes, the
limitation will be interpreted as the same size.

Claim 12 is rejected under 35 U.S.C. 112(d) as being of improper dependent
form for failing to further limit the subject matter of the claim upon which it depends, or
for failing to include all the limitations of the claim upon which it depends. Claim 12
conflicts with parent claim 1 in that claim requires the power unit and the control unit to
be stacked while claim 12 requires that the power unit and control unit be on opposite
sides of a motherboard. Since the claims conflict with each other, claim 12 fails to
include all limitations of claim 1. Applicant may cancel the claim(s), amend the claim(s)
to place the claim(s) in proper dependent form, rewrite the claim(s) in independent form,
or present a sufficient showing that the dependent claim(s) complies with the statutory
requirements.

Claim 18 is rejected under 35 U.S.C. 112(b) as being indefinite for failing to
particularly point out and distinctly claim the subject matter which the inventor or a joint
inventor, or for pre-AlA the applicant regards as the invention. It is unclear what the
language "wherein the connection pads of the second unit allocates on the surface that

stacked on the first unit" means. For examination purposes, the limitation will be

88



Application/Control Number: 14/840,063 Page 4
Art Unit: 2116

interpreted such that the connection pads of the second unit are on the surface that is

stacked on the first unit.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
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 —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1- 3, 8, 10, 11 and 13 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Harris et al., US Patent Application Publication no. 2008/0101025
[Harris]".

Regarding claims 1 and 10, Harris discloses a power supply apparatus,
comprising:

a power unit electrically connected with a motherboard, comprising a first base
plate, at least a power switch chip allocated at the first base plate and a plurality of pads

[Figure 1 and paragraphs 0024, 0026, 0028-0030 and 0039];

" Harris was cited in the 7/18/16 IDS.
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a control unit stacked with the power unit, comprising a second base plate and at
least a control chip for controlling the power switch chip turn on/ off in the power unit
and a plurality of pads [Figure 1 and paragraphs 0024, 0026, 0028-0030 and 0039]; and

a plurality of pins for electrically connecting the power unit to the control unit and
mother board and allocated at periphery of the power unit and control unit [connectors
140 in Figure 1 and paragraph 0028];

wherein the plurality of pads of the power unit and control unit are allocated on
side facet of the first base plate and second base plate respectively, both plurality of
pads of the power unit and control unit are electrically connected with the plurality of
pins so that the power unit and the control unit could electrically connected with each
other [Figure 1 and paragraph 0028], the power supply apparatus provides a power
source for a load in the neighborhood thereof on the motherboard [paragraph 0024].

Regarding claim 2, Harris further discloses that the first base plate and the
second Dase pigte arg in approximate sizes {Figure 1A}

Regarding claim 3, Harris further discloses that the second base plate integrates
a powar switch chip (o improve area utilization thereof [paragraphs 0024 and 0026].

Regarding claim 8, Harris [urther discloses another power unil stacked with the
power unit and the control unit, wherein the ancther power unit is paraliel connscted
with the power unit and controlied by the control unit [paragraph G045,

Regarding ¢laim 11, Harris further discloses that the power unitis the one close
to the motherboard, the control unit is the other one stacked on the powsr unit

[paragraphs 0024 and 0045].
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Regarding claim 13, Harris further discloses heal sink, attached with the power

unit o improve heat dissipgtion [paragraph 00271

Claims 14-19 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Inoue et al., US Patent Application Publication no. 2002/0131258 [Inoue].

Regarding claim 14, Inoue discloses a power supply apparatus, comprising:

a first stage power converter receiving a power source from a mother board and
configured with a plurality of pads located on side facet thereof [Figure 1A and
paragraphs 0038, 0039 and 0055];

a second stage power converter configured with a plurality of pads located on
side facet thereof and stacked with the first stage power converter to receive an output
of the first stage power converter to provide a power to a load in adjacent area thereof
on the motherboard [Figure 1A and paragraphs 0038, 0039 and 0055]; and

a plurality of pins connected with the pads of the first or/and second stage power
converter and the motherboard to realize the electrical connection therebetween [Figure
1A and paragraph 0040].

Regarding claim 15, Inoue further discloses that the output voltage of the second
stage power converter is lower than the output voltage of the first stage power converter
[paragraph0077].

Regarding claim 16, Inoue further discloses that the first atags converter and the
second stage converler are configured in approximate sizes [paragraph G080

Regarding claim 17, Inoue discloses a power supply apparatus, comprising:

91



Application/Control Number: 14/840,063 Page 7
Art Unit: 2116

a first unit electrically connected with a motherboard, comprising a first base
plate, at least a power switch chip allocated at the first base plate and a plurality of pads
[Figure 1A and paragraphs 0038, 0039 and 0055];

a second unit stacked with the first unit, having a plurality of connection pads for
electrical connection [Figure 1A and paragraphs 0038, 0039 and 0055]; and

a plurality of pins for electrically connecting the first unit to the second unit and
mother board and allocated at periphery of the first unit [Figure 1A and paragraphs
0038, 0039, 0040 and 0055];

wherein the plurality of pads of the first unit are allocated on side facet of the first
base plate, both plurality of pads of the first unit and plurality of connection pads of the
second unit are electrically connected with the plurality of pins so that the first unit and
the second unit could electrically connected with each other, the power supply
apparatus provides a power source for a load in the neighborhood thereof on the
motherboard [Figure 1A and paragraphs 0038, 0039, 0040 and 0055].

Regarding claim 18, Inoue further discloses that that the connection pads of the
second unit are on the surface that is stacked on the first unit [Figure 1A].

Regarding claim 19, Inoue further discloses that the pins extends along the out
surface of the first unit to connect the connection pad of the second unit with the first

unit [Figure 1A and paragraphs 0038, 0039, 0040 and 0055].

Claim Rejections - 35 USC § 103
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The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 4-7 and 9 are rejected under 35 U.S.C. 103 as being unpatentable over
Harris et al., US Patent Application Publication no. 2008/0101025 [Harris].

Regarding claims 4-7, Harris does not disclose using molding materials for
encapsulating the power unit and control unit. Examiner takes official notice that
molding materials were conventionally used in stacked circuit applications before the
effective filing date of the claimed invention. Accordingly, it would have been obvious to
one of ordinary skill in the art use conventional molding materials to encapsulate the
power and control units in Harris.

Regarding claim 9, Harris does not disclose that each of the power unit and the
another power unit has a magnetic device, the magnetic devices of the power unit and
the another power unit share the same magnetic core. Examiner takes official notice
that power units conventionally included magnetic devices and multiple coupled power
units conventionally shared magnetic cores before the effective filing date of the claimed
invention. Accordingly, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to include conventional magnetic
devices on the power units in Harris and to share the same magnetic core in order

reduce the number of components required to implement the power system.
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Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

Elbanhawy et al., US Patent Application Publication no. 2010/0093132 discloses
a stacked power module including an indictor and power transistor circuitry which is
coupled to a motherboard.

Harris et al., US Patent no. 7,068,525 discloses a stacked power module system
with redundant power modules.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL YANCHUS IIl whose telephone number is
(571)272-3678. The examiner can normally be reached on Mon-Fri 10AM-6PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kim Huynh can be reached on (571) 272-4147. The fax phone number for

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

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

/PAUL YANCHUS Il
Primary Examiner, Art Unit 2116
January 9, 2017
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1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor 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 the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher 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.

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 he 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 inspections or an issued patent.

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

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 26383335
Application Number: 14840063
International Application Number:
Confirmation Number: 8903
Title of Invention: POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name:

Jian-Hong ZENG

Customer Number:

60589

Filer:

James Lynn O'Sullivan

Filer Authorized By:

Attorney Docket Number: TWT04064/US
Receipt Date: 18-JUL-2016
Filing Date: 31-AUG-2015
Time Stamp: 23:52:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number u 'PH : Message Digest | Part/.zip| (if appl.)
423932
TWT04064US-
1 Transmittal Letter no 3
IDSLEtter_201 6071 9pdf cf30f09a46ebd1680b7da244b68c5715db2]

3d197

Warnings:
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Information:

1035074
) Information Disclosure Statement (IDS) TWT04064US- no 4
Form (SBOS) |DSForm720 1 6071 9 pdf 823d64e867211b22f21b0c6 1797606342
Warnings:
Information:
902157
3 Foreign Reference GB2399684A.pdf no 10
20edf85883d5bd59chb70708928b53a60e17]
S6cch
Warnings:
Information:
4196420
4 Foreign Reference TWM253836U.pdf no 24
73f71fc009a871a0d 18d8d96b5b39bbe247|
Warnings:
Information:
Total Files Size (in bytes){ 6557583

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of : Jian-Hong ZENG Confirmation No. : 8903
Serial No.14/840,043 Group Art Unit © 2115
Filed : August 31, 2015 Examiner : LEE THOMAS C
Docket No. TwWT04064/US

For : POWER SUPPLY APPARATUS

INFORMATION DISCLOSURE STATEMENT

U.S. PATENT AND TRADEMARK OFFICE
Commissioner for Patents

P.O.BOX 1450

ALEXANDRIA, VA 22313-1450,

US.A.
Dear Sir,

This information disclosure statement is filed in accordance with 37 CF.R.§
§81.56, 1.97, and 1.98, and specifically :

X] under 37 CFR 1.97(b), or

(with Three months of filing national application: or date of entry of international
application : or before mailing date of first office action on the merits : or before the
mailing of a first office action after the filing of a request for continued exantination
under §1.114 ; whichever occur last)

{1 under 37 CFR 1.97(c) together with either a :
{ 1 Statement Under 37 C.F.R.1.97(¢), or
{ | afeeunder 37 CFR 1.17(p), or
(After the CFR 1.97(b) time period, but before the final office action or notice

of allowance, whichever occurs first)

i1 under 37 CFR1.97(d) together with a :
[ 1 Statement Under 37 C.F.R.1.97(e), and
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[ 1 a petition fee set forth in 37 CFR 1.17(p).
(Filed after final office action or notice of allowance, whichever occurs first,

but before payment of the issue fee)

At any time during the pendency of this application, please charge any fees
required to Deposit Account pursuant to 37 CFR 1.25. The Commissioner is hereby
requested to credit any overpayment to Deposit Account No. 504669.

Applicant(s) submit herewith Form PTO SB/08A-08B-08a — Information
Disclosure Statement by Applicant together with copies (where required) of patents,
publications or other information of which applicant(s) are aware, which applicant(s)
believe(s) may or may not be material to the examination of this application and for
which there may be a duty to disclose in accordance with 37 CFR 1.56. As required
by 37 C.ER. §1.98(a), a legible copy of each document is provided.

i1 A concise explanation of the relevance of foreign language patents, foreign
language publications and other foreign language information listed on PTO Forms
SB/08A-08B-08a, as presently understood by the individual(s) designated in 37 CFR
1.56 (c) most knowledgeable about the content is given on the attached sheet, or
where a foreign language patent is cited in a search report or other action by a foreign
patent office in a counterpart foreign application, an English language version of the
search report or action which indicates the degree of relevance found by the foreign
office is listed in the form PTO SB/08A-08B-08a and is enclosed herewith.

The following rights are reserved by the Applicant(s) : the right to establish the
patentability of the claimed invention over any of the listed document should they be
applied as reference, and/or the right to prove that some of these documents may not
be prior art, and/or the right to prove that some of these documents may not be

enabling for the teachings they purport to offer.

This statement should not be construed as a representation that an exhaustive
search has been made, or that information more material to the examination of the
present application does not exist. Any statements or identifications regarding the
relevance of any portion(s) of cited references should not be construed as a
representation that the most relevant portion(s) have been identified, and the absence
of such statements or identifications should not be construed as representations that
there are no relevant portion(s). The Examiner is specifically requested not to rely
solely on the materials submitted herewith. The Examiner is requested to conduct an
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independent and thorough review of the documents, and to form independent opinion
as to their significance.

