
Ex.1002 
APPLE INC. / Page 1 of 1071

Case G2i-cv-0087S-ADA Bocumentig Filed QOG/IS8/2i Rage Loti

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of Texas on the following

(] Trademarks or (MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-00579-ADA 6/7/2021 Wesiern District of Texas

PLAINTIFF DEFENDANT

SCRAMOGE TECHNOLOGYLIMITED APPLEINC.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCL BRD INCLUDED BY
({ Amendment LC] Answer CL) Cross Bill L] Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,997,962 6/12/2018 Scramoge Technology Limited

 

 
eo
po
eo
a
 

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

DECISION/IUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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pamase G2 )-cv-00579-ADA Document 2 Filec QOA?/22 Page Loti

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of Texas on the following

(] Trademarks or (MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

6:21-cv-00579 6/7/2021 Western District of Texas
PLAINTIFF DEFENDANT

SCRAMOGE TECHNOLOGYLIMITED APPLE INC.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

_] Amendment LC] Answer CL) Cross Bill L] Other Pleading

Caes
Ea
Es
a
a

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

DECISION/IUDGEMENT

 

 
 
 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

KXCSSRQqQW EXXXUoOWWi CRC
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pamase G2 )-cv-00579-ADA Document 2 Filec QOA?/22 Page Loti

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of Texas on the following

(] Trademarks or (MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

6:21-cv-00579 6/7/2021 Western District of Texas
PLAINTIFF DEFENDANT

SCRAMOGE TECHNOLOGYLIMITED APPLE INC.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

_] Amendment LC] Answer CL) Cross Bill L] Other Pleading

Caes
Ea
Es
a
a

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

DECISION/IUDGEMENT

 

 
 
 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

KXCSSRQqQW EXXXUoOWWi CRC
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UNITED STATES PATENT AND TRADEMARK OFFICE TINITED STATES DEPARTMENT OF COMMERCE
United States Patent and 'lrademarkOffice
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

 
 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

16/182,258 11/06/2018 Ki Min LEE 0106.001POA1
CONFIRMATION NO. 1026

151145 POA ACCEPTANCE LETTER

Shami Messinger PLLC

1000 Wisconsin Ave. NW MUTA
Suite 200 0000001249375/5
Washington, DC 20007

Date Mailed: 04/16/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 04/14/2021.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirementsit scts forth should be dirccted to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT

 
 ATTY. DOCKET NO./TITLE

16/182,258 11/06/2018 Ki Min LEE SUN.LGIL.417D3
CONFIRMATION NO.1026

23557 POWEROF ATTORNEY NOTICE

SALIWANCHIK, LLOYD & EISENSCHENK

A PROFESSIONAL ASSOCIATION MATAR
P.O. BOX 142950 00000012493748
GAINESVILLE, FL 32614

Date Mailed: 04/16/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 04/14/2021.

«The Powerof Attorney to youin this application has been revoked by the assignee whohasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new addressof record(37 CFR 1.33).

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/
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Bac Cade: PA..
DoourmenmDescription Power of Aiormey  
 

 &u
requires bo resend 1c

wu Patentang 7
ection ot in  Linder the Saparwork Reductan Actof 845, no gacqare

Application Number

yaed wRihe folloy
as Patani anc Trademark Shee canned

POVRUASEA) oF identified anv:

ast Pretaone!erie} neers fin the athiched fist (form PYCUALAYni and Trademark Office connected theraatth :
ALVEZA) oF ide: move. (Note: Compleie form PTOIARVEZS 5

Please recognize or change the correspondence address for the application identified in the attached transmiftal
letter ay the boxes above to:

ad with the above-mantions stories Rismoer

1 Custerigr Number 
amoge Technology Limited  g
 
 
 
 
 

 

 

 
 

of ar Joint Inve tain?

i Representative of a Deceased ar Lugaily incapacitated Inventor (ithe not required bedow)

 f Person to Yynom the fiventor is Under an © ant ic aes nm (provide signers tile F angdicant im a
 

TFRLS) was granted in the
pplicant is a uristic antiy)
 

jiIELPELPEPAAPLIUSAELELELLETOLEEPIRPTPETIALES
  & DURE oF redaar oit 8 thi8 coltantic

   » Ree 4468, Maxandria, VA 27349-2451
3 vou need aasiatance in carinleting the form, calf 1-800PT-9 189 anc sefrel onion 2.

 Yor Potente, P
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Powerof Attorney Approvedfor use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attomeyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Powerof
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorneywill not be recognized in the application.

Application Number 16/182,258

Filing Date 11-06-2018

First Named Inventor Ki Min LEE

WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

Art Unit 2336

Examiner Name KESSIE, DANIEL

Attorney Docket Number 10106.001POA1

licant or Patent Practitioner

Signature /Khaled S h am i/ Date (Optional)

Name Khaled Shami Registration
Number

 

Title (if Applicant is a
juristic entity)

Applicant Name(if Applicant is a juristic entity)

 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

[| *Total of forms are submitted.

   
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Timewill vary depending upon theindividual case. Any comments on the amountof 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 FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/123 (08-12)
Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and trademark ofnee:U. S. DEPARTMENT OF COMMERCE
Patent Number 10,622,842 

CHANGE OF Issue Date
CORRESPONDENCE ADDRESS 04-14-2020

Patent Application Number|16/482,258

Addressto: Filing Date 11-06-2018
Mail StopPost Issue First Named Inventor
Commissioner for Patents Ki Min LEE
P.O. Box 1450

Alexandria, VA 22313-1450 Attorney Docket 0106.001POA1Number

 

 

 

Please change the Correspondence Addressfor the above-identified patent to:

The address associated with Customer Number: 151145

OR

Firm or
Individual Name

Address

City

Country

Telephone

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

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
AddressIndication Form" (PTO/SB/47).

| am the:

[| Patentee.
[] If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)

(Form PTO/AIA/96 or equivalent) is enclosed or wasfiled on . See 37 CFR 3.71.

Attorney or agent of record. Registration Number 38,745

Patent practitioner acting in a representative capacity whose correspondenceaddressis the correspondence
address of record. Notice has been given to the patentee or owner. Registration Number 38,745

Signature /Khaled Shami/
Typed or
Printed Name KHALED SHAMI

Date April 13, 2021 Telephone 202-516-6901
NOTE:This form must be signed in accordance with 37 CFR 1.33. See 3/ CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below”.

| *Total of forms are submitted.

 
This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 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: Mail Stop Post Issue, Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Ex.1002

APPLEINC./ Page 8 of 1071



Ex.1002 
APPLE INC. / Page 9 of 1071

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,
pursuantto 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
abandonmentof the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed underthe
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.
A record from this system of records may bedisclosed,as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counselin the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Memberof
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 needfor 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).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records maybe 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
agencyfor 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 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 accordancewith the GSA regulations governing inspection of recordsfor this
purpose, and any otherrelevant(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 be disclosed, subject to the limitations of 37
CFR1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedorin which the proceedings were terminated and which applicationis
referenced byeither a published application, an application open to public inspection 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 ofa violation or potential
violation of law or regulation.
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PTO/AIA/96 (08-12)
Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF GOMMERGE
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.

STATEMENT UNDER37 CFR3.73(c)

Applicant/Patent Owner: SCRAMOGE TECHNOLOGYLIMITED
Application No./Patent No.: 10,622,842 Filed/Issue Date: 94-14-2020
Titled. WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

SCRAMOGE TECHNOLOGYLIMITED _ g Corporation
(Nameof Assignee) (Type of Assignee, e.g.. corporation, partnership, university, government agency,etc.)

 

  

 

 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assigneeof the entire right, title, and interest.

2. [| An assignee of less than the entire right, title, and interest (check applicable box):

[| The extent (by percentage)of its ownership interestis %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

LJ There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire
right, title, and interest.

3. LC] The assignee of an undividedinterest in the entirety (a complete assignmentfrom oneof the joint inventors was made).
The other parties, including inventors, who together owntheentireright, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4. CJ The recipient, via a court proceedingor the like (e.g., bankruptcy, probate), of an undividedinterest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. LE] An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel , Frame , of for which a copy
thereofis attached.

