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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/952,224 12/29/2020 10877534 TWTO05845/US 1801
60589 7590 12/09/2020

James Lynn O"Sullivan
12345 Lake City Way NE, No. 283
Seattle, WA 98125

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 170 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 http://pair.uspto.gov for additional applicants):

Jian-Hong ZENG, Taoyuan City, TAIWAN;
DELTA ELECTRONICS, INC., Taoyuan City, TATWAN;

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: 06/23/2019 1B/952 2924 — Gal: 211

Application Number 15952224

Filing Date 2018-04-12

INFORMATION DISCLOSURE

First Named Inventor ’Jian-Hong ZENG

STATEMENT BY APPLICANT [, 2119

( Not for submission under 37 CFR 1.29)
Examiner Name ‘ YANCHUS Ill, PAUL B

Attorney Docket Number |TWT05845IUS

E)abazaclelﬁ etal.

. TECHNOLOGIES
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9 20160160828 A1 P016-06-09 P QAR bl MAM-EIAB -

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 |poos3asro A |20051016 |PELTAELECTRONICS
2 [104038070 N A 2014-09-10 UNIV ZHEJIANG
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YIN TIANMING
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EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.B.Y/



Receipt date:

Doc code: IDS

06/23/2019

Doc description: Information Disclosure Statement (IDS) Filed

15/952,224 - GAU: 2118
PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; 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.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.89)

Application Number 15952224
Filing Date P018-04-12
First Named Inventor ‘ Jian-Hong ZENG

Art Unit | 2119
Examiner Name ‘ YANCHUS Ill, PAUL B

Attorney Docl

ket Number | TWT05845/US

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
ek Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 B587963 B2 P013-11-19 NAN ZHANGHE et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
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Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
s Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
fﬁah)etaL
i EL ECTRONICS
C hange (s) aﬁ?“ed 20150070940 A1 P015-03-12 AMERICA IN
ﬁ)&ocument
/QL(S// lﬁoctak
10/6/2020|2 0110157947 A1l P011-06-30 Dl felp b G RAEME S IMNG-al-al.
Giiuliano
3 D0130229841 A1 |po13ogos  [fR ND TECHNOLOGIES
Park
4 0160156201 A1l P016-06-02 SAIMSUNE-EB-E @t
(:ao
5 20070024369 A1 PO07-02-01 BROALDCOM.CORBORALILN.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.B.Y/



Receipt date: 04/12/2018
Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

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.

15/952,224 - GAU: 2119

PTO/SB/08a (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Application Number
Filing Date P018-04-13
INFORMATION DISCLOSURE First Named Inventor ‘ Jian-Hong ZENG
STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.89)
Examiner Name ‘
Attorney Docket Number | TWT05845/US
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
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Initial No Code! of cited Document .
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 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.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

60589 7590 08/27/2020 Certificate of Mailing or Transmission
James Lynn O"Sullivan I hereby certify that this Fee(s) Transmittal is being deposited with the United
. B States Postal Service with sufficient postage for first class mail in an envelope
12345 Lake City Way NE, No. 283 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Seattle, WA 98125 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
3 2
(Typed or printed name]
(Signature
(Date;
I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. l CONFIRMATION NO. |
15/952,224 04/12/2018 Jian-Hong ZENG TWTO05845/US 1801
TITLE OF INVENTION: POWER SUPPLY APPARATUS
I APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/27/2020
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
YANCHUS III, PAUL B 2119 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) The names of up to 3 registered patent attorneys CKC & Partners Co.. LLC
or agents OR, alternatively, 1 *

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
- e N N . 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

PLEASE NOTE: Unlcss an assignec is identificd below, no assignee data will appcar on the patent. If an assignee is identified below, the document must have becn previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

e

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
DELTA ELECTRONICS, INC. TAOYUAN CITY, TAIWAN

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual (1 Corporation or other private group entity () Government

4a. Fees submitted: (X1ssue Fee [dPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)
Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 504669

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

NOTE: Absent a valid certification of Micro Entity Status (see torms 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.

(| Applicant certifying micro entity status. See 37 CFR 1.29

J Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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 2020-11-26
Typed or printed name ___James Lynn O'Sultivan Registration No, 05618
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




Electronic Patent Application Fee Transmittal

Application Number: 15952224

Filing Date: 12-Apr-2018

Title of Invention: POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name: Jian-Hong ZENG

Filer: James Lynn O'Sullivan/Wei-Ting TENG
Attorney Docket Number: TWT05845/US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—;;:;)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: 41233635
Application Number: 15952224
International Application Number:
Confirmation Number: 1801

Title of Invention:

POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name:

Jian-Hong ZENG

Customer Number:

60589

Filer:

James Lynn O'Sullivan/Wei-Ting TENG

Filer Authorized By:

James Lynn O'Sullivan

Attorney Docket Number: TWT05845/US
Receipt Date: 26-NOV-2020
Filing Date: 12-APR-2018
Time Stamp: 02:21:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2020AP322220771
Deposit Account 504669
Authorized User Wei-Ting TENG

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 s . . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
207230
TWT05845US-
1 Issue Fee Payment (PTO-85B) . no 1
FEETransmltta|_20201 1 26pdf 9f33b2e2196fb4cd6cb209ad545d7390d9c|
bdb4c
Warnings:
Information:
29975
2 Fee Worksheet (SB06) fee-info.pdf no 2
09c4423d2387a40401452ef81cb663205€0)
3c095
Warnings:
Information:
Total Files Size (in bytes){ 237205

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

| EXAMINER |
60589 7590 08/27/2020
James Lynn O"Sullivan YANCHUS IIL, PAUL B
12345 Lake City Way NE, No. 283
Seattle, WA 98125 | ART UNIT PAPER NUMBER |
2119
DATE MAILED: 08/27/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/952,224 04/12/2018 Jian-Hong ZENG TWT05845/US 1801

TITLE OF INVENTION: POWER SUPPLY APPARATUS

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/27/2020

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: 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
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 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.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