It is requested that the information disclosed herein be made of record in this
application and that the Examiner initial and return a copy of the enclosed PTO
SB/08A-08B-08a to indicate the documents have been considered.

Respectfully submitted,

/James Lynn O'Sullivan /

James Lynn O'Sullivan
Registration No.65618

CKC & PARTNERS CO_, LTD.
12th Floor, Ruttonjee House

11 Duddell Street, Hong Kong
Phone : (888)388-6609

Fax : (888)388-6582

Agent for Applicant(s)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/840,063 08/31/2015 Jian-Hong ZENG TWT04064/US
CONFIRMATION NO. 8903
60589 PUBLICATION NOTICE

JAMES O"SULLIVAN

12th Floor, Rufonies House I O
11 Duddell Street

Hong Kong,

HONG KONG

Title:POWER SUPPLY APPARATUS

Publication No.US-2016-0062428-A1
Publication Date:03/03/2016

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

page 1 of 1
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Doc Code: TRAN.LET L " -
Document Description: Transmittal Letter
PTO/SB/21 (07-09)
' Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 14/840 063
RANSMITTAL Filing Date August 31, 2015
! FORM First Named Inventor Jian-Hong ZENG
Art Unit N/A
- ‘Examiner Name N/A
a0 for all correspondence after initial filing)
o o 1 Attorney Docket Number | TWT04064/US
Total Number of Pages in This Submission

.. - ENCLOSURES (Check all that apply) ) -

After Allowance Communication to TC

D Fee Transmittal Form Drawing(s)

Appeal Communication to Board

D Fee Attached Licensing-related Papers of Appeals and Interferences

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

[

Amendment/Reply

D After Final

l:l Affidavits/declaration(s)

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

‘Proprietary Information
Status Letter

Other Enclosure(s) (please Identify
below):

Lougd gy

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

OOOOdo gg

Information Disclosure Statement CD, Number of CD(s)

Landscape Table on CD

Centified Copy of Priority Remarks
Document(s)
Reply to Missing Parts/ CN 201410442972.6

O ODO

Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SlGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm Name CKC & Partners Co., Ltd.

Signature

/James Lynn O'Sullivan/

Printed name | j 5 1o g Lynn O'Sullivan

Date 2015-08-31 Reg-No- 165618

r " CERT!IFICATE OF TRANSMISSION/MAILING ' \

| heréby 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 date shown below:

Signature /Anny/

Anny Date {2015-08-31 /

Qped or printed name

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (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. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. 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
lagency 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 dlsclosed 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 routlne use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/840,063
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 720
(ngg?RLglg@;MS 19 minus 20= OR [x 80 - 0.00
B IR | I
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/840,063 08/31/2015 2872 1600 TWT04064/US 19 3
CONFIRMATION NO. 8903
60589 FILING RECEIPT

19t Fioor, Ftonios Houso 000 A

11 Duddell Street
Hong Kong,
HONG KONG

Date Mailed: 09/16/2015

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

Inventor(s)
Jian-Hong ZENG, Taoyuan City, TAIWAN;
Chao YAN, Taoyuan City, TAIWAN;
Pei-Qing HU, Taoyuan City, TAIWAN;
Applicant(s)
DELTA ELECTRONICS, INC., Taoyuan City, TAIWAN,;

Power of Attorney: The patent practitioners associated with Customer Number 60589

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

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 201410442972.6 09/02/2014

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

If Required, Foreign Filing License Granted: 09/14/2015

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

is US 14/840,063

Projected Publication Date: 03/03/2016
page 1 of 3
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Non-Publication Request: No

Early Publication Request: No

Title

POWER SUPPLY APPARATUS
Preliminary Class

359

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3

118



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

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PTOIAIAIBD (07-12)

Approved for use through 11/30/2014. OMB 0851.0035

us. Petent and Trademark Office; U.S DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1895, no persons ara required o respond 1o a collection f infarmation unless it displays a valid OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powsrs of attorney given in the application identified In the attached statement
under 37 CFR 3.73(c).

| hereby appeoint:

Practitioners associated with Customer Number
OR

D Practiioner(s) named below (if more than ten patent praciitioners are to be named, then a customer numbar must be used);

60589

© Name Registration Name Registration
Numbsr Number

As altorney{s) or agenl(s) to represent tha undersigned befars the United States Patent and Trademark Offi ice (USPTO in conheclion with
any and all patent applications a ssigned only to the undersigned according o the USPTO assig it ig s docy ments
attached to this form in accordance with 37 CFR 3.73(c).

Please change the corespondence address for the application Identified in the attached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number; 50589
OR

Firm or
Individual Name

Address D

Clty
Country

Telephone . Emall

Assignes Name and Address: DE] TA ELECTRONICS, INC.
No.252, Shanying Rd., Guishan Dist,, Taoyuan City 333, Taiwan, R.O.C.

A copy of this form, together with a statement under 37 CFR 3.73(c) {Form PTO/SB/I8 or equivalent} Is required to be
Filad in each application in which this form is used. The statement under 37 CFR 2.73{(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and litle is supplied below is autharized to act on behalf of the assignee

Signature é‘_ﬂ( 7 7. Date V‘g’/B/Iz
7’
Name TING CHAOPINMG Teleptone §86-2-8797-2088
Title General Counsel :
This collection of Iniormutson is requlred by 37 CFR 1.31, .32 and 1.33, Tho Information 15 required to obtain of eetain & henelit by the public which s to Tiie {and
by tha USPTQ o p ) 8n appiication. € ity fs g d hy 35U.5.C. 122 and 37 CFR 1.11 and £.14. Trds co¥action is estimated {otake 3 minates
{0 complete, lm:(uding gathemg, prepadng and submitting the completed application form 1o the USPTQ, Time will vary di ding upon the individual case. Any

comments on the amount of imae you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Qfiicer,
.8, Patent and Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandsia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: & Jush for P , P.O. Box 1488, Alexandrla, VA 21313-1{60.

if you need sssistance in completing the form, cali 1-800-PTC-9198 and select option 2,
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PTO/AIANGT {06-12)
NP-14607-US-C/20130389-US Approved for use through 813172014, OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

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

invenion |POWER SUPPLY APPARATUS

Invention

As the below named inventor, } hereby declare that:

This declaration . i
is directed to: . The attached application, or

u United States application or PCT international application number

filed on

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

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

t hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (8) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social secuiity numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submited for payment purposes) is never required by the USPTO
{o support a petition or an application. If this type of personal information is included in documents submitted to the USPTQ,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionsrapplicant is advised that the record of a patent application s available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: _Jian-Hong ZENG Date (Optionat) : ZC’/‘k/ﬂ ?/L‘{
Signature: _} Lew "/L /0“5 (?'/;'/V &

Note: An application data sheet {PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/G1 form for each additional inventor.

This collection of information is required by 35 U.5.C. 115 and 37 CFR 1.63. The information is required {o obtain o 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 GFR 1.11 and 1.14. This coltection is estimaled o take 1 minute to
complete, including gathering. preparing, and stibmitting the completed application form to the USPTO. Time will vary depanding upon the individual case. Any
comments on the amount of time you require fo compilete this forrm andfor stiggestions for reducing this burden, should be sent 1o the Chief nformation Officer, U.8.
Patent and Trademark Office, .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,

¥ you need assistance in completing the form, calf 1-800-PTQ-9199 and sefect aption 2.
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PTO/AAIOT {06-12)
NP-14807-US-C/20130389-US Approved for use through 01/31/2014.  OMB 0651.0632

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1895, no parsons are required to sespond {0 a collection of information unless it displays & valid OMB contro! number,

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

invenon |POWER SUPPLY APPARATUS

Invention

As the below named inventor, [ hereby declare that:

This declaration o
is directed fo: . The altached application, or

m United States application or PCT international application number

filed on

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

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

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

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documenits filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers

{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an appiication. if this type of personal imformation is inciuded in documents submitted to the USPTO,

LEGAL NAME OF INVENTOR

Inventor: _Chao YAN Date {Optional) 2N M/Agi/}’ 4
Signature; (\Q‘D \{f’&N /

Note: An application data sheet {PTO/SB/14 or squivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIO1 form for each addilional inventor.

This colfaction of information is required by 35 1.S.C. 115 and 37 CFR 1.63, The information is required to obtain or retain 3 benefit by the pubiic which is to file {and
by the USPTO {o process) an application. Confidentiality is governed by 36 U.5.C. 122 and 37 CFR 1.11 and 1.34. This coflection is estimated to take 1 mintte to
complete, including gathering, preparing, and submitting the completed application form 1o the USPTO. Tive wilt vary depending upon the individuat case, Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sont to the Chief tnfosmation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need sssistance in compieling the form, call 1-800-PTO-9199 and select oplion 2.
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PTOAIAION (06-12)
NP-14807-US-C/20130389-US Approved for use through G1/31/2014.  OMB §651-0032

U.S. Patent and Trademark Offics; U.S. BEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of infonmation urdess it displays a valid OMB control number.

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

jteof IPOWER SUPPLY APPARATUS

Invention

As the below named inventor, | hereby declare that;

This declaration .

is directed to: The attached application, or

D United States application or PCT international application number

filed on

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

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

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1004
by fine or imprisonment of not more than five {5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. #f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {uniess a non-publication reguest in compliance with 37 CFR 1.21 3(=) is made in the application) or issuance of a
patent. Furthermore, the record from an abandonad application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1 14}, Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly availabie.

LEGAL NAME OF INVENTOR

inventor: _Pei-Qing HU Date (Optional) ; %/5'/6 f/D'g
77
Signature: ?.&' Q i ’ ’,{U

Note: An application data sheet (FTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTOMIA/01 form for each additional inventor. .

This collection of information is required by 358 U.S.C. 116 and 37 CFR 1.63. The information is required to obiain or retain a banefit by the public which is to file {and
by the USPTO to process) an application. Confidentiatity is governed by 35 U.$.C. 122 and 37 OFR 1.11 and 1.14. This collection is estimated 1o take 1 minute to
complete, including gathering, preparing, and submilting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, 1.8, Depastment 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.

¥f you need assistance in compleling the form, caif 1-800-PTO-9189 and select option 2.
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PTO/AIA14 (07-14)

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

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

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

) ) Attorney Docket Number | TWT04064/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER SUPPLY APPARATUS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Jian-Hong ZENG

Residence Information {Select One) () US Residency  {#) Non US Residency () Active US Military Service

City Taoyuan City Country of Residence [ T™W

Mailing Address of Inventor:

Address 1 No.252, Shanying Rd., Guishan Dist.

Address 2

City Taoyuan City | State/Province |
Postal Code 333 | Country i | T™W

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Chao YAN
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City Taoyuan City Country of Residence i W

Mailing Address of Inventor:

Address 1 No.252, Shanying Rd., Guishan Dist.

Address 2

City Taoyuan City | State/Province |
Postal Code 333 | Country i | TW

R
Inhventor 3

Legal Name

EFSWeb 2212
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PTO/AIA14 (07-14)

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

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

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

Attorney Docket Number | TWT04064/US

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention POWER SUPPLY APPARATUS

Prefix| Given Name Middle Name Family Name Suffix
Pei-Qing HU
Residence Information {(Select One) () US Residency  (#) Non US Residency () Active US Military Service

City Taoyuan City Country of Residence i W

Mailing Address of Inventor:

Address 1 No.252, Shanying Rd., Guishan Dist.
Address 2
City Taoyuan City | State/Province |
Postal Code | 333 | Country i | T™W

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

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

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

Customer Number 60589

Email Address info@cke-ip.com | | AddEmail |  |Remove Email

Application Information:

Title of the Invention POWER SUPPLY APPARATUS
Attorney Docket Number| TWT04064/US Small Entity Status Claimed [ ]

Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

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

EFS Web 2212
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PTO/AIA14 (07-14)

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

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

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

Attorney Docket Number | TWT04064/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER SUPPLY APPARATUS

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

[] 33U.S.C. 122(b)and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (&) Customer Number | (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 60589

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}1).