B. A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From; LEE, KIMIN, LEE, JUNG OH to: LG INNOTEK CO., LTD.
The document was recordedin the United States Patent and Trademark Office at

Ree| 029174 , Frame 0295 , or for which a copythereofis attached.
> From: LG INNOTEK CO., LTD. To: SCRAMOGE TECHNOLOGYLIMITED

 

 

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

Reel 055335 , Frame 0652 , of for which a copythereofis attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b}. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe 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 FORMSTO THIS ADDRESS. SEND
TO: Commissionertor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form, cull 1-800-PTO-9199 und select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(c)

To:

The documentwasrecordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

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

Reel , Frame , or for which a copythereofis attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

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

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordancewith 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/Khaled Shami/ April 13, 2021
Signature Date

Khaled Shami 38,745
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings
or abandonmentof 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 (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
maybe disclosed to the Departmentof Justice to determine whetherdisclosure of these recordsis
required by the Freedom of Information Act.

2. Arecord 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 counselin the
course of settlement negotiations.

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

4. Arecord 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, pursuantto 5 U.S.C. 552a(m).

5. Arecord 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. Arecord in this system of records maybe disclosed, as a routine use, to another federal agency for
purposesof 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 GSAas part of that agency’s
responsibility to recommend improvements in records managementpractices 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 otherrelevant(/.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.

8. Arecord 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 wasfiled in an application which became abandonedorin 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. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcementagency,if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic AcknowledgementReceipt

a

ee

Title of Invention: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First Named Inventor/Applicant Name: Ki Min LEE

Customer Number: 23557

Khaled Shami/Susanh Perez

Filer Authorized By: Khaled Shami

Attorney Docket Number: SUN.LGI.417D3

Receipt Date: 14-APR-2021

Filing Date: 06-NOV-2018

Time Stamp: 10:03:17

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1055768

Powerof Attorney 01060000000_POASigned.pdf a163da1 e2Ma2Mb59b2385b929044750ed
33a63 
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Information:

229381

: Pat_10622842_POA_Transmitt
Transmittal Letter - — — 1

al.pdf .66e744df521 56ccdcfl 71.d0d71b8aaa02163}
cdéa

257488

Warnings: 

Information: 

Change of Address Pat_10622842_aia0123.pdf 3973e3a672466f9fab4ch8269ba08e42817
91375

160126

Assignee showing of ownership per 37 Pat_10622842_373_aia0096. 3
CFR 3.73 pdf 18ac82Le9a9689620754aad cd 520c9e1 98e]

Seade

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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.

 
 

Warnings:

Information:  
New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown onthis AcknowledgementReceiptwill establish the international filing date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Papenvork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

Application or Docket Number Filing Date

ENTITY: LtaRGE CLC) smatL CJ micro

APPLICATIONASFILED - PART|

CoteCot
NUMBER FILED NUMBER EXTRA ; RATE ($ FEE ($

37 CFR 1.16{a), (b), or (c

eres|=[|[>|
Tene meme0
meer[emf

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155

CJAPRLICATION SIZE FEE (37 for small entity) for each additional 50 sheets or16(s fraction thereof. See 35 U.S.C. 41 (a)(1)(G) and 37
CFR 1.16(s).

he difference in column 1 is less than zero, enter "O" in column 2. || TOTAL P|

APPLICATION AS AMENDED- PART Il

PtColumntyColumn2)Column3)
CLAIMS HIGHEST
REMAINING NUMBER

08/24/2020|artcr DREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONALFEE($}
AMENDMENT PAID FOR

prenay[18[wns[27[-0pst00-
irc1S[mst3T-0toe

L} Application Size Fee (37 CFR 1.16(s)) Pd

LJ} FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFRi1.164)

proravappireeJ
eaterCate ater

CLAIMS HIGHEST
REMAINING NUMBER

AFTER pReviousLy|PRESENT EXTRA
AMENDMENT PAID FOR

Total
jeer[sme[=[=

Independent "
eweLetvinPe

_} Application Size Fee (87 CFR 1.16(s))
J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
+.16(j))

 
AMENDMENT

ADDITIONALFEE($}

oO$

= e Qo

=<AMENDMENT
TOTAL ADD'L FEE

* If the entry in column is less than the entry in column 2, write "0"in column 3. LIE

** If the "Highest NumberPreviously Paid For" IN THIS SPAGEis less than 20, enter "20", MACQUELYN L WILLIAMS/
** If the "Highest Number Previously Paid For" IN THIS SPACEis 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 whichis tofile (and by the USPTOto
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 uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sentto 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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

4fyou needassisiance in completing the form, call 1-800-PTO-9199 andselect option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.goyv

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKFT NO. CONFIRMATION NO.

 
 

16/182,258 04/14/2020 10622842 SUN.LGL417D3 1026

23557 7590 03/25/2020

SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION
P.O. BOX 142950

GAINESVILLE,FL 32614

ISSUE NOTIFICATION

The projected patent number andissue 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 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmentonthe front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 WEBsite http://pair-uspto.gov for additional applicants):

LG INNOTEK CoO., LTD., Seoul, KOREA, REPUBLIC OF;
Ki Min LEE, Seoul, KOREA, REPUBLIC OF;

Jung Oh LEE, Seoul, KOREA, REPUBLIC OF;

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 USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA. gov.
IR103 (Rev. 10/09)
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2 Docket No. SUN.LGI.417D3

Serial No. 16/182,258

In the Specification

Please replace Figures 9 and 10 with the corrected drawing sheets attached hereto.

Please amend paragraph [0083] as follows:

[0083] First, referring to FIG. 9, after the short-range communication antenna 340 has been

disposedonin the printed circuit board 301, the shielding unit 380 may beattachedto oneside ofthe

printed circuit board 301 with an adhesive. The printed circuit board 301 comprisesa plurality of

layers whereineach layerofthe plurality of layers is spaced apart from adjacentlayers. The shielding

unit 380 is disposed underthe short-range communication antenna 340orthe receiving coil 310 (not

shownin the Fig. 9). Referring still to FIG. 9, in a first region 411, at least one of the layers can
 

overlap 405 the wireless power receiving coil in a vertical direction 400 perpendicular to an upper

surface 385 ofthe shielding unit 380; and in a second region 412,413. at least one of the layers does

first distance d1. measuredin the vertical direction 400, between layers in the first region 411 can be  

greater than a second gap d2 or a second distance d2, measured in the vertical direction, between

layers in the second region 412.413.
Change(s) applied
to document, 0084

/RKCYZ Please amend paragraph [0083] as follows:
1/29/2020

[0084] Referring to FIG. 10, the printed circuit board 301 comprises a plurality of layers

wherein each layer ofthe plurality of layers is spaced apart from adjacent layers, the short-range

communication antenna 340orthe receiving coil 310 (not shownin the Fig. 10) is disposed in the

printed circuit board 301. Moreover, the shielding unit 380is disposedin the printed circuit board

301. The shielding unit 380 is disposed under. the receiving coil 310 or the short-range

communication antenna 340. The receiving coil 310 (not shown in the Fig. 10), the short-range

communication antenna 340, and the shielding unit 380 are disposed betweenthepluralityof layers

of the printed circuit board 301. While the procedure of disposing the short-range communication

antenna 340orreceiving coil(3 10)(not shownin the Fig. 10) in the printed circuit board 301 is being

performed,the shielding unit 380 maybeinserted into the printed circuit board 301. That is, unlike

JASUN\LGIM417D3\Amd-Resp\Response 1 .doc/ps/lef
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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 FEB Byfax, send to: (571)-273-2885

Cornmissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450ecceinanynminenenspsmmentranemetreterreennnanrannnnoesenneneenerentetneonnneranceanememrnmees

INSTRUCTIONS: This form should be usedforfransmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 5 should be completed where appropriate, All
further correspondence including the Patent, advance orders and notification of mainienancefees will be mailed (o the cusrenl correspondence addressas indicated unless corrected
belowor directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicatiag a separate "FEE ADDRESS" for maintenance (ee nolifications.

Note: A certificate of mailing can only be used for domcatic maibngs of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such ag an assignment or formal drawing, must
have its own certificate of mailing or wansmission.

   

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change ofaddress)

23557 7590 IL/2019 Certificate of Mailing or Transmission
SALIWANCHIK, LLOYD & EISENSCHENK thereby certify that this Fee(s) Transmittal is being deposited with the United

ns a . . States Postal Service with eufficient postage for first class mail in an envelopeA PROFESSIONAL ASSOCIATION addressed tn the Mail Stop ISSUE FER address ahove, or being transmitted to
P.O. BOX 142950 the USPTOvia EMS-Weborby facsimile to (571) 273-2885, on the date below.

 
 
 

(Typed or priated name
GAINESVILLE, FL 32614 Signature.