60589 7590 08/27/2020 Certificate of Mailing or Transmission
James Lynn O"Sullivan 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
12345 Lake City Way NE, No. 283 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Seattle, WA 98125 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/952,224 04/12/2018 Jian-Hong ZENG TWT05845/US 1801
TITLE OF INVENTION: POWER SUPPLY APPARATUS
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/27/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
YANCHUS III, PAUL B 2119 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) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|55}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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 (J Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NO. |
15/952,224 04/12/2018 Jian-Hong ZENG TWTO5845/US 1801
| EXAMINER |
60589 7590 08/27/2020
James Lynn O"Sullivan YANCHUS IIL, PAUL B
12345 Lake City Way NE, No. 283
Seattle, WA 98125 | ART UNIT PAPER NUMBER |

2119

DATE MAILED: 08/27/2020

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 3 of 3
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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 30 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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/952,224 ZENG, Jian-Hong
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PAUL B YANCHUS Ili 2119 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 appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to amendments filed on 8/10/20.
((J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.¥) The allowed claim(s) is/are See Continuation Sheet . 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. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) OJSome  *c) (J None of the:
1. Certified copies of the priority documents have been received.
2. (O Certified copies of the priority documents have been received in Application No.
3. [J 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 number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.0 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. (J Examiner's Amendment/Comment

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

3.0J Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/PAUL B YANCHUS III/

Primary Examiner, Art Unit 2119

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200821
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EAST Search History

EAST Search History (Prior Art)

_Ref. Hits : Search Query . DBs | Default Plurals Time
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L1 17 £("20070024369" | "20080231233" | “US- ‘OR OFF 2020/08/21
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : ZENG, Jian-Hong Attorney Docket No. : TWT05845/US
Serial No. : 15/952,224 Group Art Unit: 2119

Filed : 2018/04/12 Examiner: PAUL B YANCHUS 1I
Title: POWER SUPPLY APPARATUS

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION

Honorable Commissioner for Patents OK TO ENTER: /P.B.Y/
P.O. Box 1450 08/24/2020

Alexandria, VA 22313-1450

Dear Sir:
In response to the Final Official Action mailed Jun. 11, 2020, 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.

Remarks and Responses begin on page 8 of this paper.

Respectfully submitted,

fJames Lynn QO'Sullivan/

Date : August 11, 2020 James Lynn O'Sullivan
Registration No.65618
CKC & Partners Co., LLC
12345 Lake City Way NE, No. 283
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Seattle, WA 98125
United States

Phone : (888)388-6609
Fax : (888)388-6582

Agent for Applicant(s)
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Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Substitute for Form PTO-875 ’
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APPLICATION AS FILED - PART |
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(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NIA NiA N/A
TOTAL CLAIMS ) .
(37 GFR 1.16()) minus 20 = x $100 -
INDEPENDENT CLAIMS ‘ B
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
D/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
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- 08/10/2020 Z{E#"EAF'{N'NG ’;g’g\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
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1.16(j))
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'E AMENDMENT PAID FOR
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E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ELMIRAYY HALL/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

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

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number: 15952224
Filing Date: 12-Apr-2018
Title of Invention: POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name:

Jian-Hong ZENG

Filer: James Lynn O'Sullivan/Wei-Ting TENG
Attorney Docket Number: TWT05845/US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—;S:;)I in
Basic Filing:
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 460 460

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Fee Code

Quantity
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Extension-of-Time:

Miscellaneous:
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Electronic Acknowledgement Receipt

EFS ID: 40244841
Application Number: 15952224
International Application Number:
Confirmation Number: 1801
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: TWT05845/US
Receipt Date: 10-AUG-2020
Filing Date: 12-APR-2018
Time Stamp: 23:19:20

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $460

RAM confirmation Number E202080N20016898
Deposit Account 504669

Authorized User

James O'Sullivan

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

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
ocument s . . File Size(Bytes Multi Pages
Docu Document Description File Name e Size( y M ult . . a9
Number Message Digest | Part/.zip| (if appl.)
147109
1 Response After Final Action TWT05845US_rZ':aI_2020081 1 no 10
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e73
Warnings:
Information:
30727
2 Fee Worksheet (SB06) fee-info.pdf no 2
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Total Files Size (in bytes){ 177836

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.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : ZENG, Jian-Hong Attorney Docket No. : TWT05845/US
Serial No. : 15/952,224 Group Art Unit: 2119

Filed : 2018/04/12 Examiner: PAUL B YANCHUS 1II
Title: POWER SUPPLY APPARATUS

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION

Honorable Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
In response to the Final Official Action mailed Jun. 11, 2020, 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.

Remarks and Responses begin on page 8 of this paper.

Respectfully submitted,

/James Lynn O'Sullivan/

Date : August 11, 2020 James Lynn O'Sullivan
Registration N0.65618
CKC & Partners Co., LLC
12345 Lake City Way NE, No. 283
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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 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,_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 the

insulation material, respectively.

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

a plurality of first pads disposed on lateral sides of the bearing plate.

3. (Original) The power supply apparatus of claim 2, 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.

4. (Canceled)

5. (Currently amended) The power supply apparatus of claim [[4]] 1,

3
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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.

6. (Original) The power supply apparatus of claim 2, 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.

7. (Original) The power supply apparatus of claim 1, 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.

8. (Currently amended) The power supply apparatus of claim [[7]] 1,
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.

9. (Currently amended) Fhepower—supply—apparatus—of claim—1 A

power supply apparatus, comprising:

a bearing plate:

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

and
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a_plurality of pins electrically connected to the bearing plate and

allocated along lateral sides of the insulation material, wherein the bearing

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

10. (Original) The power supply apparatus of claim 9, 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.

11. (Original) The power supply apparatus of claim 9, 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.

12. (Original) The power supply apparatus of claim 1, wherein the

power supply apparatus is a power unit or a control unit.

13. (Original) The power supply apparatus of claim 1, wherein the
power supply apparatus is a non-regulated isolated transforming module,

wherein a regulated module is stacked on the non-regulated isolated

5
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transforming module and electrically connected with at least one of the

plurality of pins.

14. (Canceled)

15. (Currently amended) 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_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.

16. (Original) The power supply apparatus of claim 15, 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.