Remove |

Application Number Country [ Filing Date (YYYY-MM-DD) Access Codei (if applicable)
201410442972 6 CN 2014-09-02

EFS Web 2212
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PTO/AIA14 (07-14)

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

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

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

Attorney Docket Number | TWT04064/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER SUPPLY APPARATUS

Additional Foreign Priority Data may be genherated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

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

Authorization to Permit Access:

[ ] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIFO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

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

In accordance with 37 CFR 1.14({h)(3), access will be provided to a copy of the instant patent application with respect

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

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

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

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

EFS Web 2212
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PTO/AIA14 (07-14)

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

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

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

L Attorney Docket Number | TWT04064/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER SUPPLY APPARATUS

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O  Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name | qr) 1A £l ECTRONICS, INC.

Mailing Address Information For Applicant:

Address 1 No.252, Shanying Rd., Guishan Dist.

Address 2

City Taoyuan City State/Province

Country i| TW Postal Code 333
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assighee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

EFS Web 2212
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PTO/AIA14 (07-14)
Approved for use threugh 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

TWT04064/US

Application Number

Title of Invention | POWER SUPPLY APPARATUS

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2
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POWER SUPPLY APPARATUS

RELATED APPLICATIONS
[0601] This application claims priority to China Application Serial Number
2014104429726, filed September 2, 2014, which is herein incorporated by

reference.

BACKGROUND

Field of Invention
[0002] The present invention relates to a power supply apparatus. More
particularly, the present invention relates to the internal structure of a power

supply apparatus.

Description of Related Art

[0003] With people’s increased demand to the intelligent life, the society’s need
to data processing is also growing. The global energy consumption spent on
data processing averages thousands or even tens of thousands kilowatt-hour
(KWH); and a large scale data center may occupy tens of thousands square
meters. Therefore, a greater efficiency and higher power density are the key

index for the healthy development of this industry.

[0004] The key component of the data center is the server, which has a main
board that usually composed of data processing chips such as CPU, chipsets,
memory, etc., and the power supply and necessary peripheral components

thereof. With the improvement of the processing capability of the server unit
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volume, the numbers of these chips and the integration level thereof are also
increased, which results in the increase of the space occupied and the power
consumption. Therefore, the power supply for supplying these chips (also
referred to as the main board power supply because it is disposed on the same
main board as the data processing chip is) is expected to exhibit greater
efficiency, higher power density and more compact volume, so as to realize the
energy-saving of the whole server or event the whole data center and reduction

of the floor space.

[0005] In the server, the main board PCB is configured to transmit the energy
and signal. On the main board PCB, a data processing chip and a power
supply thereof are disposed. The height of the casing of the server is often a
standard value, which is defined using the industrial standard “U”; for example,
1U, 1.5U, 2U, etc. (1U = 1.75 inch = 44.45mm). For example, for a server with
a height of 1U (about 40 mm; the actual size of the 1U device may vary due to
the fit tolerance), the main board is a PCB consisting of 6 to 50 layers, which is
very expensive to manufacture. In the case where the height of the server
casing is limited, in order to ensure the expected efficiency, by reducing the
area that the main board power supply occupies on the main board (that is, the
horizontal area of the main board power supply), it is possible to reduce the
over volume, increase the power density, and accordingly, lower the
manufacturing cost. In the present disclosure, the power of the power supply

unit horizontal area is referred to as the “power pressure”.

[0006] When using the same technology level in designing a power supply

having a power of Po, the greater the volume (V) of the power supply, the
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easier to achieve a higher efficiency; that is, the power efficiency is positively
proportional to the volume (V). The volume (V) equals to the product of the
height (H) and the horizontal area (S). The power pressure (Pp) equals to
Po/S. If the efficiency is fixed at a specific level (meaning the efficiency is kept
the same), the following relationship between the power pressure (Pp) and the
height (H) could be derived: the greater the H, the greater the Pp. In other
words, to improve Pp, we shouid focus on the utilization of the height (H) for a
solution. Of course, if the goal is to pursue the efficiency, the height shouid be
properly utilized based on the foregoing rationale. Therefore, how to utilize the

height is the key to address both the power pressure (Pp) and the efficiency.

[0007] The thickness or height of the main board power supply can be as thin as
7 mm or even less; hence, when the height of the server is limited to, say 1U,
there are more than 20 mm of space height above the power. In this case, the
efficiency can be 90% or higher, since the power consumption thereof is only a
fraction (such as 10%) of the data processing chip, in fact, it is possible for it to
handle the heat dissipation issue without using a heat dissipation unit. In this

way, the space above the main board power supply is not adequately utilized.

[0008] Generally, there two ways to manufacture the main board power supply.
The first one uses a PCB as the bearer on which individual components are
installed. After years of efforts, this type of main board power supply achieves
satisfactory efficiency and power density. Yet, since the components are
individually installed, there should be necessary space or safety distance

between components, thereby limiting the further size reduction of the
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horizontal area; also, the uneven height would affect the subsequent handling of

the heat.

[0009] The other way to manufacture the main board power supply is to use
certain packaging technique to integrate each components of the power supply
into a quite regular element. By using such packaging techniques, the power
density is significantly increased with satisfactory efficiency; also, such regular
shape is advantageous for the subsequent handling of the heat; thereby
providing an appropriate solution. However, said packaging technique realize
the volume reduction and power density improvement by lowering the height of
the main board power supply, and hence, it focuses on decreasing the height
based on the original horizontal area. Therefore, this solution is only one of
the solution for pursuing a better power density; however, it cannot adequately
address the improvement regarding the power pressure of the main board

power supply.

SUMMARY
[0010] The following presents a simplified summary of the disclosure in order to
provide a basic understanding to the reader. This summary is not an extensive
overview of the disclosure and it does not identify key/critical components of the
present invention or delineate the scope of the present invention. lis sole
purpose is to present some concepts disclosed herein in a simplified form as a

prelude to the more detailed description that is presented later.

[0011] The present invention addresses the deficiency of the prior art and

provides a novel solution that deals with both the power pressure and the
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efficiency; it is suitable for use in application settings requiring a larger
horizontal area; such as the demand for power supply in data processing

settings like the data center.

[0012] In one embodiment, a power supply apparatus includes a power unit
electrically connected with a motherboard, comprising a first base plate, at least
a power switch chip allocated at the first base plate and a plurality of pads; a
control unit stacked with the power unit, comprising a second base plate and at
least a control chip for controlling the power switch chip turn on/ off in the power
unit and a plurality of pads; a plurality of pins for electrically connecting the
power unit to the control unit and mother board and allocated at periphery of the
power unit and control unit, wherein the plurality of pads of the power unit and
control unit are allocated on side facet of the first base plate and second base
plate respectively, both plurality of pads of the power unit and control unit are
electrically connected with the plurality of pins so that the power unit and the
control unit could electrically connected with each other, the power supply
apparatus provides a power source for a load in the neighborhood thereof on

the motherboard.

[0013] In one embodiment, a power supply apparatus includes a first stage
power converter received a power source from a mother board and configured
with a plurality of pads located on side facet thereof; a second stage power
converter configured with a plurality of pads located on side facet thereof and
stacked with the first stage power converter to receive an output of the first
stage power converter to provide a power to a load in adjacent area thereof on

the motherboard; and a plurality of pins connected with the pads of the first
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orfand second stage power converter and the motherboard to realize the

electrical connection therebetween.

[0014] In one embodiment, a power supply apparatus includes a first unit
electrically connected with a motherboard, comprising a first base plate, at least
a power switch chip allocated at the first base plate and a plurality of pads; a
second unit stacked with the first unit, having a plurality of connection pads for
electrical connection; and a plurality of pins for electrically connecting the first
unit to the second unit and mother board and allocated at periphery of the first
unit, wherein the plurality of pads of the first unit are allocated on side facet of
the first base plate, both plurality of pads of the first unit and plurality of
connection pads of the second unit are electrically connected with the plurality
of pins so that the first unit and the second unit could electrically connected with
each other, the power supply apparatus provides a power source for a load in

the neighborhood thereof on the motherboard.

[0015] In view of the foregoing, the technical solutions of the present disclosure
result in significant advantageous and beneficial effects, compared with existing
techniques. The implementation of the above-mentioned technical solutions
achieves substantial technical improvements and provides utility that is widely
applicable in the industry. The present disclosure provides a stack structure so
that the height of the power supply can be properly utilize; when the volume is
fixed, it is possible to achieve a smaller floor space; meanwhile, it retains
sufficient volume to ensure a higher efficiency, thereby addressing both the high
power pressure and high efficiency. Also, it supports the data processing

apparatus with better performances.
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[0016] Many of the attendant features will be more readily appreciated, as the
same becomes better understood by reference to the following detailed

description considered in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] The present description will be better understood from the following

detailed description read in light of the accompanying drawing, wherein:

[0018] Figure 1 is a lateral view illustrating a power supply apparatus according

to one embodiment of the present disclosure;

[0019] Figure 2 to Figure 14 illustrate the infrastructure and distribution of stack
component of the power supply according to embodiments of the present

disclosure;

[0020] Figure 15 to Figure 16 illustrate the embodiments covered by the control

unit and the power unit according to embodiments of the present disclosure;

[0021] Figure 17 to Figure 20 illustrate the stack structure design according to

embodiments of the present disclosure;

[0022] Figure 21 to Figure 25 illustrate the pin arrangement according to

embodiments of the present disclosure;

[0023] Figure 26 illustrates the infrastructure for heat dissipation according to

embodiments of the present disclosure; and

[0024] Figure 27 illustrates the arrangement of the magnetic core according to

embodiments of the present disclosure.
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DETAILED DESCRIPTION
[0025] In the following detailed description, for purposes of explanation,
numerous specific details are set forth in order to attain a thorough
understanding of the disclosed embodiments. In accordance with common
practice, like reference numerals and designations in the various drawings are
used to indicate like elements/parts. Moreover, well-known elements or
method steps are schematically shown or omitted in order to simplify the

drawing and to avoid unnecessary limitation to the claimed invention.

[0026] In the detailed description and appended claims, the term “coupled with”
applies generally to that one component is indirectly connected to another
component via other component(s), or one component is directly connected to

another component without any other component.

[0027] On technical aspect of the present invention is a power supply apparatus,
which can be used in a server or more generally in various technical fields. It
should be noted that the power supply apparatus according to this aspect uses
the stack structure, and therefore, the height of the power supply can be
properly utilized so that a smaller floor space can be realized when the volume

is fixed.