 

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

16/182,258 11/06/2018 Ki Min LEE SUN.LGL417D3 1026
  

TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHORN THEREOF

ENTITY STATUS ISSUE FEE DUE PREV.PAID ISSUE FEE  
 

    

  
PUBLICATION FEE DUE 

 

TOTALFEE(S) DUE DATE DUE  
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/11/2020

  

 
 
 

  

 
KESSIE. DANIEL 2836 30)T- 104000

  2. Forprinting on the patent front page, hist
(1) The narnes of up to 3 registered patent attorneys ee Hs .
or agents OR, alternatively, 1_Saliwanchik,Lloyd&Eisenschenk
(2) The name of a single firm (having as a mernber a
registered attorney or agent) and the names of upto 2.
2 registered patent attorneys or agents. If no name1s
listed, no name will be printed.

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

4 Changeof correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

Td Pee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) allached. Use of a Customer
Numberis required, _

3. ASSIGNEE NAME AND RUSIDENCE DATA TO BE PRINTED ON THEPATENT (print or type)

PLEASE NOTE:Unless anassigneeis identified below, no assignee data will appear on the patent. Ifan assignee is identified below,the document must have been previously
recorded, or filed for recordation, as set forth in 37 CPR 3.14 and 37 CFR 3.81(a), Completion ofthis form is NOT a substitute for filing an assignment.

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

LG INNOTEKCO,, LTD. SEOUL, KOREA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (J individua: 33 Corporation or other private group entity (J Government
4a, Peas submitted: Bbissue Fee |_dPublication Fee Gf required) (JAdvance Order « 4 of Copies _ne
4b. Method of Payment: {Please first reapply any previously paidfee shown abuve)

XM Blectronic Payment via EFS-Web ‘ad Enclosed check (J Non-electronic payment by credit card (Attach form PTO-2048)
XJ The Directoris hereby authorized to charge ihe required fee(s), any deficiency, or credit any overpayment to Deposit Account No, 190065.  

5. Change in Entity Status (fromstatus indicated above)
NQLE: Absentavalid certification of Micro Entity Status (see forms PTO/SB/I5A and 158), issue

ment in the micre entity amount will not be accepted at the risk of application abandonment,
7 . : . as OT N ff the application was previously under micro entity status, checking this box will be taken“ant agser sm: = See AR 1? accaBe BO A! ‘ s . ? ~ : ? .

Applicantasserting small entity status. See 37 CPR 1.27 a noutication of loss of entitdement to micro entity status.
J. Checking this box will be taken to be a notification ofloss of envitlement to small or micro

 
 

wal Applicant certifying micro eatity sutus, See 37 CPR 1.29

id Applicant changing to regular undiscounted fee status. entity status, as applicabic.

   
 

NOTE: This form must be signed yn ac on ces .
Yhf pe (OUR. 9020

eff Lloyd

Authorized Signature

  Typed or printed name
 

  
Page 2 of 3

PTOL-85 Pari B (08-18) Approved for use through 0143 1/2020 OME0681-0033 U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 16182258

Filing Date: 06-Nov-2018

Title of Invention: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First NamedInventor/Applicant Name: Ki Min LEE

Jeff Lloyd/Larann Arzie

Attorney Docket Number: SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

UTILITY APPL ISSUE FEE
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Extension-of-Time:

Miscellaneous:

Totalin USD ($) 1000 
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Electronic AcknowledgementReceipt

a

a

Title of Invention: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First Named Inventor/Applicant Name: Ki Min LEE

Customer Number: 23557pe
a

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 190065

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

37 CFR 1.16 (National applicationfiling, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document sg: File Size(Bytes)/ Multi PagesNumber Document Pesenpaen|Fiennes Message Digest (if appl.)
185854

Issue Fee Payment (PTO-85B) SUN-LGI-417D3-IFP-AF.pdf adéccffofcc9b5f 1aea07604e7ad9964a802}
9838

Information:

Fee Worksheet (SB06) fee-info.pdf 79b10370013c59766c571 c37cd864cScec17]

 
Information: 

TotalFiles Size (in bytes) 216136

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 applicationis being filed and the application includes the necessary componentsfor 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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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.USPLO.gOV 

NOTICE OF ALLOWANCE AND FEE(S) DUE

23557 7590 12/11/2019

SALIWANCHIK, LLOYD & EISENSCHENK KESSLE, DANIEL
A PROFESSIONAL ASSOCIATION

GAINESVILLE, FL 32614 2836

DATE MAILED: 12/11/2019

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

16/182.258 11/06/2018 Ki Min LEE SUN.LGI417D3 1026

TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/11/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITSIS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

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

THEISSUE FEE AND PUBLICATIONFEE (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
CANNOTBE 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 THEISSUE FEE NOW DUE.

 

HOW TO REPLY TO THIS NOTICE:

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

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

If the ENTITY STATUS is changed from that shown above, on PARTB - FEE(S) TRANSMITTAL, complete section number5 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.

Il. PART B - FEE(S) TRANSMITTAL,orits 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 occurdueto the difficulty in recognizing
the paper as an equivalent of Part B.

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

IMPORTANT REMINDER:Maintenancefees are duein 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 informationis available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By tax, send to: (571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be usedfor transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks | through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advanceorders and notification of maintenancefees will be mailedto the current correspondence addressas indicated unless corrected
below or dirccted othcrwisc in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenance fec 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 owncertificate of mailing or transmission.

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

23557 7590 12/11/2019 Certificate of Mailing or Transmission
SALIWANCHIK, LLOYD & EISENSCHENK I hereby cerlify that this Fee(s) Transmittal is being deposiled with the Uniled

. Stales Postal Service with sufficient postage for first class mail in an envelope
A PROFESSIONAL ASSOCIATION addressed lo the Mail Stop ISSUE FEE address above, or being transmilled to
P.O. BOX 142950 the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.

GAINESVILLE,FL 32614 (ped or printed name)
(Signature)

(Datei 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

16/182,258 11/06/2018 Ki Min LEE SUN.LGI417D3 1026
 
TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOT

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/11/2020

 EXAMINER ARTUNIT CLASS-SUBCLASS

KESSIE, DANIEL 2836 307-104000

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

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, Vo
(2) The nameof a single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis
listed, no name will be printed.

| Changeof correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached. wo 
(I “Fee Address”indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor lype)

Ga 
PLEASE NOTE:Unless an assignee is identified below, no assignee dala will appear onthe patent. If an assigneeis identified below, the document must have been previously
recorded, or filed for recordation, as sel 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) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

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

4a. Fees submitted: (lissue Fee (lpublication Fee (if required) (JAdvance Order- # of Copies
4b. Method of Payment: (Please first reapply any previously paidfee shown above)

(LJ Electronic Payment via EFS-Web (LI Enclosed check (I Non-electronic paymentby credit card (Attach form PTO-2038)

I 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:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be acceptedatthe 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  

| 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 Date

Typedor printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB0651-0033 USS. 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.USPLO.gOV

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

 
 

16/182,258 11/06/2018 Ki Min LEE SUN.LGI417D3 1026

23557 7590 12/11/2019

SALIWANCHIK, LLOYD & EISENSCHENK KESSIE, DANIEL
A PROFESSIONAL ASSOCIATION

GAINESVILLE, FL 32614 2836

DATE MAILED: 12/11/2019

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)() 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

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

The Paperwork Reduction Act (PRA)of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approvesan agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agencyto display on the instrumentthat 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 whichis to file (and by the USPTO to process) an application. Contidentiality 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. Timewill vary depending upon
the individual case. Any comments on the amountof time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chicf 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 personsare required to respond to acollection
of information unlessit 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 formrelated to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please he 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 mayresult 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
Freedomof Information Act.

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 usc, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records maybe 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)).

N

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 GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices 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 (1-e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations aboutindividuals.

8. Arecord fromthis 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 issuanceof a patent pursuantto 35 U.S.C. 151. Further, a record
maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled
in an application which became abandonedor in which the proceedings were terminated and which application
is referenced by cither a published application, an application open to public inspection or an issucd 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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. - 16/182,258 LEE etal,

DANIEL KESSIE 2836 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence adaress--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin 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 GRANTOFPATENTRIGHTS.This application is subject to withdrawalfrom issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

.¥} This communication is responsive to See Continuation Sheet.
(1) A declaration(sVaffidavit(s) under 37 CFR 1.130(b) was/werefiled on :

CJ An election was made by the applicantin responseto a restriction requirementset forth during the interview on the
restriction requirement and election have been incorporatedinto this action.

[¥] The allowed claim(s) is/are 1-2 and 21-38 . As a result of the allowed claim(s), you maybe eligible to benefit from the Patent
Prosecution Highway program ata 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. 