17. (Canceled)

18. (Currently amended) The power supply apparatus of claim [[17]] 15,

wherein at least one lateral side of the bearing plate is exposed from the

insulation material.
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19. (Currently amended) The power supply apparatus of claim [[17]] 15,
wherein two terminals of the pin have SMD pads located at the upper surface

of the insulation material.

20. (Currently amended) Fhe—power-supplyapparatus—ofclaim—315 A

power supply apparatus, comprising:

a bearing plate;

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

W}
3
[e}

at least one pin electrically connected to the bearing plate and

contacting at least part of the insulation material, wherein the 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.

21. (Original) The power supply apparatus of claim 20, wherein two
terminals of the pin have SMD pads located at the upper surface of the cuboid

body.

22. (New) The power supply apparatus of claim 20, 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.
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Remarks and Responses

The Examiner is thanked for the thorough examination of the present
application, and the indications that claims 4, 5, 9-11, 14 and 17-21 embody
allowable subject matter. In response, clams 1, 5, 8, 9, 15, 18, 19 and 20
have been amended, claims 4, 14 and 17 have been canceled, and claim 22
has been added. Claim 1 has been amended to include all of the limitations
of the original claim 14. Claims 5 and 8 have been amended adaptively as to
claim dependency only. Claim 9 has been amended in independent form
including all of the limitations of the original claim 1. Claim 15 has been
amended to include all of the limitations of the original claim 17. Claims 18
and 19 have been amended adaptively as to claim dependency only. Claim
20 has been amended in independent form including all of the limitations of
the original claim 15. Claim 22 has been added to include all of the
limitations of the original claim 16. Accordingly, the amendments do not
introduce any new matter. Reconsideration of the application in view of the

foregoing amendments and following comments is respectfully requested.

Claim Rejection - 35 U.S.C. § 103

Claims 1-3, 6-8, 12, 13, 15 and 16 are rejected under 35 U.S.C. 103
as being unpatentable over Matsumoto et al. (US 2005/189566; hereinafter
Matsumoto) in view of Happ et al. (US 6,496,377; hereinafter Happ).

With respect to page 5 of the Office Action, the Office Action states
Claims 4, 5, 9-11, 14 and 17-21 would be allowable if rewritten in independent
form including all of the limitations of the base claim and any intervening
claims.

In response thereto, Applicant has amended the independent claim 1

8
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to include all of the limitations of the original claim 14, and therefore the
amended independent claim 1 is allowable. Applicant has rewritten the claim
9 in independent form including all of the limitations of the original claim 1, and
therefore the rewritten independent claim 14 is allowable. Applicant has
amended the independent claim 15 to include all of the limitations of the
original claim 17, and therefore the amended independent claim 15 is
allowable. Applicant has rewritten the claim 20 in independent form including
all of the limitations of the original claim 15, and therefore the rewritten
independent claim 20 is allowable. Insofar as all remaining claims depend
from claim 1, 9, 15 and 20, all remaining claims are similarly in condition for
allowance. 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 : August 11, 2020 James Lynn O'Sullivan
Registration N0.65618
CKC & Partners Co., LLC
12345 Lake City Way NE, No. 283
Seattle, WA 98125
United States
Phone : (888)388-6609
Fax : (888)388-6582

Agent for Applicant(s)

10
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Application/Control Number: 15/952,224 Page 2
Art Unit: 2119

DETAILED ACTION

This final office action is in response to amendments filed on 2/26/20.

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.

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 1-3, 6-8, 12, 13, 15 and 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 Happ et al., US Patent no. 6,496,377 [Happ]'.

Regarding claims 1 and 15, Matsumoto discloses a power supply apparatus,
comprising:

a bearing plate [circuit boards 2A and 2B in Figure 1 and paragraph 0037]; and

" Matsumoto and Happ were previously cited.
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Application/Control Number: 15/952,224 Page 3
Art Unit: 2119

a plurality of pins electrically connected to the bearing plate and allocated along
lateral sides of the bearing plate [conductor terminal 5a-k in Figure 1 and paragraph
0037].

Matsumoto further discloses that the power supply apparatus may include more
than 2 stacked circuit boards [Figures 6A and 6B and paragraph 0076]. Matsumoto
does not disclose insulation material formed on two opposite surfaces of the circuit
boards. Like Matsumoto, Happ discloses a vertically stacked multi-layer circuit. Happ
recognizes that it is advantageous to include insulating material between each circuit
layer in order to prevent unwanted electrical contact between layers and to provide
equal spacing for the bearing plates [column 5, lines 38-44]. Accordingly, it would have
been obvious to one of ordinary skill in the art before the effective filing date of the
claimed invention to incorporate the Happ insulating material teachings into the
Matsumoto vertically stacked circuit in order to prevent unwanted electrical contact
between layers and to provide equal spacing for the circuit boards [Happ, column 5,
lines 38-44]. Examiner notes that the combination would result in insulating material
being disposed on top and bottom surfaces of the circuit boards and the pins being
disposed along lateral sides of the insulating material since it is in between the boards.

Regarding claim 2, Matsumoto further discloses a plurality of first pads disposed
on lateral sides of the bearing plate [conductor land patterns 4 in Figure 1 and
paragraphs 0038 and 0062].

Regarding claims 3 and 6, Matsumoto further discloses that 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 [Figure 1 and paragraphs 0037-0038].
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Application/Control Number: 15/952,224 Page 4
Art Unit: 2119

Regarding claim 7, Matusmoto and Happ, as described above, disclose that the
two opposite surfaces of the bearing plate are covered with the insulation material and
that pins are situated along at least one lateral side of the circuit boards. Since the
insulating material is formed between the circuit boards and the pins are situated along
at least one lateral side of the circuit boards, then the at least one lateral side of the
bearing plate would be exposed from the insulation material.

Regarding claim 8, Matsumoto further discloses 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
[conductor land patterns 4 in Figure 1 and paragraphs 0038 and 0062].

Regarding claim 12, Matsumoto further discloses that the power supply
apparatus is a power unit or a control unit [paragraph 0036].

Regarding claim 13, Matsumoto further discloses that 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 [paragraph 0050].