[0028] Figure 1 is a lateral view illustrating a power supply apparatus according
to one embodiment of the present disclosure. As illustrated in Figure 1, the
power supply application device (e.g., a power supply apparatus) comprises a
main board 110, a power unit 120, a control unit 130, and a pin 140. The main
board 110 further has a load 150 disposed thereon; the power unit 120 is

disposed on the main board 110; the control unit 130 and the power unit 120
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are stacked on the main board 110 at a position in adjacent to the load 150; the
pin 140 is electrically coupled to the main board 110, the controf unit 130, and
the power unit 120; in the present embodiment, there are multiple pins 140 and
these pins are respecitfully disposed on a lateral side of each of the power unit
120 and the control unit 130; the two power units 120 and the control unit 130
are stacked with one another on the main board 110. The controf unit 130 is
configured to control the power unit 120; specifically, the control unit controls
the two power units 120 via the pins 140, so that the power unit 120 supply the
electricity to the adjacent load 150. The load 150 is a digital processing IC,
such as a central processing unit (CPU), and the CPU has a heat dissipation
unit/heat dissipation device such as a heat dissipator 151 disposed thereon.
The power unit 120 comprises at least one power semiconductor device (such
as, switch tubes S21, S22, 8§23, S24 in Figure 3, switch tubes S21, S22, S23,
S24, S31, 832, S33 in Figure 11); the control unit 130 comprises at least one
chip having the control or driving ability (such as, the control circuit 310 in

Figure 3, the control circuit 1100 in Figure 11, DSP).

[0029] In one embodiment, the power supply apparatus is disposed on the main
board 110; the main board 110 further has a load 150 of a data processing chip
(such as, CPU) disposed thereon; the power supply apparatus comprises: the
power unit 120, the control unit 130 and pins 140. The control unit 130 and the
power unit 120 are stacked on the main board at a position in adjacent to the
joad 150; the pins are electrically coupled to the main board 110, the control
unit 130 and the power unit 120; the control unit 130 is configured to controi the
power unit 120, so that the power unit 120 supplies the electricity to the

adjacent load 150.

9
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[0030] In sum, the DC /DC power supply comprises at least two units (i.e.,
modules): the control unit 130 and the power unit 120. Said two modules are
vertically stacked, and the electric connection therebetween is realized via the
conductors (i.e., pins 140) so as to transmit the electric signal. The power unit
120 comprises at least one active switching element; the power unit 120
receives the input power and generates a corresponding output power by the
conduction and turning-off of the active switching element and then supplies the
output power to the load 150, such as the data processing chip. The control
unit module 130 comprises at least one control chip for sending a control signal
to the active switching element of the power unit 120 so as to control the
conduction and turning-off of said element. The unit disposed at the upper
position and a portion of the pins are fixed by the unit disposed at the lower
position, and then transmits the electric signal to the above-mentioned main

board 110 (such as, the PCB).

[0031] In this way, due to the stack structure adopted herein, the height of the
power supply can be more properly utilized so as to realize a smaller floor
space at a given volume; while retaining sufficient volume to ensure a higher
efficiency; accordingly, it accomplishes both the high power pressure and high
efficiency. Also, it supports the data processing apparatus with better

performances.

[0032] Infrastructure and distribution of stack component of the power
supply
[0033] Figure 2 is a schematic diagram illustrating various types of power supply

converter (i.e., the main board power supply 200) that may involve in a server

10
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main board. The input of the power supply converter is often a direct current
with a wide range of voltage, including high voltage of 200 to 500 V (for
example, 400 V), middle voltage of 18 to 72 V (for example, 48 V) and low
voltage of 5 to 15 V(for example, 12 V). No matter what kind of voltage is
being inputted, a corresponding DC/DC converter is required to convert the
input into a desired output to be supplied to the load 150, such as the data
processing chip, like a central processing unit (CPU) and memory. The
variation range of the output is also wide so as to adapt to the demands of
various oads; for example, the output can be as fow as 0.8 V or even lower, or
as high as 12 V or even higher. When the load 150 is a CPU and memory, the
output voltage is often in the range of 0.8 to 2 V. Therefore, the power supply

specification involved includes, mainly:

[0034] (1) Converter 210 converts 400 V to 48 V: the input voltage is in a range
of 200 to 500 V (for exampie, 400 V) which is outputted as a stable output
voltage or at a fixed ratio to the input voltage; for example, the output voltage
can be around 48 V or a voltage un the range of 18 V to 72 V. Since the
output voltage is higher, it will not be directly connected to the data processing
chip load; instead, another specification converter should be cascaded

thereafter to adjust the voltage to a level that can be used by the load.

[0035] (2) Another a converter (not shown in the drawing) coverts 400 V to 12 V:
the input voltage is in a range of 200 to 500 V (for example, 400 V) which is
outputted as a stable output voltage or at a fixed ratio to the input voltage; for
example, the output voltage can be around 12 V. Since the output voltage is

fower, it can be connected to some data processing loads, such as a hard drive.

11

141



However, when the load voltage is even lower; for example, 0.5 to 5 V, another
specification DC/DC converter should be cascaded thereafter to adjust the

voltage to a level that can be used by the load.

[0036] (3) Yet another converter (not shown in the drawing) converts 400 V to
0.5 to 5 V: the input voltage is in a range of 200 to 500 V (for example, 400 V)
which is outputted as a stable output voltage depending on the actual need; for
example, the output voltage is in the range of 0.5 to 5 V. The output voltage
can be directly connected to the data processing chip, such as the CPU,

memory, etc.

[0037] The converis according to the above-mentioned specification (1) to (3)
use a high-voltage input, and hence, they should meet the requirements for high
voltage safety insulation, and the insulation voltage should be around a DC

voltage of 2000 V, or even higher.

[0038] (4) Converter 220 converts 48 V to 12 V: the input voltage is in a range of
18 to 72 V (for example, 48 V), which is outputted as a stable output voltage or
at a fixed ratio to the input voltage; for example, the output voltage can be
around 12 V, or in the range of 3 to 15 V. The converter of this specification

can be directly connected to some data processing loads, such as a hard drive.

[0039] (5) Converter 230 converts 48 V to 0.5 to 5 V: the input voltage is in a
range of 18 to 72 V (for example, 48 V) which is outputted as a stable output
voltage depending on the actual need; for example, the output voltage is in the
range of 0.5 to 5 V. The output voltage can be directly connected to the data

processing chip, such as the CPU, memory, etc.
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[0040] (6) Converter 240 converts 12 V to 0.5 to 5 V: the input voltage is in a
range of 3 V to 15 V (for example, 12 V) which is outputted as a stable output
voltage depending on the actual need; for example, the output voltage is in the
range of 0.5 to 5 V. The output voltage can be directly connected to the data
processing chip, such as the CPU, memory, etc. Since this converter uses the
jow-voltage input, there is no need for insulation, and the output can be directly

connected to the data processing chip, such as the CPU, memory, etc.

[0041] The converts according to the above-mentioned specification (4) to (6)
use a low-voltage input, and hence, the voltage-bearing demand of the

converters is lower, which is generally less than a DC voltage of 2000 V.

[0042] When the output of the converter is 0.5 to 5 V, since the output can be
directly connected to the load 150, such as the data processing chip, the power
supply converter is required to output a low-voitage high current, and a high
dynamic responsive ability is required, for example, when the load 150 is a CPU,
a responsive ability of 1000 A/ns is required,; and in this case, the power supply
converter should be disposed in adjacent to the load. Therefore, such power
supplies are referred to as the “point of the load”. Among them, the power
supply for supplying the CPU (also known as the voltage regulated module

(VRM)) is required to supply the electricity from an adjacent position.

[0043] The power supply converters having the above-mentioned input/output
specifications are all disposed on the main board; hence, they can be stacked
to achieve the goals of high power pressure and high efficiency. Of course,
the combination of various converters is aiso appropriate for the stack

arrangement.

13
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[0044] As described above, the power supply having an input of 400 V or 48V
often requires an input/output safety pressure tolerance due to the greater
pressure difference between the input and output, and it often uses a
transformer to isolate and transmit the energy. Of course, if necessary, for
example, to realize a wider input or output range, a low-voltage input power
supply (such as a power supply having an input of 12 V) can also use a

transformer to transmit the energy.

[0045] The converters according to the above-mentioned specifications can
employ various type of topology to achieve the conversion of the electric energy,
for example, the pulse-width modulation (PWM)-based forward circuit,
full-bridge circuit, phase-shift full-bridge circuit, half-bridge circuit, fly-back circuit,
etc. To realize a higher power density, a higher operation frequency is often
required, for example, 500 kHZ, 1 MHZ, or even more than 2 MHZ. To
achieve a high efficiency under such high frequency, a resonant circuit (that is,
a pulse-frequency modulation (PFM)-type LLC series resonant converter

(LLC-SRQC), paraliel resonant converter (PRC), etc.) is often selected.

[0046] Figure 3 illustrates a half-bridge LLC circuit. As illustrated in Figure 3,
the circuit comprises a main circuit and a control circuit 310. The main circuit
comprises: an input capacitor C1, a resonant capacitor C2, a resonant inductor
L1, a transformer T1, primary side switch tubes S11, S12 and secondary side
switch tubes S21, S22, 5§23, S24, wherein the input capacitor C1 is connected
with the primary side switch tubes S11, S12; the primary side switch tubes S11,
S12 is connected with a series circuit composed of the resonant capacitor C2,

the resonant inductor L1, the primary winding of the transformer T1; the

14
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secondary winding of the transformer T1 is connected with the secondary side
switch tubes S21, S22, 8§23, S24; the output capacitor C3 is connected with the
secondary side switch tubes S21, S22, S23, S24. The primary side switch
tubes S11, S12 receive the input power and convert the DC input signal into a
AC signal; the AC signal is transmitted to the secondary side via the resonant
inductor L1, the resonant capacitor C2 and the transformer T1, and then passed
through the secondary side synchronous rectifying circuit (such as, the
secondary side switch tubes S21, S22, S23, S24), and generates an output
voltage on the output capacitor C3 and supplies the output power to the load.
it should be noted that since the output is a low-voltage high current, to reduce
the loss, the elements with low-voltage high current (such as the T1 secondary
winding, the secondary recitifier, the output capacitor) are often in parallel

connection to obtain a low resistance. For example, “an assembly of a
rectifying assembly S21, S22 and a secondary winding” and “an assembly

of another rectifying assembly S23, S24 and another secondary winding” are in
parallel connection. Since the output voltage may vary, the structure of the
transformer secondary winding is not limited to the central tap rectifying
structure illustrated in Figure 3; rather, it could be any other structure such as

the full-bridge rectifying structure.

[0047] The control circuit 310 generates a control signal that is supplied to the
driver 320 for driving the primary side switch tubes 511, S12, and the driver 330
for driving the secondary side switch tubes S21 to S24, so as to control the
conduction or turning-off of each switch element (e.g., switch tubes S11, S12,

S21 to S24) in the main circuit. Of course, the control circuit 310 may further

—
h
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comprise other elements necessary for sampling, protection and communication;
these elements or not illustrated in the drawing, and hence will not be discussed

in detail herein.

[0048] Since the power unit 120 is under the high-frequency operating status,
and the output of the converter is a low-voltage high current, generally, the
circuit composed of the secondary side of the transformer, the output
synchronous rectifying circuit and the output capacitor should be as small as
possible so as to adapt for the need of the high frequency. Therefore, the
transformer T1, the synchronous rectifying circuit (i.e., secondary side switch

tubes S21, S22 4§), the output capacitor C3 have to be disposed in a single unit

circuit {(i.e., the power unit 120).

[0049] In one embodiment, the maximum operating voltage of the power supply
input is greater than 20 V, the power unit 120 comprises: at least one
transformer T1, in which the transformer T1 comprises at least one primary side
and at least one secondary side; at least one synchronous rectifying assembly
(such as, the secondary side switch tubes S21, S22) and an output capacitor
assembly (such as, the output capacitor C3). The high frequency energy id
delivered from the primary side to the secondary side, and rectified by the
synchronous rectifying assembly into a direct current, which is then transmitted

to the output capacitor for integration.