Cj Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) (IAI b)({J]Some=*c) () None ofthe:

1. (4 Certified copies of the priority documents have been received.
2. (J Certtitied copies of the priority documents have beenreceived in Application No.

3. (] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communication tofile a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5. CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
C including changes required by the attached Examiner's Amendment / Commentor 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 drawingsin 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).

6.1] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0) Notice of References Cited (PTO-892) 5. CO Examiner's Amendment/Comment
2. [4] Information Disclosure Statements (PTO/SB/08), 6.lv]Examiner's Statement of Reasons for Allowance

Paper No./Mail Date .
3.7 Examiner's Comment Regarding Requirementfor Deposit 7. CO Other .

of Biological Material
4.Z Interview Summary (PTO-413),

Paper No./Mail Date.
/DANIEL KESSIE/

Primary Examiner, Art Unit 2836

 
U.S. Patent and Trademark Office |
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191129
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Continuation Sheet (PTOL-37) Application No. 16/182,258

Continuation of 1. This communication is responsive to: 02/25/2019
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Application/Control Number: 16/182,258 Page2
Art Unit:2836

DETAILED ACTION

Notice ofPre-AIA or AIA Status

1. The present application is being examined under the pre-AJAfirst to invent provisions.

Allowable Subject Matter

2. Claims 1, 2 and 21-38 are allowed.

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

references does not disclose a first region in whichat least one of the first layer and the second

layer overlaps the wireless powerreceiving coil in a vertical direction perpendicular to an upper

surface of the shielding unit: and a second region in whichat least one of the first layer and the

second laver does not overlap the wireless power receiving coil in the vertical direction, wherein

a first distance, measured in the vertical direction, between the first laver and the second layer in

the first region is greater than a second distance measured in the vertical direction, between the

first layer and the secondlayerin the second region.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issuc fee and, to avoid processing delays, should preferably accompanythe issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion

4, Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DANTEL KESSIE whose telephone numberis (571)272-4449.

The examiner can normally be reached on Monday-Friday 8am-5pmEst.
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Application/Control Number: 16/182,258 Page3
Art Unit:2836

Examinerinterviewsare available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicantis

encouraged to use the USPTO Automated Interview Request (AIR)at

http://www.uspto.gov/intervicwpracticc.

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

supervisor, Rexford Barnie can be reached on (571) 272-7492. The fax phone numberfor the

organization where this application or proceedingis 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

maybe obtained from either Private PATR or Public PATR. 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 accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

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

/DANIEL KESSIE/

11/29/2019

Primary Examiner, Art Unit 2836
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 16/182,258 LEEetal.

ll| ll | | oa _
DANIEL KESSIE 2836

CPC - Searched*

H02J50/10,12,70 07/08/2019

CPC Combination Sets - Searched* 
* See search history printout included with this form or the SEARCH NOTESbox below to determine the scope of
the search.

Search Notes

[SearchNotes—SSSSCSCSCSCSCSCSCSSSS~*date—*dvei

Interference Search

US Class/CPC|WS subclass/CPC Group
Symbol

PF Seeinterference search printout. 07/08/2019

/DANIEL KESSIE/

Primary Examiner, Art Unit 2836

 
U.S. Patent and Trademark Office Part of Paper No.: 20191129

Page 1 of 1
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/ssue Classification

GO6K

GO06K

H01Q

HO4B

H04B

HO4B

HO01Q

HO2J

HO01Q

HO02J

HO02J

HO02J

HO2J

 
CPC Combination Sets

Symbol

NONE

(Assistant Examiner)

/DANIEL KESSIE/

Primary Examiner, Art Unit 2836

(Primary Examiner)
U.S. Patent and Trademark Office

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

16/182 258 LEE etal.

Examiner Art Unit

DANIEL KESSIE 2836

Version

2016-020

20132010

2043-01-04

2013-0140

2013-01-04

2013-010

20130120

2013-01-04

DO 602-0

feoSSOSOSOSOCTC~id—=«S0
fasidico]
a2

 
|Type|set__|Ranking|_Version_|

Po

Total Claims Allowed:

20

29 November 2019 O.G. Print Claim(s)|O.G. Print Figure

 
(Date) 1 9

Part of Paper No.: 20191129

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|16/192 .258 LEEetal.

Mil oye _
DANIEL KESSIE 2836

INTERNATIONAL CLASSIFICATION

CLAIMED

HO2J

NON-CLAIMED

US ORIGINAL CLASSIFICATION

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

 
 
NONE

Total Claims Allowed:

(Assistant Examiner) 20

/DANIEL KESSIE/ 29 November 2019 . . a
Primary Examiner, Art Unit 2836 O.G. Print Claim(s)|O.G. Print Figure
(Primary Examiner) (Date) 1 9

U.S. Patent and Trademark Office Part of Paper No.: 20191129

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

16/182,258 LEEetal.

DANIEL KESSIE 2836

/ssue Classification

(1 Claims renumbered in the same order as presented by applicant (J CPA (jIT.D. ({ R147 

NONE
Total Claims Allowed:

(Assistant Examiner) 20

/DANIEL KESSIE/ 29 November 2019 . . -
Primary Examiner, Art Unit 2836 O.G. Print Claim(s)|O.G. Print Figure 
(Primary Examiner) (Date) 1 9

U.S. Patent and Trademark Office Part of Paper No.: 20191129

Page 3 of 3
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Receipt date: 09/05/2019 16/182,258 - GAU: 2836

PTO/SB/O8A (08-03)
Approvedfor use through 07/31/2006. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMBcontrol number.

  

Complete if Known

Application Number 16/182,258

INFORMATION DISCLOSURE Filing Date November6, 2018
STATEMENT BY APPLICANT First Named Inventor Ki Min LEE

(use as many sheets as necessary) Art Unit

Examiner Name Preming-PriteMe=Daniel Kessie
Attorney Docket Number|SUN.LGI.417D3

U.S. PATENT DOCUMENTS

, : «ati : Pages, Columns,Lines, Where
Taeoorery |"orctedoocument”| Relevergeesons o Reva

known Figures Appear

||ur|2004mo8s247-a1__|_ 05-06-2004 Mickle et al
||u2|2007/069961-a1__|_03-29-2007 Akiho et al

FOREIGN PATENT DOCUMENTS
Foreign Patent Document

Cite Publication Date Name of Patentee or
No.‘ 5 a be MM-DD-YYYY Applicant of Cited Document. Country Code*—~ Number*- Kind Code” (if known

JP-2006-319223-A MURATA MFG CO| with English Abstract 11-24-2008

Examiner[Gite Include nameof the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials” No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue7 publisher, city and/or country where published.

Pf

Examiner Date 11/29/2019
Signature /DANIEL KESSIE/ Considered

*EXAVINER” Initial If reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered, Include copyof this form with next communication to applicant.
' Applicant’s unique citation designation number(optional). ” Applicantis to place a check mark hereif English language Transiation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amountof 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1460.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

Substitute for form 1449A/PTO  
 

  

 

 

 

  

 

 

 
 

  
 
 

 

 
  

    

 
Pages, Columns, Linas,

Where Relevant Passages
or Relevant Figures Appear

  Examiner
initials*

  

 
 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.K/
JASUN\LGIM1 7D3\IDS-Refs\PTO-SB-08(3).dac/whs
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

 
 '(("20020027531" | "20040075616"|

"20040085247" | "20050024285"|
"20050040997" | "20050270249"|
‘("20060267854" | "20070097011" |
"20080121242" | "5321240" | "5864323"|
‘1"6046584" | "6194893" | "6291990"|
"6452381" | "6924767" | "7050007"|

2057514"), PN.OR("7545336")URPN.ccd

 
  

   
  
  
 

 
 

i("2005/ 0040997") .URPN.  
 

 
 
 1("20040075616" | "20070252771" |

"20100219252" | "20110036912" |
"7545336").PN. OR ("8261997").URPN.
 

  
 
 "13814415" 

 2019/11/29:
12:03 

 
 

 

("5175418").PN. OR ("5321240").URPN.