Regarding claim 16, Matsumoto further discloses 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 [conductor land

patterns 4 in Figure 1 and paragraphs 0038 and 0062].
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Application/Control Number: 15/952,224 Page 5
Art Unit: 2119

Allowable Subject Matter
Claims 4, 5, 9-11, 14 and 17-21 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all

of the limitations of the base claim and any intervening claims.

Response to Arguments

Applicant's arguments filed 2/26/20 have been fully considered but they are not
persuasive.

Applicant argues that the combination of Matsumoto and Happ do not disclose
insulation material formed on two opposite surfaces of the bearing plate. Examiner
disagrees. Happ discloses that it would be advantageous to provide insulation material
between conductive plates in order to prevent unwanted electrical conduct between the
plates and to provide equal and parallel spacing between the conductive plates [column
5, lines 38-44]. In order for insulation material to provide equal and parallel spacing
between vertically stacked conductive plates, one of ordinary skill in the art would
realize that the insulation material would be formed such that it touches both the top
surface of a lower conductive plate and the bottom surface of a conductive plate
stacked on top of the lower conductive plate. Accordingly, in a stack of three or more
conductive plates, a middle conductive plate would have insulation material touching
both the top and bottom surfaces in order to maintain equal and parallel spacing
between the three or more vertically stacked conductive plates. This configuration is
shown in Figure 6 of Happ. Insulation material 602 is formed along the top and bottom

surfaces of the middle conductive circuit layers 601 [column 8, lines 46-58]. Therefore,
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Application/Control Number: 15/952,224 Page 6
Art Unit: 2119

the combination of Happ and Matsumoto does disclose insulation material formed on
two opposite surfaces of a bearing plate.

Applicant also argues that Happ fails to provide and motivation to combine the
insulation material teachings to Matsumoto. Examiner disagrees. Happ discloses that it
would be advantageous to provide insulation material between conductive plates in
order to prevent unwanted electrical conduct between the plates and to provide equal
and parallel spacing between the conductive plates [column 5, lines 38-44]. Applicant,
in page 5 of the 2/26/20 arguments, states that the structural stability between bearing
plates in Matsumoto is poor due to the use of only a thin connecting terminal for stability
between bearing plates. Since, Happ states that providing insulation material between
bearing plates provides the advantage of ensuring equal and parallel spacing between
bearing plates, one of ordinary skill in the art would have been motivated to apply the
Happ teachings to Matsumoto by adding insulation material between the bearing plates
in order to improve structural stability so that equal and parallel spacing between the
bearing plates is ensured. Therefore, Happ does disclose motivation to one of ordinary
skill in the art to apply the insulation material teachings to Matsumoto.

The previous rejections are respectfully maintained.

Conclusion
THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).
A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within
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Application/Control Number: 15/952,224 Page 7
Art Unit: 2119

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL B YANCHUS Il whose telephone number is
(671)272-3678. The examiner can normally be reached on Monday-Friday 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.

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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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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 B YANCHUS III/
Primary Examiner, Art Unit 2119
June 7, 2020
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Honorable Commissioner for Patents
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Dear Sir:
In response to the Official Action mailed Nov. 29, 2019, please amend

the above-identified application as follows:

Remarks and Responses begin on page 3 of this paper.
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/James Lynn O'Sullivan/

Date : February 26, 2020 James Lynn O'Sullivan
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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 1-3, 6-8,
12, 13, 15 and 16. In response, Applicant submits the following additional

distinguishing remarks.

Claim Rejection - 35 U.S.C. § 103

Claims 1-3, 6-8, 12, 13, 15 and 16 are rejected under 35 U.S.C. 103
as being unpatentable over Matsumoto et al. (US 2005/189566; hereinafter
Matsumoto) in view of Happ et al. (US 6,496,377; hereinafter Happ).
Applicant respectfully requests reconsideration of the rejections for at least the

reasons that follow.

“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).

(Emphasis added, MPEP §2143.03 — “All Claim Limitations Must Be
Considered”)

The claims 1 and 15 recite:

1. 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.

15. A power supply apparatus, comprising:
a bearing plate;
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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.

(Emphasis added). Claims 1 and 15 patently defines over the cited art for at
least the reason that the cited art fails to disclose at least the feature
emphasized above.

In this regard, the Examiner apparently alleged that Happ’s col. 5,
lines 38-44 discloses the above claimed feature (i.e., insulation material
formed on two opposite surfaces of the bearing plate). Applicant
respectfully submits that this allegation is misplaced. In fact, Happ’s col. 5,

lines 38-44 recites:

The insulating material that adheres to each of the
conductive circuit layers prevents unwanted electrical contact
between different conductive circuit layers. The insulating
material also serves another purpose. The insulating layers
also provide equal spacing for the conductive plates, and help
maintain the conductive plates in a substantially parallel
relationship.

As confirmed by Happ’s col. 5, lines 38-44, Happ only apparently
identifies that the insulating material is disposed between the conductive
circuit layers; thus, as to each single conductive circuit layer, only a single one
surface of the single conductive circuit layer has the insulating material.
Compared with Happ”s teaching, in the claimed invention, insulation
material formed on two opposite surfaces of the bearing plate. In this
way, each device can be encapsulated with the packaging technique such as
molding or embedding to for a regular surface, it is more advantageous to the
utilization of the space, and then the surface-mount pins are installed thereon

(See par [0097] of the present application).
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MPEP section 2144.04 IV(c), states:

However, “The mere fact that a worker in the art could rearrange the parts
of the reference device to meet the terms of the claims on appeal is not by

itself sufficient to support a finding of obviousness. The prior art must

provide a motivation or reason for the worker in the art, without the benefit

of appellant’s specification, to make the necessary changes in the reference
device.” Ex parte Chicago Rawhide Mfg. Co., 223 USPQ 351, 353 (Bd. Pat.
App. & Inter. 1984).

However, Happ’s col. 5, lines 38-44 only disclose that the
arrangement of the insulating material prevents unwanted electrical contact
between different conductive circuit layers and maintains the conductive
plates in a substantially parallel relationship. Even if Happ’s specification is
fully considered, Happ still fails to provide any motivation or reason for the
worker in the art, without the benefit of appellant’s specification, to make the
necessary changes of adding “insulation material formed on two opposite
surfaces of the bearing plate’ in the reference device.