[0050] On the other hand, the peripheral of the control circuit 310 often
comprises many peripheral circuits, and the signal required to be processed is
low, and hence, they should be placed in proximity to increase the

anti-interference ability. Therefore, the control circuit 310 and the peripheral
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circuits thereof should be placed in a single unit circuit (i.e., the control unit 130).
In one embodiment, the control unit 130 is implemented by an embedding
technique and the thickness thereof is less than 2 mm. The power unit (e.g.,
power supply converting circuit) is a resonant circuit with an operating
frequency greater than 1MHZ. The control unit (e.g., control power supply)

has an input filter stacked thereabove.

[0051] Regarding the driver 320, 330, the primary side switch tubes S11 to §S12,
the resonant capacitor C2, and the resonant inductor L1 can be disposed in the
power unit 120 or the control unit 130 depending on the actual needs. The
input capacitor C1 can inhibit the voltage peak of the primary side switch tubes
S11 to S12, and accordingly, it should be preferably disposed with the primary
side switch tubes S11, S12 in a single unit. The L1/C2 can be obtained by
integrating with other elements such as the T1. Moreover, the T1 exciter
inductor can be an individual inductor that in parallel connection with the
transformer primary, so as to facilitate the optimization of the performance of

the T1.

[0052] As illustrated in Figure 1, the overall power circuit is formed by stacking
the control unit 130 and the power unit 120, which will effectively reduce the
horizontal area of the power circuit 120; and hence, when the power circuit is
placed on the main board 110, the space that it occupies on the main board 110
is reduced. In Figure 1, the control unit 130 or the power unit 120 can be
manufactured by a packaging technique, e.g., using a plastic material in a
molding process, so as to form a module. Alternatively, the two units can be

manufactured as individual elements. Either way, each unit may comprise a
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bearing plate, such as, the printed circuit board (PCB) or the direct bonding
circuit (DBC), etc., for bearing the components of the unit; alternatively, the
components can be directly stacked within the unit, for example, the switch
element and elements such as the inductor and the capacitor can be directly
stacked with one another. When the primary side switch tubes S11 to S12, the
resonant capacitor C2, the resonant inductor L1 are integrated in the power unit,
the circuit in the control unit mainly handles the control signal, and hence, the
height of the control unit can be very small, such as less than 5 mm, 3 mm, or

even 1 mm.

[0053] In the case where the size of the power is bigger, it is possible to connect
several main circuits illustrated in Figure 3 using the parallel connection of the
input/output. In this way, the overall structure of the power supply apparatus
can use one main circuit as a power unit, and stacks several identical power
units and a control unit, as illustrated in Figure 1. The control unit 130 can be
disposed at the lower position with two power units 120 stacking thereon, or the
control unit can be sandwiched between two power units, or the control unit can
be placed above the two power units. Either way, the structure takes full
advantage of the height so as to achieve the goal of increasing the power
without changing the floor space. In this embodiment, the number of the
control unit 130 can be one, and it is configured to control the conduction and
turning-off of the switch elements of the two power units 120; or there can be
multiple control units, for example, two, for respectively controlliing the
conduction and turning-off of the switch elements of the two power units. Of
course, it is possible to integrate the control unit and one of the power units, so

that at least one power unit 120 and one control unit 130 are stacked together,
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in which the control unit is integrated from at least one main circuit. As
illustrated in Figure 4. The power supply module comprises the power unit 120
and the control unit 130 that are stacked together and are electrically connected
via the pins 140. In this embodiment, the power unit 120 is integrated from an
DC/DC converter, and the control unit 130 is integrated from another DC/DC
converter and a control circuit, in which the control circuit controls said two

DC/DC converter.

[0054] As discussed above, the power supply apparatus receives an input,
generates an output and provides the energy to the load. The power supply
apparatus may use the single-stage converter, such as the circuit illustrated in
Figure 3, to achieve the requirement for voltage conversion, or even isolation.
Of course, multiple-stage converter can be used. Due to the limitation of the
characteristics of the component, usually, the single-stage circuit is not suitable
for wide-range input/output; hence, for a load with a wide voltage range, such
as the CPU, memory and other loads applied in the server power supply, it is
more appropriate to use a two-stage power supply; in this case, one of the
which is responsible for isolation, while another one is responsible for voltage
adjustment; each responsible for its own function so as to achieve the optimal
performance. For example, structure like this is illustrated in Figure 5 or Figure

6.

[0055] As illustrated in Figure 5, the input voltage Vin is a wide voltage range,
such as 38 to 60 V, the input voltage uses a front-stage circuit (such as an
isolated non-regulated DC/DC converter; i.e., an isolated transforming module

DCX; as used herein, the term “non-regulated” means that the input/output of a
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circuit in the operating range is fixed at a constant ratio; that is, the output varies
in proportion to the input, such as Vin/Vo=n; for example, in Figure 5, Vin/Vo = 4)
to achieve high-voltage isolation; and then uses a post-stage circuit (such as a
non-isolated regulated DC/DC converter) to provide the output to the load. For
example, the post-stage circuit could be a point-of-load (POL) converting unit
that could be used to fulfill the needs for outputting stabilized voiltage and
dynamic response. Since the post-stage circuit has the adjusting capability,
and therefore, the front-stage circuit doesn’t need to have the adjusting
capability. However, if needed the front-stage circuit may have the full or
partial adjusting capability; for example, the front-stage circuit can be an

isolated DC/DC converter.

[0056] Referring to both Figure 1 and Figure 5, the two power units 120 can
respectively be a power unit of the primary DC/DC converter and the power unit
of the secondary DC/DC converter; the control unit 130 comprises the control
unit of the primary DC/DC converter and the control unit of the secondary
DC/DC converter. Specifically, the primary DC/DC converter is an isolated
DC/DC converter; secondary DC/DC converter is a non-isolated regulated
DC/DC converter (such as the one illustrated in Figure 5), the non-isolated
regulated DC/DC converter is closer to the main board 110 than the isolated
DC/DC converter is.  Alternatively, the primary DC/DC converter is a
non-isolated regulated DC/DC converter; the secondary DC/DC converter is an
isolated non-regulated DC/DC converter. For example, the primary DC/DC

converter is a buck-boost circuit.
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[0057] In one embodiment, the power unit 120 is a primary DC/DC converter;
the control unit 130 is a power unit of a secondary DC/DC converter. For
example, the primary DC/DC converter is a non-isolated regulated converter;
the secondary DC/DC converter is a non-regulated isolated converter; or, the
primary DC/DC converter is an isolated converter; the secondary DC/DC

converter is a non-isolated regulated converter.

[0058] Since the front-stage circuit is a non-regulated isolated transforming
module DCX, it is possible to design it so that the circuit operates at the optimal
operating point, thereby making the circuit relatively simple with a high
efficiency. When the isolated transforming module DCX is a resonant circuit,
the isolated transforming module DCX may operate around the resonant
frequency; and when the DC transformer DCX is a PWM circuit, such as a
full-bridge circuit, it can operate under the condition with the greatest
mark-space ratio. The post-stage circuit is a regulated circuit, such as a
point-of-load (POL) DC converter which is usually implemented by a buck circuit
(such as, POL buck DC converter), so that the characteristics of the output
fulfills the requirement of the load; in this case, the circuit is simple, and the
output voltage range is quite wide. Combining the two, it will be easy to
achieve the requirements of wide input/output voltage range, high output
voltage accuracy, and dynamic response property. When the isolated
transforming module DCX uses the resonant circuit, such as the LLC-SRC
circuit, it is easier to achieve a power supply with high efficiency and high power
density under high frequency. Of course, since the post-stage circuit has the
regulation capability, if the DCX reduces the voltage-withstand value of the

intermediate BUS capacitor and associated power component, due to certain
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reason, such as the reduction of the intermediate BUS voltage range, so that
the DCX has certain level of output voltage regulation capability, it will not affect

the implementation and function of the present invention.

[0059] As illustrated in Figure 6, the input voltage Vin is a wide voltage range,
such as 38 to 60 V. The input voltage Vin uses a front-stage circuit (such as a
non-isolated regulated DC converter; i.e., a front regulate module (FRM)) to
convert the input voltage into a desired value, such as a constant voltage of 48V,
and to respond to the dynamic change of the load; and an isolated
non-regulated DC converter (i.e., an isolated transforming module DCX) is
connected thereafter in parallel connection to achieve the voltage isolation, and
the requirement for bucking. Under this structure, the stabilized voltage and
dynamic response of the final output (i.e., the output of the post-stage circuit)
are implemented by the front-stage circuit. Since the front regulate module
(FRM) does not require isolation, it could be implemented with various
topologies, such as, buck, boost or buck-boost circuit; for high frequency
apOplicaiton, it is possible to implement the soft switching technique.
Therefore, the front regulate module (FRM) may have a very high power density,

and so does the isolated transforming module DCX.

[0060] Referring to both Figure 1 and Figure 6, one power unit 1200f the two
power units 120 comprises the power unit of the primary DC/DC converter and
the power unit of the secondary DC/DC converter; the primary DC/DC converter
is an isolated non-regulated DC/DC converter, while the secondary DC/DC

converter is a non-isolated regulated DC converter (as illustrated in Figure 6).
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[0061] Using the above-discussed two power supply structures, take main board
power supply with the output power of 200 W as an example, it is possible to
implement the isolated transforming module DCX and point-of-load (POL) DC
converter (the structure of Figure 5) or the front regulate module (FRM) and
isolated transforming module DCX (the structure of Figure 6) within a floor
space of 1/16 brick (1.3 in * 0.9 in, or 33 mm * 22.9 mm); therefore, the power
pressure is 85.5W/inch? (in fact, due to the installation space required between
two units, the power pressure is even lower). Since the height of the two units
is less than 10 mm or even 7 mm, if the two units are stacked according to the
method provided by the present disclosure (as illustrated in Figure 7), the
control unit and the power unit are integrated as an isolated transforming
module DCX which is stacked with the point-of-load (POL) DC converter on the
main board 110; or, as illustrated in Figure 8, the control unit and the power unit
are integrated as a front regulate module (FRM) which is stacked with an
isolated transforming module DCX on the main board 110. In this way, the
power pressure can be immediately doubled to 171 W/inch?, thereby greatly
reducing the required space on the main board. Even though the stacking may
require some additional height for reasons such as heat dissipation, the overall
height thereof can be less than 25 mm, which fully complies with the

requirement for the height of the server (which could be as high as 30 mm).

[0062] To reduce the volume occupied by the pins for interconnection, the
power stages of the above-mentioned isolated transforming module DCX and
point-of-load (POL) DC converter can be manufactured in a single power unit
120, and the control circuits of two stages are manufactured in a single control

unit 130. In this way, the handle of the power parts can be centralized, so as
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to achieve a better efficiency and smaller floor space. Depending on actual
needs, said power unit part, can be one parts or multiple parts in parallel
connection, as illustrated in Figure 9; multiple power units 120 are in parallel
connection and each comprises the power stages of an isolated transforming
module DCX and point-of-load (POL) DC converter, the control unit 130
comprises the control circuits of the isolated transforming module DCX and

point-of-load (POL) DC converter.