 1("20020018911" | "20020022284"|
420020025391" | "20020053320"|
"20020056839" | "20020068392"|
"20020130042" | "20020170897"|
120020195644" | "20030059987"|
"20030112576" | "20030175427"|
"200400021 76" | "20040013982"|
"20040026689" | "20040084670"|
120040211329" | "3512052" | "3769096"|
"3955098" | "3999122" | "4183006"|
"4302648" | "4340657" | "4442019"|
14865197" | "4926052" | "4937119"|
"4951028" | "5140302" | "5173835"|
"5206525" | "5259926" | "5321240"|
15347144" | "5350237" | "5364735"|

 
  

   
  
  
  
  
  
  
  
  
   

file:///C/Users/dkessie/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258AccessibleVersion.htm[11/29/2019 12:37:12 PM]
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EASTSearch History

\ i "5395504"
yo 15486851"

"5569879"
1"5580794"
"5630986"

\ "5705826"
i "5854139"
yo "5892244"
yoy "5973598"
yf "5998805"
yo ii "6072716"
yoo "6133835"
\ i "6197663"
1 "6221553"
yt 16278127"
Yo! 16303943"
yo 16329226"

"6340822"
#"6384804"

\ "6498114"
16521109"
"6593690"
"6852583"

 
"5444637"
"5502396"
"6574291"
"5625199"
"5652645"
"5729428"
"6869972"
"5967048"
"5994773"
"6036919"
"6083104"
"6143206"
"6207472"
"6251513"
"6284562"
"6321571"
"6330464"
"6344662"
"6403396"
"6517995"
"6555840"
"6603139"

 
"5480839"
"5546889"
"5578513"
"5629530"
"5691089"
"5731661"
"5883397"
"5970318"
"5997817"
"6045977"
"6087196"
"6150668"
"6215130"
"6252245"
"6300141"
"6322736"
"6335539"
"6362509"
"6429450"
"6518949"
"6576972"
"6621098"

"7352045").PN. OR

#1307/104.ccls. H02J50/$4.cpc. HO4B5/$4.cpc.
i((wireless$4 inductiv$4 contactless$4) near |

EAST Search History (Interference)

< This search history is empty>

11/29/ 2019 12:37:08 PM
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Receipt date: 11/19/2019 16/182,258 - GAU: 2836

PTO/SB/O8A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMBcontrol number.

 
 

Complete if Known

Application Number 16/182 ,258

Filing Date November6, 2018
First Named Inventor Ki Min LEE

(use as many sheets as necessary) Art Unit 2836

Examiner Name mFTeMmind, Fritz Vi. Daniel Kessie

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

 

 

 

 

Attorney Docket Number|SUN.LGI.417D3

 

 

  U.S. PATENT DOCUMENTS
. . Document Number ag: ; Pages, Columns, Lines, WhereExaminer Cite Publication Date Name of Patentee or Applicant : , ,

initials* No. | Number - Kind Code* (if MM-DD-YYYY of Cited Document Relevant Passagesor Relevantknown Figures Appear

 

 
 
  FOREIGN PATENT DOCUMENTS

i Foreign Patent Document

Examiner Cite
Initials* No. Country Code? - Number4 - Kind Code(if known

KR-10-2011-0103395-A
with English Abstract 09-20-2011 QUALCOMMING ALL

 
 

 
  

Pages, Columns,Lines,
Where Relevant Passages
or Relevant Figures Appear 

  

 

   
  

 

Publication Date
MM-DD-YYYY

Nameof Patentee or
Applicant of Cited Document

 

  

  
NON PATENT LITERATURE DOCUMENTS

Examiner|Cite Include nameof the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials* No. ' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issuemitals °. where published. 

Office Action September 10, 2019 in Korea Patent Application No. 10-2019-0080545.

Examiner /DANIEL KESSIE/ Date 11/29/2018Signature Considered
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copyofthis form with next communication to applicant.
* Applicant’s uniquecitation designation number(optional). 2 Applicantis to place a check mark hereif English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amountof 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, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.K/
JASUN\LGI417D3\IDS-Refs\PTO-SB-08(4).doc/whs
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and not considered. Include copyofthis form with next communication to applicant.
' Applicant’s unique citation designation number(optional). ? Applicantis to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any commenis on the
amountof 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, RO. Box 1450, Alexandria, VA 22313-1450. BO 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 (1-800-786-9199) and select option 2.

JASUN\LGI417D3\IDS-Refs\PTO-SB-08(4).doc/whs

Ex.1002

APPLEINC./ Page 39 of 1071



Ex.1002 
APPLE INC. / Page 40 of 1071

I herebycertify that this correspondence is being SUPPLEMENTAL INFORMATION
electronicallyfiled in the United States Patent DISCLOSURE STATEMENT
and Trademark Office on November19, 2019. UNDER37 C.F.R §§ 1.97 AND 1.98

, Examining Group 2836
Patent Application
Docket No. SUN.LGI.417D3

Serial No. 16/182,258 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : Fleming, Fritz M.

Art Unit : 2836

Applicants =: Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November 6, 2018

Conf. No. : 1026

For : WIRELESS POWER RECEIVER AND CONTROL METHOD
THEREOF

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

UNDER37 C.E.R.§§1.97 AND 1.98

 

Sir:

In accordance with 37 C.F.R. § 1.56, the references listed on the attached form

PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection

with the examination of the patent application identified above. Copiesof the cited references

are attached.

The. undersigned hereby certifies that each item of information contained in this

Supplemental Information Disclosure Statement was first cited in a communication from a

foreign patent office in a counterpart foreign application not more than three monthspriorto the

filing of this Information Disclosure Statement. Applicants are attaching a copy of the Korean

Office Action.
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2 Docket No. SUN.LGL417D3

Serial No. 16/182,258

This Information Disclosure Statement is being submitted subsequent to the mailing of an

Ex Parte Quayle Action but before the mailing of a Notice of Allowance. The fee of $240.00

waspaid at the time this statement wasfiled.

It is respectfully requested that the Examiner indicate consideration of the cited

references by returning a copy ofthe attached form PTO/SB/08 with initials or other appropriate

marks.

Applicants respectfully assert that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97,

and 1.98 are met by the foregoing statements.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or

1.17 as required by this paper to Deposit Account 19-0065.

Respectiwly $ 

 
 

 
 Jeff EMyd

Patent/Attomne

Registration No, 35,589
Phone No.:=352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association

P.O. Box 142950

Gainesville, FL 32614-2950

JL/whs

Attachments: Form PTO/SB/08; copies of referencescited.
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RETROFITTING WIRELESS POWER AND NEAR-FIELD COMMUNICATION IN

ELECTRONIC BEVIGES

Inventer(s; KIRBY MILES A [GB]; GROB MATTHEW S$ [US]; OZAKI ERNEST T
[US]. TONCICH STANLEY § [US COOK NIGEL P [GB]: KINSEY
STANLEY [US]; HILLAN JOHN [GB]; FRANKLAND STEVE [GB] +
(KIRBY MILES A, ; GROB MATTHEW S,; OZAKI ERNESTT, ;
TONCICH STANLEY 8, ; COOK NIGEL P, ; KINSEY STANLEY, ;
HILLAN JOHN, : FRANKLAND STEVE)

Applicant(s}; QUALCOMM INC [US] +(QUALCOMM INCORPORATED)

Classification: « international: HOTM70/46; HO2/77/06; HO257/06
- cooperative: HO1F27/365 (KR): HO1M10/46 (KR); H02J50/12

(KR); H02J50/70 (KAR): HO2J7/0045 (KR); HO2J37/022
(KR): HO2J7/625 (KR): HO485/00371 (KR)

 

Application KR20117014027 20091217 Global Dossier
number:

Priority 13$20090150257P 20090205 ; US20090610831 20091102;
number(s}: USROOR0 THISHTP SO9GHSSH

Also 1558 (A) . JP2012517206(A) JP2014241777(A).
. KR20140117690 (A). TW201112567 (A). less

ON102301558

published as: JP5628191 (B2)

Abstract not avaliable for MR2OT1S709SS5 (A)
Abstract of corresponding dacument: TWea11is5er (A)

Exemplary embodiments are directed to retrofitting existing electronic devices for
wirsiess power transfer and near-field communication. Retrofitting ciroultry includes an
antenna for receiving a signal fram an external source, and conversion circultry for
converting the signal to be used by an slectranic device. The antenna and conversion
clroultry are configured to retrofit to the electronic device, where the electronic device
did not originally inclucle the antenna or conversion circuitry. The antenna and
conversion circuliry may be configured fo receive and convert the signal to generate
wireless power for the slectronic device. The antenna and the conversion circultry may
aiso be configured to enable the electronic device to send and receive near-field
communication data.
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Electronic Patent Application Fee Transmittal

Application Number: 16182258

Filing Date: 06-Nov-2018

Title of Invention: Wireless Power Receiver and Control Method Thereof

First NamedInventor/Applicant Name: Ki Min LEE

Jeff Lloyd/Larann Arzie

Attorney Docket Number: SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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Electronic AcknowledgementReceipt

ee

a

Title of Invention: Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name: Ki Min LEE

Customer Number: 23557pe
a

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 190065

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

37 CFR 1.16 (National applicationfiling, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part /.zip| (if appl.)

198119

SUN-LGI-417D3-SIDS3-AF.pdf 593f073e8608 1 cO33e0aftf3fcaSed&d57155}
3f3

Multipart Description/PDFfiles in .zip description

DocumentDescription

Information Disclosure Statement (IDS) Form (SB08)

Transmittal Letter

 
Information:

629077

Foreign Reference 12691 eef2d6c2feSa9d20e80dbc6828aa15
dd3ea

Warnings: 

Information: 

Other Reference-Patent/App/Search
documents ;9669587 laQbc9 1 69e98a2163227e5082355}

63484

Fee Worksheet (SB06) fee-info.pdf 49d19785b7fcaSc91021b2391118c76129b
603d5,

Information:

 

Warnings: 
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Ex.1002

APPLEINC./ Page 64 of 1071



Ex.1002 
APPLE INC. / Page 65 of 1071

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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DocCode — SCORE

SCOREPlaceholder Sheet for IFW Content

Application Number: 16182258 DocumentDate: 10/03/2019

The presence ofthis form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folderis
recorded in PALM, and no paper documentsor physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of documententry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE webpage.
e External customers may access SCORE content via PAIR using the Supplemental Content

tab.