Therefore, it is clear that Happ fails to teach or even suggest
“insulation material formed on two opposite surfaces of the bearing
plate’ as set forth in independent claims 1 and 15.

Moreover, Matsumoto also fails to teach or even suggest “insulation
material formed on two opposite surfaces of the bearing plate’ as set
forth in independent claims 1 and 15. This is confirmed throughout the
specification of Matsumofto.

It should be noted that the structural stability (e.g., bending / torsion
resistance, vibration resistance, etc.) of the module in Matsumoto is achieved
by the connecting terminal 5; due to its thin thickness, performance is poor.

In the present invention, the pins are allocated along lateral sides of the
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insulation material, so that the insulation material can guarantee a stronger
stability of the module.

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
recited in independent claims 1 and 15. 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 and 15, 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 : February 26, 2020 James Lynn O'Sullivan
Registration N0.65618
CKC & Partners Co., LLC
12345 Lake City Way NE, No. 283
Seattle, WA 98125
United States
Phone : (888)388-6609
Fax : (888)388-6582

Agent for Applicant(s)
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Application/Control Number: 15/952,224 Page 2
Art Unit: 2119

DETAILED ACTION

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.

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 1-3, 6-8, 12, 13, 15 and 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 Happ et al., US Patent no. 6,496,377 [Happ].

Regarding claims 1 and 15, Matsumoto discloses a power supply apparatus,
comprising:

a bearing plate [circuit boards 2A and 2B in Figure 1 and paragraph 0037]; and

a plurality of pins electrically connected to the bearing plate and allocated along
lateral sides of the bearing plate [conductor terminal 5a-k in Figure 1 and paragraph

0037].

1 Matsumoto was cited in the 4/12/18 IDS.
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Application/Control Number: 15/952,224 Page 3
Art Unit: 2119

Matsumoto further discloses that the power supply apparatus may include more
than 2 stacked circuit boards [Figures 6A and 6B and paragraph 0076]. Matsumoto
does not disclose insulation material formed on two opposite surfaces of the circuit
boards. Like Matsumoto, Happ discloses a vertically stacked multi-layer circuit. Happ
recognizes that it is advantageous to include insulating material between each circuit
layer in order to prevent unwanted electrical contact between layers and to provide
equal spacing for the bearing plates [column 5, lines 38-44]. Accordingly, it would have
been obvious to one of ordinary skill in the art before the effective filing date of the
claimed invention to incorporate the Happ insulating material teachings into the
Matsumoto vertically stacked circuit in order to prevent unwanted electrical contact
between layers and to provide equal spacing for the circuit boards [Happ, column 5,
lines 38-44]. Examiner notes that the combination would result in insulating material
being disposed on top and bottom surfaces of the circuit boards and the pins being
disposed along lateral sides of the insulating material since it is in between the boards.

Regarding claim 2, Matsumoto further discloses a plurality of first pads disposed
on lateral sides of the bearing plate [conductor land patterns 4 in Figure 1 and
paragraphs 0038 and 0062].

Regarding claims 3 and 6, Matsumoto further discloses that 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 [Figure 1 and paragraphs 0037-0038].

Regarding claim 7, Matusmoto and Happ, as described above, disclose that the
two opposite surfaces of the bearing plate are covered with the insulation material and

that pins are situated along at least one lateral side of the circuit boards. Since the
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Application/Control Number: 15/952,224 Page 4
Art Unit: 2119

insulating material is formed between the circuit boards and the pins are situated along
at least one lateral side of the circuit boards, then the at least one lateral side of the
bearing plate would be exposed from the insulation material.

Regarding claim 8, Matsumoto further discloses 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
[conductor land patterns 4 in Figure 1 and paragraphs 0038 and 0062].

Regarding claim 12, Matsumoto further discloses that the power supply
apparatus is a power unit or a control unit [paragraph 0036].

Regarding claim 13, Matsumoto further discloses that the power supply
apparatus is a non-regulated isolated transforming module, wherein a regulated module
is stacked on the non-regulated iscolated transforming module and electrically connected
with at least one of the plurality of pins [paragraph 0050].

Regarding claim 16, Matsumoto further discloses 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 [conductor land

patterns 4 in Figure 1 and paragraphs 0038 and 0062].
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Allowable Subject Matter
Claims 4, 5, 9-11, 14 and 17-21 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all

of the limitations of the base claim and any intervening claims.

Conclusion
The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Ammon et al., US Patent no. 3,660,726 discloses a multi-later circuit board in

which insulating material is sandwiched between adjacent circuit boards.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PAUL B YANCHUS Il whose telephone number is
(671)272-3678. The examiner can normally be reached on Monday-Friday 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.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for
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Application/Control Number: 15/952,224 Page 6
Art Unit: 2119

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 B YANCHUS 11/
Primary Examiner, Art Unit 2119
November 25, 2019
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Application Number 15952224

Filing Date 2018-04-12

INFORMATION DISCLOSURE First Named Inventor | Jian-Hong ZENG

STATEMENT BY APPLICANT

A Art Unit | 2119
( Not for submission under 37 CFR 1.99)

Examiner Name | YANCHUS IIl, PAUL B

Attorney Docket Number |TWT05845/US

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /James Lynn O'Sullivan/ Date (YYYY-MM-DD) 2019-06-21
Name/Print James Lynn O'Sullivan Registration Number b561 8

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 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.
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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 callection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information salicited
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/ar 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. 2304 and
2806. 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.
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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 371(c) DATE UNIT FIL FEE REC'D ATTY DOCKET.NO TOT CLAIMSJIND CLAIMS

15/952,224 04/12/2018 2631 1820 TWTO05845/US 21 2
CONFIRMATION NO. 1801
60589 FILING RECEIPT

JAMES O"™'SULLIVAN
Room 1901, 19/F, Lee Garden One, 33 Hysan Avenue, NI A D EEk AL

Causeway Bay
Hong Kong,
HONG KONG

Date Mailed: 05/09/2018

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;
Applicant(s)