[0063] Figure 11 illustrates the principle of the circuit structure of Figure 5.
Figure 11 differs from Figure 3 in that it has an additional post-stage circuit — the
circuit of the circuit point-of-load (POL) DC converter, such as the buck circuit
illustrated in Figure 11, in addition to the parts illustrated Figure 3. Since the
output is a low-voltage high current, the POL is usually implemented using
several buck circuits in parallel connection. The specific number of the circuits
in parallel connection depends on the actual condition. For example, in Figure
11, there buck circuits are in parallel connection. The isolated non-regulated
DC/DC converter comprises: an isolated transformer T1, a plurality of primary
switch tube S11, S12 and a plurality of secondary switch tubes S21, §22; the
non-isolated regulated DC converter is a point-of-load (POL) DC converter.
The circuit of each point-of-load (POL) DC converter respectively comprises the
switch tubes 831, §32 and S33 and filtering inductors L21, L22 and L23and
connected with the switch circuits, which form the corresponding buck circuit.
The output of the circuit in each point-of-load (POL) DC converter is in paraliel
connection with the two terminals of the capacitor C4, so as to generate the
output power and provided the same to the load. The control chip 1100 is

configured to generate the control signal for controlling the conduction and
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turning-off of the switch elements in the point-of-load (POL) DC converter. To
achieve a high efficiency, the power unit 120 comprises the isolated transformer
T1, the synchronous rectifying switch tubes S$S21 to S24, and the output
capacitor C3 of the isolated transforming module DCX, and the switch tubes
S31 to S33 of the point-of-load (POL) DC converter. In other words, the
isolated transformer T1, the secondary switch tubes S21, S22, S23, S24, the
output capacitor C3 for isolating the DC/DC converter, and the point-of-load
(POL) DC converter are disposed within a single power unit 120. Of course,
the structure in Figure 11 further comprises the filtering inductors L21 to L23
and the output capacitor C4. The control unit 130 comprises a control chip
1100 and the peripheral circuit thereof, such as the signal processor DSP
iltustrated in Figure 11 and the peripheral circuit of the controller (not shown).
The primary switch tubes S11, S12 are disposed in the control unit 130, and the
control unit 130 further comprises the primary switch tube driving circuit, the

control driving circuit of the POL DC converter, and the control chip 1100.

[0064] The structure for the front regulate module (FRM) and isolated
transforming module DCX can also be implemented in this way, so as to
achieve both the higher efficiency and higher power pressure; as illustrated in
Figure 10, multiple power units 120 are in parallel connection, and each of
which comprises the power stages of the front regulate module (FRM) and the
isolated transforming module DCX; the control unit 130 comprises the control
circuits of the front regulate module (FRM) and the isolated transforming

module DCX.
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[0065] Of course, the above-mentioned isolated transforming module DCX can
also be a regulated converter or semi-regulated converter. The variation in
function will not affect its contribution to the improvement of the efficiency and

the power pressure.

[0066] In the above embodiments, all of the power supplies use the DC to DC
(DC/DC) converter. These embodiments can be applied in structures such as
where the DC power supply directly inputs to the server main board. Of course,
with the advancement of the technology, there might be the case where the AC
power supply AC directly inputs to the server main board 1200. As illustrated
in Figure 12, the AC power supply AC (such as 220 Vin) directly connects to the
server main board 1200, and provides the input power to the corresponding
load through the main board power supply 1210 composed of cascaded or
parallel-connected power supply modules 1201 to 1205. In comparison to the
above-mentioned main board power supply of the DC input, this structure
further comprises front-stage cascaded electromagnetic interference (EMI) filter
1221, the power factor correction (PFC) circuit 1222 and the auxiliary power
module 1223, etc. In this structure, the above-mentioned stacking techniques

can also be used.

[0067] Figure 13 is a schematic diagram illustrating a EMI filter 1310 cascaded
with a post-stage PFC circuit 1320. As illustrated in Figure 13, after the EMI
filter 1310 receives the AC input, e.g., Vac = 220V, it provides an output signal
to the post-stage cascaded PFC circuit for power factor correction. In practice,
the PFC circuit 1320 can be implemented in various topologies, such as the

boost, buck, dual-boost and the totem pole structure illustrated in Figure 13.
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Take the totem pole PFC circuit illustrated in Figure 13 as an example, the main
circuit in the PFC circuit 1320 comprises a high frequency capacitor C, a PFC
inductor L and power switch devices (that is, a first bridge-arm composed of
serially connected active switching elements S1, S2, and a second bridge-arm
composed of serially connected passive switch elements D1, D2). The first
and second bridge-arms and the high frequency capacitor C are in parallel
connection; the power switch devices and the high frequency capacitor C are
electrically coupled to the PFC inductor L; two middie points of the two
bridge-arms are respectively connected with the output of the EMI filter 1310 or
are connected with the output of the filter via the input inductor. The
corresponding driving and control circuit 1330 of the PFC is configured to
control the power switch devices; specifically, the corresponding driving and
control circuit 1330 of the PFC comprises an output sampling voltage divider
1331 that is configured to sample the output Vpc of the PFC main circuit; input
sampling voltage dividers 1332, 1333, 1334 are configured to sample the input
voltage Vac.p and Vacn, and a sampling circuit for sampling the input current |,
After being compared with the corresponding reference signal Vpcrer, the output
signal Vpc of the output voltage sampling voltage divider 1335 is outputted by a
voltage loop controller 1335 as a signal, which is calculated with the V¢ to
obtain a reference signal 1 s Of the input current I ; after the input current I is
calculated and compared with the i, it passes a current {oop controller 1336
to obtain a corresponding control signal PWM-S1 and PWM-S2 for controlling

the switches S1 and S2.

[0068] The present disclosure is also suitable to be used in the DC/AC setting,

such as the inverter. Figure 14 illustrates a power unit 120 comprising an
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inverter circuit; the DC input Vin passes a first bridge-arm composed of
serially-connected active switching elements S1, S2 and a second bridge-arm
composed of serially-connected active switching elements S3, S4 to give an AC
signal; the signal passes a filtering circuit (comprising a filtering inductor L and
an output capacitor Co) and then generates an output voltage Vo on the output
capacitor Co. The specific control and driving circuit is not shown herein.
Such inverter can also adopt a stacking structure that is similar to those
described above regarding the PFC circuit. That is, the control unit is
integrated from the first and second bridge-arms, the input capacitor Cin and
the control driving circuit of the main circuit, while the power unit is integrated
from the output filtering inductor L and the output capacitor Co. Of course, itis
also feasible to integrate all elements of the main circuit (i.e., the output
capacitor Cin, the S1 to S4, the filtering inductor L and the output capacitor Co)
to form the power unit 120, and integrate the control unit to form the control and
driving circuit.

[0069] Examples of control unit

[0070] The main purpose of the control unit is signal processing, and the height
of most components thereof is smaller; hence, to improve the overall utilization

percentage of the space, it is possible to use the thinness of the elements

comprised in the unit as an evaluation index.

[0071] As discussed hereinabove, the controller (under certain specific
application, the driving circuit can be viewed as part of the controller)
responsible for sending the signal to the driving circuit or switch devices and

elements necessary to the peripheral circuit thereof (such as the resistor,
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capacitor, etc.) must be comprised in the control unit. However, with the
improvement of the integration level of the control chip, after these
components/elements are disposed, there might be certain space left thereon.
Accordingly, it is possible to add more components/elements in the control unit.
Take Figure 3 as an example; if all the power components are disposed in the
power unit 120, the layout of these components is illustrated in Figure 15. In
Figure 15, the left-hand side illustrates the layout of the components/elements
of the power unit 120, and the right-hand side illustrates the layout of the
components/elements of the control unit 130. In Figure 15, the square box
indicates the bearing plates 1710, 1720 on which the components/elements are
placed; as to the components/elements disposed on the bearing plate 1710,
1720, those illustratedd in the left-hand side correspond o
components/elements illustrated in Figure 3. As illustrated in Figure 15, if the
area of the power unit 120 and the area of the control unit 130 are the same
(that is, the areas of the bearing plates 1710, 1720 of the two units are the
same), apparently, the utilization percentage of the control unit 130 is low. To
increase the utilization percentage of the area of each unit, it is feasible to move
some components/elements from the power unit to the control unit 130; as
illustrated in Figure 16, the primary switch tube S11, S12 is disposed at a
position in adjacent to the lateral side of the control unit (i.e., they are disposed
on the bearing plate 1720 of the control unit 130. In addition to the thinness,
the standard for selecting the componentis/elements to be moved also includes
whether it will affect the electric characteristics and whether it will achieve better

functions.
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[0072] The primary side switch tubes S11, S12 at the high-voltage input side are
semiconductors, as such, the thickness thereof is similar to or even thinner than
the control chip, and hence, they could be placed in the control unit. For
example, when the switch tubes S11 and S12 at the primary side are MOSFETSs,
if they are placed in the power unit, as illustrated in Figure 3, there are more
than 4 pins (the gate electrode and source electrode for each switch) for the
interconnection of the power unit 120 and control unit 130; if they are placed in
the controf unit 130, there is only two pins for the interconnection of the control
unit 130 and the power unit, such as the connection point of the switch tubes
S11 and S12 at the primary side and the source electrode of the switch tube
S12, as illustrated in Figure 11. Moreover, since the high-voltage input side is
not particularly sensitive to the distribution parameter of the circuits, the effect to
the electric characteristics resulted from moving them to the control unit 130 is
within the acceptable range. Of course, if the switch tubes S11 and S12 at the
primary side are moved, the input capacitor C1 and the driving circuit thereof
should also be moved to the control unit 130. Putting these elements in close
proximity will not only reduce the voltage peak of the switch tubes S11 and S12

at the primary side, but also reduce unnecessary pins in the power unit.

[0073] Figure 16 is a schematic diagram illustrating an embodiment where some
of the switch devices are disposed in the control unit 130. The control unit 130
comprises an input capacitor C1, the resonant capacitor C2 and the primary
side switch tubes S11, S12; the power unit 120 comprises a plurality of switch
devices and a bearing plate 1710 for bearing the switch devices (such as, S11,
S12), as well as an insulation material 3430 (illustrated in Figure 25) for

encapsulating the switch devices; the switch devices are distributed at a
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position along the pads 3440 (illustrated in Figure 25). The power unit 120
comprises a transformer T1, a resonant inductor L1, an output capacitor C3 and
secondary side switch tubes S21, S22, 823, S24. As could be seen, the
utilization percentage of the left-hand side of the control unit 130 is significantly
increased, while the inductor (i.e., the resonant inductor L1), the capacitor (i.e.,
the output capacitor C3) and switch devices (i.e., secondary side switch tubes
S21, 822, 823, S24) are disposed at a position on the bearing plate 1710 in
adjacent to the lateral side of the power unit. On the left-hand side of the
power unit 120, more space is left for the magnetic element, which is significant
to the increase of the efficiency. Accordingly, embodiments of the present
disclosure may take care of both the high efficiency and high power pressure.
it should be noted that since the switch tubes S11, S12 are not disposed in the
power unit 120, the input of the power unit 120 comes from the control unit 130,
and is a high frequency AC power signal modulated by the switch tubes S11,
S12; for example the frequency of the signal is about 500 KHZ or even higher

than 3 MHZ, and the value may be less than 12 V to more than 400 V.

[0074] I, in certain applications, the positions of the secondary side switch
tubes S21, S22, 823, S24 are not sensitive to the electric characteristics, it is
also possible to dispose the secondary side switch tubes S21, §22, §23, S24,
the driver 330 and the output capacitor C3, as well as the Oring MOS in the

control unit 130 so as to further increase the space utilization percentage.

[0075] Regarding the stacking structure illustrated in Figure 10, if the control unit

130 is disposed at the fower position, the control unit 130 will be sandwiched

between the power unit 120 and the main board 110; then the pins from the
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output terminal of the power unit 120 to the main board become longer, which
might affect its ability to response to the variation of load, in particularly in cases
where the load is a data processing chip like the CPU. In this case, it is
possible to dispose part of the output capacitor C3 (or the corresponding POL
output capacitor C4 illustrated in Figure 11) of the main circuit in the control unit
130; in this case, the control unit 130 comprises the output capacitor C3,
thereby reducing the effect resulted from the length of the pins. Of course, to
do this, it is a requisite that there is a good connection between part of the

output capacitor C3 and pins 140.