Form Revision Date: March 1, 2019
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I hereby certify that this correspondence is being
electronically transmitted via EFS to the United States

AMENDMENTAFTER

EXPARTE QUAYLE ACTION

 

Patent and Trademark Office on the date shownbelow: Examining Group 2836
. Patent Application

3 OWOBER 194 Docket No. SUN.LGL417D3
\ i / Serial No. 16/182,258

 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : Fritz M. Fleming

Agt Unit : 2836

Applicants —: Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November6, 2018

Confirm. No. : 1026

For : Wireless Power Receiver and Control Method Thereof

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER EX PARTE QUAYLE ACTION
 

Sir:

Applicants request that the period for response be extended one month,throughand including

October 11, 2019, the fee for which waspaid at the time this Amendmentwasfiled.

Asindicated in the Office Action dated July 11, 2019, the above-referenced applicationis in

condition for allowance except for formal matters, and prosecution as to the merits is closed in

accordance with the practice under Exparte Quayle. Please amendthe subject applicationas follows:
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In the Specification

Please replace Figures 9 and 10 with the corrected drawing sheets attached hereto.

Please amend paragraph [0083] as follows:

[0083] First, referring to FIG. 9, after the short-range communication antenna 340 has been

disposedonin the printed circuit board 301, the shielding unit 380 may beattachedto oneside ofthe

printed circuit board 301 with an adhesive. The printed circuit board 301 comprisesa plurality of

layers whereineach layerofthe plurality of layers is spaced apart from adjacentlayers. The shielding

unit 380 is disposed underthe short-range communication antenna 340orthe receiving coil 310 (not

shownin the Fig. 9). Referring still to FIG. 9, in a first region 411, at least one of the layers can
 

overlap 405 the wireless power receiving coil in a vertical direction 400 perpendicular to an upper

surface 385 ofthe shielding unit 380; and in a second region 412,413. at least one of the layers does
 

first distance d1. measuredin the vertical direction 400, between layers in the first region 411 can be  

greater than a second gap d2 or a second distance d2, measured in the vertical direction, between
  

layers in the second region 412.413.

Please amend paragraph [0083] as follows:

[0084] Referring to FIG. 10, the printed circuit board 301 comprises a plurality of layers

wherein each layer ofthe plurality of layers is spaced apart from adjacent layers, the short-range

communication antenna 340orthe receiving coil 310 (not shownin the Fig. 10) is disposed in the

printed circuit board 301. Moreover, the shielding unit 380is disposedin the printed circuit board

301. The shielding unit 380 is disposed under. the receiving coil 310 or the short-range

communication antenna 340. The receiving coil 310 (not shown in the Fig. 10), the short-range

communication antenna 340, and the shielding unit 380 are disposed betweenthepluralityof layers

of the printed circuit board 301. While the procedure of disposing the short-range communication

antenna 340orreceiving coil(3 10)(not shownin the Fig. 10) in the printed circuit board 301 is being

performed,the shielding unit 380 maybeinserted into the printed circuit board 301. That is, unlike

JASUN\LGIM417D3\Amd-Resp\Response 1 .doc/ps/lef
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FIG.9, since the shielding unit 380 is disposedin the printed circuit board 301, the procedure of

disposing the shielding unit 380 may be included in the procedure of disposing the short-range

communication antenna 340 without performing the procedureofdisposing the shielding unit 380at

oneside ofthe printed circuit board 301. Thatis, as described above, according to the embodiment

shownin FIG. 8, when the shielding unit 380 is inserted into the printed circuit board 301, the entire

thickness of the wireless power receiver 300 may be reduced corresponding to the thicknessof the

adhesive 303. Thus, a separate procedure ofattaching the shielding unit 380 is not necessary, so the

manufacturing process maybe simplified. Referringstill to FIG. 10, in a first region 411, at least one

of the layers can overlap 405 the wirelesspower receiving coil in a vertical direction 400

perpendicular to an uppersurface 385 of the shielding unit 380: and in a second region 412,413,at

least one of the layers does not overlap the wireless powerreceiving coil in the vertical direction 400.

Also. a first gap dl orafirst distance dl, measured in the vertical direction 400, between layers in

the first region 411 can be greater than a second gap d2 or a second distance d2, measured in the

vertical direction, between layers in the second region412,413.
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Remarks

Claims 1, 2, and 21-38 are allowed. Applicants thank the Examinerfor the indication of

allowed claims. By this Amendment, the specification and Figures 9 and 10 are amendedtoclarify

features shown in original Figures 9 and 10. No new matter has been introduced.

Objection to the specification

The specification has been objected to as failing to provide proper antecedent basis for the

claimed subject matter. The specification has been amended to explicitly discuss features shown in

the original figures. In view of the amendments to the specification presented herein, Applicants

respectfully request reconsideration and withdrawal of this objection.

Objection to the drawings under 37 C.F.R. §1.83(a)

The drawings have been objected to under 37 C.F.R. $1.83(a). Figures 9 and 10 have been

amendedto include reference numerals for features shown in original Figures 9 and 10. In view of

the replacement Figures 9 and 10 submitted herewith, Applicants respectfully request withdrawal of

this objection.

In view of the foregoing remarks and amendments, Applicants believe that the claims as

currently pending are in condition for allowance, and such action is respectfully requested.

Applicants invite the Examinerto call the undersigned ifclarification is needed on any ofthis

response, or if the Examinerbelieves a telephonic interview would expedite the prosecution ofthe

subject application to completion.
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The Commissioneris hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or 1.17 as

required by this paper to Deposit Account 19-0065.

mitted,

 
Patent Attorney
Registration No, 35,589
Phone No.: 352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association

P.O. Box 142950

Gainesville, FL 32614-2950

JL/ps/lef

Attachments: Replacement Figures 9 and 10
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New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
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AcknowledgementReceiptwill establish thefiling 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/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Hibllographic data: JP2006319223 (A) — 2006-11-24

LAMINATED ONL

Inventor(s): MAEDA HIDEKAZU; YAMAGUCHI KOICHI; HAMANO MORIHIRO
+ (MAEDA HIDEKAZU, ; YAMAGUCHI KOICHI, ; HAMANO
MORIHIRQ)

Applicant(s):©MURATA MANUFACTURING CO + (MURATA MFG CO LTD)

Classification:|_- international: HOPFI?/00
- cooperative:

Application JP20050147970 20050513 Global Dossier
number:

Priority number JP20050141970 20050513
(s):

Abstract of JP2006279223 (A}

PROBLEM TO BE SOLVED: To oravide a larninated col thal impraves the directivity
and use efficiency of Hux arising fram a call SOLUTION: This lanunated coiis
fabriceied by incarporating a coll 15 made by spirally winding multiple cal conduciars
16 inte 4 laminated body 11 of ceramics, and forming an extemal electrode af both
ends of the laminated body 17. A laminated body area with call conductors 76 formed
is made of a nonmadnetic material layer 12, an inner area with coll conductors 16
formed is made of a first magnetic material layer 13, and a second magnetic material
layer 4 is made at ihe lower side of the nanmagnelic material layer 12 and ihe first
maqrietic material layer 13. COPYRIGHT: (C2007JPOAINPIT
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Electronic Patent Application Fee Transmittal

Application Number: 16182258

Filing Date: 06-Nov-2018

Title of Invention: Wireless Power Receiver and Control Method Thereof

First NamedInventor/Applicant Name: Ki Min LEE

Jeff Lloyd/WEA STO DOMINGO

Attorney Docket Number: SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Miscellaneous-Filing:
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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_ . Sub-Totalin

SUBMISSION- INFORMATION DISCLOSURE STMT
 

Total in USD ($) 
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Electronic AcknowledgementReceipt

a

a

Title of Invention: Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name: Ki Min LEE

Customer Number: 23557pe
ean

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 190065

Authorized User WEA STO DOMINGO

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

37 CFR 1.16 (National applicationfiling, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part /.zip| (if appl.)

216860

SUN-LGI-417D3_SIDS2.pdf 1ef9488d88a9 113c3a17d21 eaa54a93 lbdeq
cof

Multipart Description/PDFfiles in .zip description

DocumentDescription

Transmittal Letter

Information Disclosure Statement (IDS) Form (SB08)

 
Information:

3792008

Foreign Reference 1¢c736975091 1e5c749cba983a984b6097d)
efcte

Warnings: 

Information: 

699745

Other Reference-Patent/App/Search
documents ; ;98d544c8638c9cC7437a20b82Fl 759235fc.