DELTA ELECTRONICS, INC., Taoyuan City, TAIWAN;

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

Domestic Priority data as claimed by applicant
This application is a DIV of 14/840,063 08/31/2015 PAT 9977476

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

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes
Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.
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If Required, Foreign Filing License Granted: 05/08/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/952,224

Projected Publication Date: 08/16/2018
Non-Publication Request: No

Early Publication Request: No

Title

POWER SUPPLY APPARATUS
Preliminary Class

375

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

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/952,224
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 300
SEARCH FEE
(37 CFR 1.16(K). ), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 760
(Ta(?(T:?RLwﬁlé(%;Ms 21 minus 20= | 1 OR |x 100 - 100
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h) 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®) FEE(S)
E AMENDMENT PAID FOR
LUl Total * Minus | ** = =
= (37 CF?H.IE(H) OR |«x -
% Independent * Minus | *** = _ OR M _
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".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.
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Doc code: IDS PTO/SB/08a (02-18)

e . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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

Filing Date P018-04-13

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jian-Hong ZENG
Art Unit |

Examiner Name |

Attorney Docket Number | TWT(5845/US

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
. Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
HEWLETT-PACKARD
! 068515 B2 |pO06-06-27  IhEvEL OPMENT COMPANY, LP
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 D0140306674 A1 |po1a-101e  [fUIITSU SEMICONDUCTOR
| TD etal.
2 0050189566 A1 P005-09-01 JMURATA MANUFACTURING CO
FAIRCHILD SEMICONDUCTOR
3 20100093132 A1 P010-04-15 ~ORPORATION
4 0020131258 A1 D002-09-19 JMURATA MANUFACTURING CO
HEWLETT-PACKARD
5 20080101025 A1 P008-05-01 DEVELOPMENT COMPANY, L P

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2018-04-13

First Named Inventor | Jian-Hong ZENG

Art Unit

Examiner Name |

Attorney Docket Number

| TWT05845/US

6 20120173892 A1 P012-07-05 TONG SONG-LIN et al.
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2] Code?| Date PP Passages or Relevant
Document .
Figures Appear
VHONGXING COMM CO
1 332512 CN A 2002-01-23 | TD SHENZHEN
SHANGHAI INST SPACE
2 103596365 CN A 2014-02-19 POWER SOURCES
SAMSUNG ELECTRO
3 103872036 CN A 2014-06-18 MEch
SILERGY
SEMICONDUCTOR
4 [103824853 CN A 2014-05-28 TECHNOLOGY
HANGZHOU CO LTD
5 399684 GB A 2004-09-22 |BHUTTLE INC
6 V253836 mw U 2004-12-21 MAC CORP
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No ; - .
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number
Filing Date 2018-04-13

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jian-Hong ZENG
Art Unit |
Examiner Name |

Attorney Docket Number |TWT05845/US

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number

Filing Date 2018-04-13

INFORMATION DISCLOSURE First Named Inventor | Jian-Hong ZENG

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |TWT05845/US

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /James Lynn O'Sullivan/ Date (YYYY-MM-DD) 2018-04-13
Name/Print James Lynn O'Sullivan Registration Number b561 8

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 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 2.1.18
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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 callection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information salicited
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/ar 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. 2304 and
2806. 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 Web2.1.18
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

POWER SUPPLY APPARATUS

First Named Inventor/Applicant Name:

Jian-Hong ZENG

Filer: James Lynn O'Sullivan/Anny TENG
Attorney Docket Number: TWT05845/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:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 1 100 100

Miscellaneous-Filing:

Petition:

95




Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 32329138
Application Number: 15952224
International Application Number:
Confirmation Number: 1801
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: TWT05845/US
Receipt Date: 12-APR-2018
Filing Date:
Time Stamp: 23:34:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1820

RAM confirmation Number

041318INTEFSW00006473504669

Deposit Account

504669

Authorized User

James O'Sullivan

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)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
o . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
456754
POA-
o 1
! Power of Attorney DELTA_ELECTRONICS_INC.pdf .
0291a31ab90223bcbc376c0256bae 1fa741
14187
Warnings:
Information:
488334
2 QOath or Declaration filed TWT05845US-Declaration.pdf no 1
a%ea119f33075e9babb428bb5dcOfee7795
8e9e2
Warnings:
Information:
1822466
3 Application Data Sheet WT05845US-ADS.pdf no 8
ac58371d40a166c4a823ale6a31a10e6265
7ecSb
Warnings:
Information:
211931
4 TWT05845US-spec.pdf yes 49
9857a08f72f2ea4424aedb784aebd888feab)
cd54
Multipart Description/PDF files in .zip description
Document Description Start End
1 44
45 48
49 49
Warnings:
Information:
1154105
5 Drawings-only black and white line TWT05845Us-figs.pdf no 1

drawings

6287dd230180da115611dc9689d2b644ea
72eble
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Warnings:

Information:

106294

6 Transmittal Letter TWT05845US-IDSLetter.pdf no 2

c0795d968280b38374ac26fe7cfb971d355e4
1714

Warnings:

Information:

1035249

Information Disclosure Statement (IDS)

- 5
Form (SB08) TWT05845US-IDSForm.pdf no

€0594f75c6739281d7ddc6f0039b30036ffc|

Warnings:

Information:

36702

8 Fee Worksheet (SB06) fee-info.pdf no 2

1646109e9f1348bebc65d4560a4dcabec05
7c9d8

Warnings:

Information:

Total Files Size (in bytes){ 5311835

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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FTCIAINDDY (0712}

Appraved (o use theragh (1E020 14, OMB 06510035

U.3. Batend and Tradesmsrk Offize; US DECARTVENT OF COMMERCE

Under the Peparaark Rodustion Aut of 1958, no persons ars required 1o respond fo 3 colledtion of micrmating uniess § displays s valid OMB bontrol s,

POWER OF ATTORNEY TQ PROSECUTE APPLICATIONS BEFORE THE USPTO

t hereby revoke all previcus powers of attomey given it the application identified in the attached staternant
under 37 CFR 3.73{c}.

t heraby sppoint:
B Practiianers associaled with Customar Numbes.,
(=] oR 60589

{ ! Practitioners) named below {if more than en patent practilioners are o be named, then & customer number must be used) ¥