[0076] In the above-mentioned embodiments, the control unit 130 comprises a
bearing plate, such as the printed circuit board or the lead frame, etc. Of
course, the whole control unit 130 can be implemented by an embedding
technique. The control unit 130 can also uses inter-stacking elements within
the unit, so that the surface conductors of the elements are used for electric
connection. Using the embedding technique, some electric elements, such as
the control IC, the resistor, the capacitor and even the power semiconductor are
embedded in the bearing plate. In this way, the control unit is very thin and the
area thereof is very small; also, a more delicate circuit wiring at the internal and
surface of the unit can be achieved. By using the embedding techniques, one
can easily achieve the interconnection between the upper and lower surfaces
without limited by the position; that is, it can directly use the corresponding pins
without using the pins injected from the lateral side, which is illustrated in Figure
25. For example, a circuit comprising a transformer and a synchronous
rectifier, such as a bridge resonant circuit, can be used to implement a control

unit using the embedding technique then, the control unit is stacked with a
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power module comprising the transformer and synchronous rectifier, and the
resultant circuit is characterized in that: the power unit comprises at least one
transformer (Core and Winding), the output synchronous rectifier, part of the
output capacitor, the control signal of the SR MOS (generated by the power
module or provided by the control unit), so as to achieve a high efficiency of the
power stage; the power unit still uses the pins (Pin) injected from the lateral side,
the Pin comprises the positive and negative electrodes of the output, and the
two electrodes of the high frequency pulse at the input side that has been
modulated. The control unit comprises an embedded control logic IC,
responsible for sampling, controlling signal and driving the signal generation,
protecting, and necessary communication to the outside of the power supply, as
well as at least one pair of power elements at the high-voltage side, responsible
for generating the input-side high frequency pulse to be ftransmitted {o the
power unit; the pins of the control unit can be arranged at the lateral side or
passing through the upper or lower surface, depending on the need, or can be
arranged to form the connection from the internal position to the surface and
arranged at the surface as needed; after the embedding, the control unit is very
thin, e.g., about 1 mm; accordingly, the Pins can be mainly the SMD pins, so as
to enhance the connection strength of the Pins. By using the embedding
technique, one can easily achieve the wiring capability similar to the PCB, so as
to implement more complex interconnection at the surface, and support the
stacking combination with more content, for example, disposing some
necessary elements that is difficult to be embedded in the control unit, e.g., the
input EMI filter (i.e., the input capacitor) together with the power unit at the

surface of the control unit. This embodiment achieve a very small size, and
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hence, it is more suitable in high-frequency operating settings, such as the one
with an operation frequency of more than 1 MHZ. Hence, the converting circuit
is preferably a resonant-type circuit. The thickness of the embedded-type

control unit is preferably less than 2 mm.

[0077] The control unit 130 can be the assembly of the control circuits according
to the above-mentioned examples, can be a control circuit comprising some
components/elements of the power circuit, and even the driving circuit;
alternatively, it can also be a power supply converter with full function, such as
the one as illustrated in Figure 7. In this way, the control unit and the power
unit are stacked together, and connected through pins, as well as connected to
the main board through the pins, thereby achieving a structure with two or more
inter-stacking power units. Nonetheless, at least one of the power units
comprises the components/elements of the control unit. Such structure is
often suitable for use in a system infrastructure with multi-stage power unit in

parallel connection or cascaded connection.
[0078] Examples of power unit

[0079] In sum, the power unit can be a complete DC/DC or AC/DC power
supply converter that can operate on its own, such as, the isolated transforming
module DCX, the point-of-load (POL) DC converter, the front regulate module
(FRM), the regulated bus converter (RBC), the PFC circuit, the auxiliary power
supply module, etc.; that is, one power supply converter that comprises the
power stage circuit and the control circuit; alternatively, it could be only the
power stage circuit thereof, or even a portion of the power stage circuit such as

those described in the above embodiments; said portion can be the part that
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should be placed in proximity, such as the three key elements illustrated in
Figure 16, that is, the transformer T1, the output rectifying element (e.g., the
secondary side switch tubes S§21, $22, $23, $24) and the output capacitor C3.
The power unit may have the isolation capability of the isolated transforming
module DCX, RBC; that is, it comprises at least one transformer; or it may not
require the isolation, like the point-of-load (POL) DC converter, the front
regulate module (FRM), and the PFC circuit; that is, it comprises at least one

inductor.

[0080] The transformer and inductor on the power unit can be integrated or

separated.

[0081] The input of the power unit can be a direct current or an
industrial-frequency alternating current, or the high-frequency alternating current

illustrated in Figure 16.

[0082] The output of the power unit can be within various voltage ranges, such
as 0.1 to 12 V, or 12 V to 400 V. The load can be another power supply
converter, the hard drive, the memory, the graphic processing chip, the CPU,

the communication ASIC, or other data processing chips.

[0083] Moreover, the power unitf, just like the control unit, may comprise a
bearing plate, such as the printed circuit board or the lead frame, and the
electric connection among the components of the power unit is achieved by the
trace on the bearing plate, the components/elements of the power unit can also
be placed on the bearing plate; or can be implemented by the embedding
technique; that is, the electric element, such as the transistor and the capacitor

are embedded in the bearing plate. Moreover, the power unit can also uses
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inter-stacking elements within the unit, so that the surface conductors of the

elements are used for electric connection

[0084] When the whole circuit comprises two or more power units, it is possible
to use identical power units that are in parallel connection to implement a
conversion of higher power and higher current; or they can be serially
connected to implement a conversion of higher power and higher voltage;
alternatively, different power units that are serially connected (as illustrated in
Figure 8) are used to achieve a greater operating range; or different power units
can be used, in which they share a common input to provide the power supply
conversion of muitiple outputs; or different power units can be so that one

output can receive the power supply conversion from muiltiple inputs.

[0085] In view of the foregoing, the application range of the present disclosure is
quite broad; it may enhance the performance of the server. Of course, the
method for implementing the power converter is also suitable for use in other

application settings.
[0086] Design of stack structure

[0087] In one aspect of the present invention, in one server, a power supply
converter is divided into at least two units, i.e., at least one controf unit 130 and
one power unit 120, that are stacked to take full advantage of the height,
thereby providing a power supply converter with high efficiency and high power
pressure, so as to provide a server with better performance. The stacking of

the power supply converter are as follows.

[0088] As illustrated in Figure 17, the unit with a greater area among the control

unit and the power unit is used as the first unit 2010, while the one with the
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smaller area is used as the second unit 2020; the first unit 2010 is disposed
between the second unit 2020 and the main board 110; the area of each unit
2010, 2020 differs, and the smaller one is stacked on the bigger one to form a
power supply converter which is then disposed on the main board 110. As
ilustrated in Figure 18, the control unit and the power unit are integrated as an
isolated transforming module DCX, and front regulate module (FRM); this is one
implementation of the above-mentioned front regulate module (FRM)+isolated
transforming module DCX infrastructure; however, to achieve a higher efficiency,
the external inductor L of the front regulate module (FRM) is disposed outside.
The front regulate module (FRM) and the external inductor L are then disposed
above the isolated transforming module DCX to form a power supply converter,

which is then disposed on the main board 110.

[0089] As illustrated in Figure 19, the unit with a greater area among the control
unit and the power unit is used as the first unit 2010, while the one with the
smaller area is used as the second unit 2020; the second unit 2020 is disposed
between the first unit 2010 and the main board 110; the area of each unit 2010,
2020 differs, and the smaller one is stacked at the lower surface of the bigger
one to form a power supply converter which is then disposed on the main board

110.

[0090] As illustrated in Figure 20, the power unit 120 and the load are disposed
at one side of the main board 110, while the control unit 130 is disposed on the
main board 110 at a side that is opposite to the power unit 120; the power unit
120 and the control unit 130 are respectively disposed at the opposite surfaces

of the main board 110; that is, each unit 120, 130 is respectively disposed at the
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upper and lower surfaces of the main board 110; the control unit 130 is
electrically connected to the pins 140 via the conducting through holes 2310 of
the main board 110; the overlapping part of the projection areas of the units
accounts for at least one-third of the projection area of said unit. Apparently,
due to the limitation of dissipation and the thickness, it is preferably that the
control unit 130 is disposed at the lower surface of the main board, and the

power unit 120 is disposed at the upper surface of the main board 110.

[0091] Obviously, the above-mentioned implementation means can effectively
utilize the height, so as to achieve both the high efficiency and high power
pressure of the power supply, to give a power supply module with better

performance, especially in applications such as the server power supply.
[0092] Pads arrangement and implementation

[0093] A power supply converter comprises many pins. Pins involved in the
connection between the converter and the system include, for example,
converter power input/output pins, and pins for system communication, and pins
for internal interconnection, such as the connection between the power unit and
the control unit. Since the terms pins has a specific definition, here, the pins
injected from the components/elements on the bearing plate is referred to as
the pads. Referring to Figure 21, the pads can be divided into two main types,
the power pads and the signal pads, depending on the current level. The
power pads are the pads that the converter power current passes pads, which
is generally responsible for the electric connection between
components/elements of the power circuit; since the current level passing them

is higher, these pads are often thicker; that is, the cross-sectional area of the
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pad is bigger. The signal pads are the pads responsible for transmitting the
signal in the converter; for example, the control circuit in the control unit often
transmits the control signal to the driving circuit through the signal pads so as to
control the conduction and turning-off of the power components/elements.
Generally, the current level passing through control pads is lower, and hence,
the pads are thinner; that is, the cross-sectional area thereof should not be too

big, and the size often depends on the capability required.

[0094] When the power supply converter is an isolated circuit (the isolation is
often achieved by the transformer of the power circuit); that is, the input/output
thereof has the requirement of isolated safety voltage. Hence, depending on
the position thereof, the pads can divided as the primary lateral group pads (i.e.,
the pads disposed at the primary side of the transformer) and secondary lateral
group pads (i.e., the pads disposed at the secondary side of the transformer).
The two groups of pads should be separated by a specific distance to meet the
safety requirement; for example, when the input of the converter is 400 V, an
isolation of at least 2000 V is required and hence, any pads in one group should
be separated from any pads in the other groups by at least 4 to 8 mm; while
when the input is 36 to 72 V, an safety isolation voltage of 1500 V is often
required, and the distance is 1 to 4 mm. Regarding the primary lateral group,
since the voltage of the input is relatively high, the current is smaller, and the
cross-sectional area of such pads is relatively small. For the secondary lateral
group, since the voltage is lower, the current is higher, and hence, the
cross-sectional area of the pads is greater. For example, for the 48 Vto 1 V
converter, the difference of the current is 48 folds, if the same current density is

used to define the volume of the pads, there would be a 48-fold difference, and
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it is obvious that the secondary lateral group requires more position for the

disposition.