3064

Fee Worksheet (SB06) fee-info.pdf 38484cc35bee916b03 392001472d8ba03 bc]
déd3

Information:

 

Warnings: 

Information:  
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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I hereby certify that this correspondenceis being SUPPLEMENTAL INFORMATION

 
 
 

electronically filed in the United States Patent DISCLOSURE STATEMENT
and Trademark Office on September 5, 2019. UNDER 37 C.F.R §§ 1.97 AND 1.98

Examining Group 2836
Patent Application

LAY Docket No. SUN.LGI417D3

¥ ki Patent Attorney, Reg. No. 35,589 Serial No. 16/182,258

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : Fleming, Fritz M.

Art Unit : 2836

Applicants: Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Tiled : November 6, 2018

Conf. No. : 1026

For : WIRELESS POWER RECEIVER AND CONTROL METHOD
THEREOF

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.E.R. 8§ 1.97 AND 1.98

In accordance with 37 C.F.R. § 1.56, the references listed on the attached form

PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection

with the examination of the patent application identified above. Copies of the cited references

are attached. However, Applicants have not submitted copies of the published U.S, Patent

Applications cited on attached Form PTO/SB/08 pursuant to 37 CFR 1.98(a)(2)(il).
The undersigned hereby certifies that each item of information contained in this

Supplemental Information Disclosure Statement was first cited in a communication from a
foreign patent office in a counterpart foreign application not more than three months prior to the

filing of this Information Disclosure Statement. Applicants are attaching a copy of the European

Search Report.

JASUM\LGIM17D3\IDS-Refs\SID$2.DOC/whs
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2 Docket No. SUN.LGI.417D3

Serial No. 16/182,258

This Information Disclosure Statementis being submitted subsequentto the mailing of an

Ex Parte Quayle Action but before the mailing of a Notice of Allowance. The fee of $240.00

waspaidat the time this statement was filed.

It is respectfully requested that the Examiner indicate consideration of the cited

references by returning a copy ofthe attached form PTO/SR/08with initials or other appropriate

marks.

Applicants respectfully assert that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97,

and 1.98 are met by the foregoing statements.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or

1.17 as required by this paper to Deposit Account 19-0065.

 
Registration No. 35,589
Phone No.: 352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association

P.O. Box 142950 ;
Gainesville, FL 32614-2950

JL/whs

Attachments: Form PTO/SB/08; copies of referencescited.

JASUN\LGI4 1 7D3\IDS-Refs\SIDS2. DOC/whs

Ex.1002

APPLEINC./ Page 98 of 1071



Ex.1002 
APPLE INC. / Page 99 of 1071

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. 
16/182,258 11/06/2018 Ki Min LEE SUN.LGI417D3 1026

SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION FLEMING,FRITZ M
PO Box 142950

2836

NOTIFICATION DATE DELIVERY MODE

07/11/2019 ELECTRONIC

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

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

euspto @slepatents.com

PTOT.-90A (Rev. 04/07)

Ex.1002

APPLEINC./ Page 99 of 1071



Ex.1002 
APPLE INC. / Page 100 of 1071

Application No. Applicant(s)
16/182,258 LEE etal.

Office Action Summary Examiner Art Unit|AIA (FITF) Status
FRITZ M FLEMING 2836 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence adaress --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6} MONTHSfrom the mailing
date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status

1)() Responsive to communication(s) filed an 2/25/19.

CJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)C) This action is FINAL. 2b) C) This action is non-final.

3)0) An election was madebythe applicant in responseto a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Eyparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-2 and 21-38 is/are pending in the application.

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

Claim(s) 1-2 and 21-38 is/are allowed.

C) Claim(s)_ is/are rejected.

6

7
)

)

8) ( Claim(s)__ is/are objectedto.

) () Claim(s)___ are subject to restriction and/or election requirement
* |f any claims have been determined allowable, you may beeligible 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.
  

Application Papers

10)@] The specification is objected to by the Examiner.

11) The drawing(s)filed on 11/6/18 is/are: a)([] accepted or b)[¥) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119
12)(¥] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)) All b)L) Some** c)LJ Noneof the:

1.) Certified copies of the priority documents have beenreceived.

2.1.) Certified copies of the priority documents have been received in Application No.

3.2 Copiesof the certified copies of the priority documents have been receivedin this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

*™ See the attached detailed Office actionforalist of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [[] Interview Summary (PTO-413)
Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (0) Other:
Paper No(s)/Mail Date 4/3/19;11/6/18.U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13} Office Action Summary Part of Paper No./Mail Date 20190708q
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Application/Control Number: 16/182,258 Page 2
Art Unit: 2836

DETAILED ACTION

Notice ofPre-AIA or AIA Status

1. The present application is being examined under the pre-AJAfirst to invent provisions.

Allowable Subject Matter

2. Claims 1,2,21-38 are allowed.

3. The following is an examiner’s statement of reasons for allowance: The art of record does

not teach the specific structure of the independentclaims.

Any comments considered necessary by applicant must be submitted no later than the

paymentof the issue fee and, to avoid processing delays, should preferably accompanythe issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Specification

4, Thespecification is objected to as failing to provide proper antecedentbasis for the

claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP§ 608.01(0). Correction of the

following is required: the specification lacks the use of terms such as vertical, perpendicular,

overlap, distance, gap, and region.

Drawings

5. The drawings are objected to under 37 CPR 1.83(a). The drawings must show every

feature of the invention specified in the claims. Therefore, the terms noted aboveas not having

proper antecedentbasis in the specification must be shownorthe feature(s) canceled from the

claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CPR 1.121(d) are required in reply to

the Office action to avoid abandonmentof the application. Any amended replacement drawing
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Application/Control Number: 16/182,258 Page 3
Art Unit: 2836

sheet should include all of the figures appearing on the immediate prior version of the sheet,

even if only one figure is being amended. Thefigure or figure number of an amended drawing

should not be labeled as “amended.” If a drawing figure is to be canceled, the appropriate figure

must be removed from the replacement shect, and where necessary, the remaining figures must

be renumbered and appropriate changes madeto the brief description of the several views of the

drawings for consistency. Additional replacement sheets may be necessary to show the

renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an

application must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”

pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicantwill

be notified and informed of any required corrective action in the next Office action. The

objection to the drawings will not be held in abeyance.

Conclusion

6. This application is in condition for allowance except for the following formal matters:

Whilc the claims sect forth allowable subject mattcr, the specification fails to provide

adequate antecedent basis for the claims. The claims appear to describe what is shown in the

various Figures; however, the specification lacks the use of terms such as vertical, perpendicular,

overlap, distance, gap, and region. Since the specification does not use the claim terms, the

drawings thusalso fail to adequately show the claimed subject matter.

Thus the specification and drawings needto be carefully reviewed and edited to ensure a

proper correspondence between whatis disclosed and whatis claimed. The specification needs

to provide proper and clear antecedent basis for what is claimed and the drawings needto clearly
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Application/Control Number: 16/182,258 Page 4
Art Unit: 2836

showwhatis claimed. Prosecution on the merits is closed in accordance with the practice under

Ex parte Quayle, 25 USPQ 74, 453 0.G. 213, (Comm’r Pat. 1935).

A shortened statutory period for reply to this action is set to expire TWO MONTHS

from the mailing date ofthisIctter.

7, Any inquiry concerning this communication or earlier communications from the

examiner should be directed to FRITZ M FLEMING whosetelephone numberis (571)272-4145.