Name Registation Nares Ragistration
Nember Number

As sthormay{s) or agani{(s) to represent the wrdarsigresd before the United States Patem and Trademark Office {USETE) in connectian with
arsy and 2 patant app!lcatsons assigned gg_,( fo the undersigned according to the USPTO assignment racurds or assigaments dasuments
attachead o this farm in acoordance with 37 CFR 3,730},

Pipase change the correspondance addess for the application identifisd in iz attached smement under 37 CFR 3.73{c) tar

The 3ddress associied with Customer Number: 60 5 89
OR

H Fiem or
i tndividusd Nama

Addrass

City State i Zip

Ty

Telephane Emeit

Assignee Newe and Address. Dialta Electronics, inc.
31-1 Xingbang Road, Guishan Industrial Zone Taoyuan City 33370, Taiwany,

A copy of this form, {egether with a siatement under 37 CFR 3.73{c} {Form PTQ/AIAISE or squivatent] is reguirsd to be
Flied In aach application In which this form is used. The statement under 37 CFR 3.73{c) may be complaied by one of
The practitioners appeinted 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 signaiure and title is supplied below is authorized to act on hehalf of the assignae

B NS0
natuee - B

Stg o jle { % Coate 2. s

N i e

Naroe TING CHAOPING Telephone §85-2-8707-2088

Titls General Counsel

Fitls v:cf Sction of issmaion is segtivad *:y 37 CFR 1.31, 432 and 1,33, The k¥ormation is regquired in obtaln or ratn @ banalit by the publicwhich 8 1o o {and
by s USPFTGlop )a“ ,,,' f3entiality Is jovernad by 35 U.5.0. 122 and 37 OFR 1.11 and 1.4, This solfaction Is oxtimated & take 3 minules
to mehud g g pasing, zmd submitting e compietsd epplication form 1o the USPTO, Time wili vary depeniing unon the individusl case. Any

owmments on the smount ot i:mewu sguirs to camplate this form andfor suggnstions for reducing tis buxden, showid be s 1o the Ghisf informagan Gfrear.
11.S. Patant and Trademark Office, U.3, Depattimeat of Commared, P.C. Box 1480, Alexondrs, VA 22333-1450, DO MOT SEND PEES OR COMPLETED
FORMS YO THIS ADDRERS, SEND 7O & 3 faf B PO, Bex 1450, Alaxandria, VA 223831430,

i you need assisiance It sompleling the form, cell {-800-PTI-8 185 and selzct npticn 2.
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PTO/AIANOT {06-12)
NP-14607-US-C/20130389-US Approved for use through 81/31/2014.  OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persans are required to respond to a collection of information unless it displays a valid OMB controf nurmber,

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

Meof IbOWER 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.

I 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 (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filted 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 £T0-2038 submitted for payment purposes) is never required by the USPTO
{o suppont a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionsrapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issuad 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 available.

LEGAL NAME OF INVENTOR

inventor: _Jian-Hong ZENG Date (Optionat) : lo/&‘/v ?/?'5’
Signature: _} Lo 4/[’ /G"?—‘[, Q'M &

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

comments on the amount of ime you require to compiete this forrm andfor suggestions for reducing this burden, should be sent o the Chief information Officer, U.S.
Patent and Trademark Office, 1S, 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,

i you need assistance in compieting the form, calf 1-800-PTCQ-9199 and sefect aption 2.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | TWT05845/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER SUPPLY APPARATUS
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POWER SUPPLY APPARATUS

RELATED APPLICATIONS
[0001] This application is a divisional application of U.S. patent application
Ser. No. 14/840,063, filed on Aug. 31, 2015, which claims priority to China
Application Serial Number 201410442972.6, filed September 2, 2014, all of

which are 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 should focus on the utilization of the height (H) for a
solution. Of course, if the goal is to pursue the efficiency, the height should 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 Ilimiting 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. Its 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 bearing plate,
insulation material and a plurality of pins. The insulation material is formed on
two opposite surfaces of the bearing plate. The plurality of pins are electrically
connected to the bearing plate and allocated along lateral sides of the insulation

material.

[0013] In one embodiment, a power supply apparatus includes a bearing plate,
insulation material and at least one pin. The insulation material is formed on
two opposite surfaces of the bearing plate. The at least one pin is electrically
connected to the bearing plate and contacting at least part of the insulation

material.

[0014] 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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[0015] 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
[0016] The present description will be better understood from the following

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

[0017] Figure 1 is a lateral view illustrating a power supply apparatus according

to one embodiment of the present disclosure;

[0018] Figure 2 to Figure 14 illustrate the infrastructure and distribution of stack
component of the power supply according to embodiments of the present

disclosure;

[0019] Figure 15 to Figure 16 illustrate the embodiments covered by the control

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

[0020] Figure 17 to Figure 20 illustrate the stack structure design according to

embodiments of the present disclosure;

[0021] Figure 21 to Figure 25 illustrate the pin arrangement according to

embodiments of the present disclosure;

[0022] Figure 26 illustrates the infrastructure for heat dissipation according to

embodiments of the present disclosure; and

[0023] Figure 27 illustrates the arrangement of the magnetic core according to

embodiments of the present disclosure.
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DETAILED DESCRIPTION
[0024] 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.

[0025] 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.

[0026] 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.

[0027] 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 control unit 130, and
the power unit 120; in the present embodiment, there are multiple pins 140 and
these pins are respectfully 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 control 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, $22, 823,
S24, S31, S32, 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).

[0028] 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
load 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 control the
power unit 120, so that the power unit 120 supplies the electricity to the

adjacent load 150.
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[0029] 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).

[0030] 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.

[0031] Infrastructure and distribution of stack component of the power
supply
[0032] 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
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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 loads; for example, the output can be as low 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:

[0033] (1) Converter 210 converts 400 V to 48 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 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.

[0034] (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

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

[0035] (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.

[0036] The converts 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.

[0037] (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.

[0038] (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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[0039] (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
low-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.

[0040] 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.

[0041] 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-voltage 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.