[0095] The pads can be disposed at the four sides of the power unit, as
illustrated in Figure 21 and Figure 22. In Figure 21, the primary lateral group
pads 2410 and the secondary lateral group pads 2420 respectively occupy the
two sides of the power unit, and said two sides are parallel to each other; the
primary lateral group pads 2410 comprises first signal pads 2411 and first
power pads 2412, the cross-sectional area of the first power pads 2412 is
greater than the cross-sectional area of the first signal pads 2411; the
secondary lateral group pads 2420 comprises second signal pads 2421 and
second power pads 2422, the cross-sectional area of the second power pads
2422 is greater than the cross-sectional area of the second signal pads 2421,
the number of the second power pads 2422 is greater than the number of the
first power pads 2412. The arrangement in Figure 21 is suitable for
applications with lower output current. Figure 22, on the other hand, is suitable
for use in application with higher current output; the primary lateral group pads
2410 are distributed along one side of the unit, and the secondary lateral group
pads 2420 are distributed along the remaining three sides of the unit, and are
spaced from the primary lateral group pads 2410 by a safety distance d. When
the current is higher, a single pad has a great electrical characteristics; when
mulitiple pads are required, i.e. multiplex pads, they can be arranged in
alternating positive and negative electrodes, such as, Vo+, Vo-, so that the
induction resistance of the pads is as low as possible; in this way, when applied
in loads like CPU, there is a better dynamic response and reduce the utilization

rate of the capacitor of the main board.
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[0096] In the present application, the pins are electrically coupled with the pads.
Figure 24 is a front view illustrating the connection of the pins and pads for
implementing the interconnection of each unit. In Figure 24, the exemplified
pins are surface-mount pins. The L-shaped surface-mount pins 2610
electrically connects each unit 120, 130 to form a power supply converter with
the surface-mount pins, which is then disposed on the main board 110. After
changing the pins to the l-shaped pins, the power supply converter with the

{-shaped in-line pins 2710 (as illustrated in Figure 23) is formed.
[0097] Figure 25

[0098] Before the assembly of the pins 140, each unit 120, 130 can be
encapsulated with the packaging technique such as molding or embedding to
for a regular surface, such as the recess 3410 illustrated un Figure 25; since the
insulation material 3430 has the recess 3410 disposed thereon for fitting the
installation of the pins 140, it is more advantageocus to the delicate utilization of
the space, and then the surface-mount pins are installed thereon. Specifically,
any one of the control unit and the power unit comprises a bearing plate 3420
and insulation material 3430; the insulation material 3430 is formed on the two
opposite surfaces of the bearing plate 34201 the lateral side of the bearing plate
3420 is disposed with the pads 3440; the soldering material 3450 on the pads
3440 is soldered to the pins 140. At the edge of the upper and lower surface
of the insulation material 3430, there is a recess 3410; the two terminals of each
pin 140 has the SMD pad 2910 extending to the recess 3410 at the upper and
lower surfaces, the recess 3410 has the bonding material 3460 disposed

thereon for bonding with the SMD pads 2910.
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[0099] The unit illustrated in Figure 25 can be any of the above-mentioned
power unit and/or control unit; the pads 3440 are distributed along the lateral
side of the power unit and the lateral side of the controf unit; the pins 140 and
pads 3440 are electrically coupled. The pins 140 are surface-mount pins, and
are distributed along the outer surface of the power unit and control unit, and
are electrically coupled to the pads 3440. The pads 3440 are further
distributed along a side of the power unit that is perpendicular to the side at
which the and pads 3440 are disposed; although in Figure 25, the pads 3440’
are only distributed along the lower surface; the present invention is not limited
thereto; in one embodiment, pads are distributed along the lateral side of the
power unit 120 and the upper and lower surfaces of the control unit 130, and

the pins 140 and pads 3440 are electrically coupled.

{00100} The surface-mount pins can be installed on each surface of the unit,
but in order to achieve a better dissipation effect and to further reduce the
overall size of the module, in the above examples, the pads are disposed at the
lateral side of the bearing plate in each unit, and the surface-mount pins are
soldered to connect with in injected pins of the components of the unit and the
control signal injected pins. However, under certain special circumstances, as
illustrated in Figure 33, the pads in the first unit 2010 can also be disposed at
the stacking surface of the second unit 2020 and the inductor L, and the pins
are used to implement the typical connection between the first unit 2010 and the
second unit 2020 and the inductor L. The contact surface other than the solder
points of the pins and pads can be applied with glues or the like, so that the pins
are bonded to the surface of each unit, thereby increasing the mechanical

strength and the reliability.
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[00101] Heat dissipation

[00102] After stacking each unit to form a module, the heat dissipation
pathway is altered, as compared with the conventional design in which the units

are individually disposed.

[00103] Figure 26 illustrates the installation of the heat dissipation unit. As
illustrated in Figure 26, the electrically-isolated heat dissipation unit 3910 is
disposed on the power unit 120; the power unit 120 is disposed on the control
unit 130; the control unit 130 is disposed on the main board 110; or, as
illustrated in Figure 40, the electrically-isolated heat dissipation unit 4010 is
disposed on the lateral sides of the power unit 120 and the control unit 130. 1t
can be disposed at the upper surface or the lateral side of the assembled
module. To avoid affecting the electric characteristics of the module, the heat
dissipation unit can be an electric insulation material, such as the ceramic.
Alternatively, when the heat dissipation unit is a conducting material such as
aluminum, copper, graphite, etc., thereby should be a thermal-conducting and
electrical-insulation material {(such as the ceramic sheet or the like) between the
heat dissipation unit and the pins. The heat dissipation units are all disposed
above the pad or pin assembly. To ensure the heat dissipation effect, the
thermal resistance between the heat dissipation unit and the pad or pin
assembly should be less than 5°C/Watt. There is an insulation material

between the heat dissipation unit and the pad or pin assembly.
{00104] Other optimized embodiments

[00105] According to the above-mentioned example, it is feasible to achieve

a greater power by stacking multiple power units. Generally, these power units
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use the magnetic elements with the similar using/operating condition, such as a

transformer or an inductor.

[00106] As illustrated in Figure 43, since the magnetic element often has an
air space 4320, and the conductor nearby is often inducted and heated by the
magnetic flux leaked from the air space 4320, thereby causing loss. By
sharing the magnetic core 4310 through stacking, the air space 4320 of the
magnetic core 4310 can be disposed at the stacking space 4330 between the
power units 120, thereby keeping the air space from the conductor so as to

reduce the loss.

[00107] According to the above-mentioned embodiments, the power unit and
the control unit are vertically stacked to form a power supply module. In fact, if
the power supply is rotated by 90 degrees so that the power unit and the control
unit are stacked horizontally, and are interconnected with each other and are
respectively connected with the main board through the pins, this structure also
has desirable applicability. Therefore, according to embodiments of the
present disclosure, the power unit and the control unit can not only stack above
each other, but also stack to the left or right of each other in the horizontal

direction.

[00108] In view of the foregoing, using the Quasi-Cascade components,
optimized driving, optimized application and optimized packaging disclosed
herein, it is possible to increase the power density or efficiency of the power
supply converter, thereby achieving a better electric performance, higher
frequency performance and greater reliability, as compared with conventional

technology. In this way, the characteristics of the components can be fully
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utilized, and it is more convenient to use the apparatus with the present
packaging solution; therefore, the present disclosure facilitate the improvement
of the power density or efficiency. The specific driving, application and
packaging means provided by the present disclosure are quite feasible and
effective. The present invention is suitable for improving the overall

performance and the cost/performance ratio of the power supply converter.

[00109] Although various embodiments of the invention have been described
above with a certain degree of particularity, or with reference to one or more
individual embodiments, they are not limiting to the scope of the present
disclosure. Those with ordinary skill in the art could make numerous
alterations to the disclosed embodiments without departing from the spirit or
scope of this invention. Accordingly, the protection scope of the present

disclosure shall be defined by the accompany claims.
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WHAT IS CLAIMED IS:

1. A power supply apparatus, comprising:

a power unit electrically connected with a motherboard, comprising a first
base plate, at least a power switch chip allocated at the first base plate and a
plurality of pads;

a control unit stacked with the power unit, comprising a second base
plate and at least a control chip for controlling the power switch chip turn on/ off
in the power unit and a plurality of pads; and

a plurality of pins for electrically connecting the power unit to the control
unit and mother board and allocated at periphery of the power unit and control
unit;

wherein the plurality of pads of the power unit and control unit are
allocated on side facet of the first base plate and second base plate respectively,
both plurality of pads of the power unit and control unit are electrically
connected with the plurality of pins so that the power unit and the control unit
could electrically connected with each other, the power supply apparatus
provides a power source for a load in the neighborhood thereof on the

motherboard.

2. The power supply apparatus of claim 1, wherein the first base plate

and the second base plate are in approximate sizes.

3. The power supply apparatus of claim 1, wherein the second base plate

integrates a power switch chip to improve area utilization thereof.
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4. The power supply apparatus of claim 1, further comprising molding
material, wherein the molding material encapsulates the power unit and control
unit respectively, the plurality of pads of the power unit and control unit emerges

from molding material respectively.

5. The power supply apparatus of claim 4, wherein the molding material
of the control unit has a plurality of recesses reserved for connection with the

pins thereof.

6. The power supply apparatus of claim 4, wherein the molding material

encapsulates two sides of the power unit.

7. The power supply apparatus of claim 6, wherein the power unit further
comprises bottom pads emerged from one side of power unit that is

encapsulated by the molding material for adjacent electrical connection thereof.

8. The power supply apparatus of claim 1, further comprising another
power unit stacked with the power unit and the control unit, wherein the another
power unit is parallel connected with the power unit and controlled by the

control unit.

9. The power supply apparatus of claim 8, wherein each of the power
unit and the another power unit has a magnetic device, the magnetic devices of

the power unit and the another power unit share the same magnetic core.
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10. The power supply apparatus of claim 1, wherein the plurality of pins
cover outer surface of the power unit and the control unit respectively as much

as possible to expand the surface area thereof.

11. The power supply apparatus of claim 1, wherein the power unit is the
one close to the motherboard, the control unit is the other one stacked on the
power unit.

12. The power supply apparatus of claim 1, wherein the power unit and
control unit are allocated on two opposite sides of the motherboard respectively,
the pins pass through the motherboard to connect the power unit with control
unit.

13. The power supply apparatus of claim 1, further comprising:

a heat sink, attached with the power unit to improve heat dissipation.

14. A power supply apparatus, comprising:

a first stage power converter received a power source from a mother
board and configured with a plurality of pads located on side facet thereof;

a second stage power converter configured with a plurality of pads
located on side facet thereof and stacked with the first stage power converter to
receive an output of the first stage power converter to provide a power to a load
in adjacent area thereof on the motherboard; and

a plurality of pins connected with the pads of the first or/and second
stage power converter and the motherboard to realize the electrical connection

therebetween.
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15. The power supply apparatus of claim 14, wherein the output voltage of
the second stage power converter is lower than the output voltage of the first

stage power converter.

16. The power supply apparatus of claim 14, wherein the first stage

converter and the second stage converter are configured in approximate sizes.

17. A power supply apparatus, comprising:

a first unit electrically connected with a motherboard, comprising a first
base plate, at least a power switch chip allocated at the first base plate and a
plurality of pads;

a second unit stacked with the first unit, having a plurality of connection
pads for electrical connection; and

a plurality of pins for electrically connecting the first unit to the second
unit and mother board and allocated at periphery of the first unit ;

wherein the plurality of pads of the first unit are allocated on side facet of
the first base plate, both plurality of pads of the first unit and plurality of
connection pads of the second unit are electrically connected with the plurality
of pins so that the first unit and the second unit could electrically connected with
each other, the power supply apparatus provides a power source for a foad in

the neighborhood thereof on the motherboard.

18. The power supply apparatus of claim 17, wherein the connection

pads of the second unit allocates on the surface that stacked on the first unit.
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19. The power supply apparatus of claim 18, wherein the pins extends
along the out surface of the first unit to connect the connection pad of the

second unit with the first unit.
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ABSTRACT OF THE DISCLOSURE

Disclosed herein is a power supply apparatus that includes a main board,
a power unit, a control unit, pads and a pin. The control unit and the power
unit are stacked on the main board and at a position in adjacent to a load; the
plurality of pads are distributed along the lateral side of the power unit and the
lateral side of the control unit; the plurality of pins and pads are electrically
coupled and electrically coupled with the main board, the control unit and the
power unit; the control unit is configured to control the power unit, so that the

power unit supplies electricity to the adjacent load.
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