[0042] 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 also appropriate for the stack

arrangement.
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[0043] 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.

[0044] 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-SRC), parallel resonant converter (PRC), etc.) is often selected.

[0045] 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 §21, S22, S23, 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
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secondary winding of the transformer T1 is connected with the secondary side
switch tubes S21, §$22, S23, S24; the output capacitor C3 is connected with the
secondary side switch tubes S$21, S22, $23, 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 rectifier, the output capacitor) are often in parallel

connection to obtain a low resistance. For example, “an assembly of a
rectifying assembly S21, $22 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.

[0046] The control circuit 310 generates a control signal that is supplied to the
driver 320 for driving the primary side switch tubes S11, 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
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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.

[0047] 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), the output capacitor C3 have to be disposed in a single unit

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

[0048] 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, $22) 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.

[0049] 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.

[0050] 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.

[0051] 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.

[0052] 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 controlling 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.

[0053] 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.

[0054] 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/VVo = 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 voltage 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.

[0055] 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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[0056] 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.

[0057] 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.

[0058] 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.

[0059] 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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[0060] 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).

[0061] 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.

[0062] 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, S22; 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 S31, S32 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 parallel
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

23

132



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 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, §23, 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
illustrated 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.

[0063] 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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[0064] 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.

[0065] 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.

[0066] 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 middle 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 Vac.n, and a sampling circuit for sampling the input current |,.
After being compared with the corresponding reference signal Vpc.rer, 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 Vac to
obtain a reference signal I Of the input current I.; after the input current I is
calculated and compared with the I, it passes a current loop controller 1336
to obtain a corresponding control signal PWM-S1 and PWM-S2 for controlling

the switches S1 and S2.

[0067] 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, it is
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.

[0068] Examples of control unit

[0069] 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.

[0070] 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 llustratedd in the left-hand side correspond to
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 components/elements to be moved also includes
whether it will affect the electric characteristics and whether it will achieve better

functions.
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[0071] 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 MOSFETs,
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 control 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
811 and S12 at the primary side and the source electrode of the switch tube
S$12, 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.

[0072] 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, S23, 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
821, §22, S23, 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 S$11, 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.

[0073] If, in certain applications, the positions of the secondary side switch
tubes S21, S22, S23, S24 are not sensitive to the electric characteristics, it is
also possible to dispose the secondary side switch tubes S21, S22, S23, 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.

[0074] Regarding the stacking structure illustrated in Figure 10, if the control unit

130 is disposed at the lower 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.

[0075] 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 transmitted to 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.

[0076] 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.
[0077] Examples of power unit

[0078] 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 $21, §22, $23, S24) 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.

[0079] The transformer and inductor on the power unit can be integrated or

separated.

[0080] 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.

[0081] 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.

[0082] Moreover, the power unit, 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.

[0083] 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 multiple outputs; or different power units can be so that one

output can receive the power supply conversion from multiple inputs.

[0084] 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.
[0085] Design of stack structure

[0086] 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 control 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.

[0087] 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
illustrated 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.

[0088] 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.

[0089] 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.

[0090] 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.
[0091] Pads arrangement and implementation

[0092] 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.

[0093] 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 V to 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.

[0094] 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
multiple 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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[0095] 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 I-shaped pins, the power supply converter with the

I-shaped in-line pins 2710 (as illustrated in Figure 23) is formed.
[0096] Figure 25

[0097] 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 advantageous 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 3420l 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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[0098] 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 control 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.

[0099] 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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[0100] Heat dissipation

[0101] 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.

[0102] 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. It
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.
[0103] Other optimized embodiments

[0104] According to the above-mentioned example, it is feasible to achieve

a greater power by stacking multiple power units. Generally, these power units

42

151



use the magnetic elements with the similar using/operating condition, such as a

transformer or an inductor.

[0105] 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.

[0106] 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.

[0107] 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.

[0108] 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 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.

2. The power supply apparatus of claim 1, further comprising:

a plurality of first pads disposed on lateral sides of the bearing plate.

3. The power supply apparatus of claim 2, 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.

4. The power supply apparatus of claim 3, 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 the insulation material,

respectively.

5. The power supply apparatus of claim 4, 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.
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6. The power supply apparatus of claim 2, 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.

7. The power supply apparatus of claim 1, 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.

8. The power supply apparatus of claim 7, 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.

9. The power supply apparatus of claim 1, wherein the bearing plate is
embedded in the insulation material to form a cuboid body, 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.

10. The power supply apparatus of claim 9, 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
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pads, and the plurality of first pads are electrically connected to the bearing

plate.

11. The power supply apparatus of claim 9, 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.

12. The power supply apparatus of claim 1, wherein the power supply

apparatus is a power unit or a control unit.

13. The power supply apparatus of claim 1, 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.

14. The power supply apparatus of claim 1, 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 the insulation

material, respectively.

15. A power supply apparatus, comprising:
a bearing plate;
insulation material formed on two opposite surfaces of the bearing plate;

and
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at least one pin electrically connected to the bearing plate and contacting

at least part of the insulation material.

16. The power supply apparatus of claim 15, 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.

17. The power supply apparatus of claim 15, 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.

18. The power supply apparatus of claim 17, wherein at least one lateral

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

19. The power supply apparatus of claim 17, wherein two terminals of the

pin have SMD pads located at the upper surface of the insulation material.

20. The power supply apparatus of claim 15, wherein the 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.

21. The power supply apparatus of claim 20, wherein two terminals of the

pin have SMD pads located at the upper surface of the cuboid body.
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ABSTRACT OF THE DISCLOSURE
Disclosed herein is a power supply apparatus that includes a bearing
plate, insulation material and a plurality of pins. The insulation material is
formed on two opposite surfaces of the bearing plate. The plurality of pins are
electrically connected to the bearing plate and allocated along lateral sides of

the insulation material.
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Dear Sir,
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application complies with a paragraphs (a) through (c) of this section.

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, 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.
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solely on the materials submitted herewith. The Examiner is requested to conduct an
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as to their significance.
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enclosed PTO SB/08A-08B-08a to indicate the documents have been considered.
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/James Lynn O'Sullivan /

James Lynn O'Sullivan
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