The examiner can normally be reached on M-F 0800-2200.

Examiner interviews are available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicantis

encouraged to use the USPTO Automated Interview Request (ATR)at

http://www.uspto.gov/interviewpractice.

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

supervisor, Rexford N Barnie can be reached on 571-272-7492. The fax phone numberfor the

organization where this application or proceeding is assigned is 571-273-8300.

Information regardingthe status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

maybe 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 CustomerService Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.
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Application/Control Number: 16/182,258 Page 5
Art Unit: 2836

/FRITZ M FLEMING/

Primary Examiner, Art Unit 2836

Ex.1002

APPLEINC./ Page 104 of 1071



Ex.1002 
APPLE INC. / Page 105 of 1071

Application/Control No. Applicant(s)/Patent Under
16/182,258 Reexamination

LEE etal.

Notice ofReferences Cited Examiner Art Unit
FRITZ M FLEMING 2836 Page 1 of 1

U.S. PATENT DOCUMENTS
Document Number Date ae wpe gs

$-20150077053-A1 03-2015 Stamenic; Milenko HO2J7/0042 320/109

$-20130175876-A1 07-2013 Kiyota; Atsushi HO1F38/14 307/104

 
Bd

cyjc

 
FOREIGN PATENT DOCUMENTS

Country CPC Classification
Document Number

Country Code-Number-Kind Gode MM-YYYY
Oo2®

 
*A copyofthis reference is not being furnished with this Office action. (Gee MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be USorforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20190708q
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Application/Control No. Applicant(s)/Patent Under Reexamination

Index ofClaims|16182.958

Ml ll | | vanouFRITZ M FLEMING

[anes
=| Allowed | Restricted

(1) Claims renumberedin the same order as presented by applicant

CLAIM
Final 07/08/2019

LEEetal.
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Search Notes 16/182,258 LEEetal.

| ExaminerFRITZ M FLEMING

CPC - Searched*

US Classification - Searched*

* See search history printout included with this form or the SEARCH NOTESbox below to determine the scope of the
search.

Search Notes

EAST. 07/08/2019

 
Interference Search

US Class/CPC

PSeeinterference search printout. 07/08/2019
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Receipt date: 11/06/2018 16/182,258 - GAU: 2836

PTO/SB/0BA (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unless it contains a valid OMB
control number. 

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(use as many sheets as necessary)

 

Complete if Known 

Application Number 

Filing Date November 6, 2018
Ki Min LeeFirst Named Inventor

Art Unit

 

 

Examiner Name   
SUN.EGI.417D3Attorney Docket Number

U.S. PATENT DOCUMENTS
Examiner

Initials*

2004/0130915-A1
2007/0182367-A1

2008/0211455 -A1
2009/0096413-A1

2009/0237194-A1

07-08-2004 David W. Baarman

08-09-2007 A

U3 2008/0197960-A1 08-21-2008 ALL

09-04-2008

04-16-2009
09-24-2009

 

Pages, Columns, Lines, Where
Relevant Passages or Relevant

Figures Appear

ALL

LL

Publication Date
MM-DD-YYYY

Nameof Patentee or Applicant
of Cited Document

ALL

ALL
Park et al.
 

Partovi et al.
Waffenschmidt et al.

2009/0284082-A1 11-19-2009 Mohammadian

_Chin-Min Liu2009/0309550-A1———

2010/0066304-A1

2010/0146305-A1

03-18-2010

06-10-2010

Masanori Oshimi
 

Gioscia et al. 

2010/0191306-A1

2011/0018358-A1

2011/0025265-A1

07-29-2010 Stevensonet al.

01-27-2011 Osamu Kozakai
Mochida etal. ALL 

2011/0115303-A1
2011/0127953-A1

2011/0217927-A1

2011/0227420-A1

2011/0316475-A1

 
02-03-2011
05-19-2011

06-02-2011 Walley et al. ALL

09-08-2011 Ben-Shalom et al.

Baarmanetal. ALL

Takashi Urano

Jung et al.

ALL
ALL

 
09-22-2011
12-29-2011 

2012/0205989-A1
2012/0282857-A1

 
ALL

ALL
08-16-2012
11-01-2012

Baarman
Zhang

Examiner e DateFRITZ M FLEMING
Signature Considered 07/07/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ‘ Applicant’s unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard 1.3). * For
Japanese patent documents, the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicantis to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONS D EXCEPT WHERE LINED THROC ° oM.
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Receipt date: 11/06/2618 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approvedfor use through 07/31/2006. OMB 0651-0031

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

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date November 6,2018

First Named Inventor Ki Min Lee

 

 

 

(use as many sheets as necessary) Group Art Unit 
Examiner Name

Attorney Docket Number|SUN.LGI.417D3

   
  

 
  

 
  

 

 
U.S. PATENT DOCUMENTS

Publication Date
MM-DD-YYYY

 
 

 
 

 

  
Pages, Columns, Lines, Where
Relevant Passagesor Relevant

Figures Appear

2013/0113422-A1

Hillan etal. ALL
05-18-2010 Iwasaki ALL

U27 = - .

28 - = .

Name of Patentee or Applicant
of Cited DocumentExaminer Cite Document Number

Initials* No. ' Number- Kind Code* (if: known

 
 

8,922, 160-B2 12-30-2014

|u27_|_2008/0198560-A1_| 08-21-2008 FUJIWARAet al
9,481,364-B2 10-04-2016

FOREIGN PATENT DOCUMENTSForeign Patent Document : co

Ea Name ctateteeor | ranCounLe.Country Code * _- Number “- Kind Code? (if known ee EEN or Relevant Figures Appear
CN-10-1964678-A

(With English Abstract)
(Equivalent to 2011/0018358 02-02-2011 Sony Corp.

CN-10-1971453-A

Equivalent to US 2009/0096413 02-09-2011 Mojo Mobility Inc.

(With English Abstract)
Equivalent to US 2011/0227420 09-21-2011 TDK Corp.

(With English Abstract) Access Business Group
Equivalent to US 2004/0130915 05-03-2006 Int., LLC.

With English Abstract 04-01-2009 Electronics Co., Ltd.

ith English Abstract 12-01-2010 Corp.

Examiner /FRITZ M FLEMING/ Date OF/O7/2019 |Signature Considered
*EXAMINER: Initial if reference considered, whether cr not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copyof this form with next communication to applicant. .
' Applicant’s unique citation designation number(optional). 2 Applicantis to place a check mark hereif English language Translation is attached
This collection of information is required by 37 CFR 1.98. The information is required to obtain orretain a benefit by the public whichis to file (and by the USPTO
jo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated fo take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

 
 

 
SUNGDSERTRORTONDOeEXCEPT WHERE LINED THROUGH. /F.M.E/

Ex.1002

APPLEINC./ Page 109 of 1071



Ex.1002 
APPLE INC. / Page 110 of 1071

Receipt date: 11/06/2618 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approvedfor use through 07/31/2006. OMB 0651-0031

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

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date November 6, 2018

First Named Inventor Ki Min Lee

 

 

(use as many sheets as necessary) Group Art Unit 
Examiner Name

Attorney Docket Number|SUN,LGI.417D3

  
  
 
 

FOREIGN PATENT DOCUMENTS
Foreign Patent Document

Cite ” Publication Date Nameof Pateniee or wieoeaelovanlPasosoes
No.’ Country Code? _- Number 4 - Kind Code®(if known) hep Applicant of Cted Document of Relevan: Figures Appear Tr

CN-20-1749754-U

F7 With English Abstract 02-16-2011] Beijing MXH Device Ltd. ALL
EP-2367262-A2 Hanrim Postech Co.,

F8 Equivalent to US 2011/0316475 09-21-2011 Ltd. ALL
JP-2006-302567-A

With English Abstract)
JP-2010-073976-A

ith English Abstract
JP-2011-523336-A

(With English Abstract)
Equivalent to US 2009/0284082)

KR-10-1298660-B1
ith English Abstract)

KR-10-2005-0105200-A

(With English Abstract)
Equivalent of US 2012/0205989)

KR-10-2008-0074640-A
with English Translation

  
Examiner

initials*

 
   

  
  
    

 
 
 
 

 

11-02-2006 Nec Tokin Corp., et al.
 

   

   

      
  

 

04-02-2014 0 Yazaki Corp.  
 
  

  
  

    08-04-2011
  

 
 

 
 

 

 
 

 

 
  

Seoul Electronics &
08-14-2013 Telecom ALL

cone| Access Business Group11-03-2005 international LLC ALL
 

 

 
 

N/A

 

  
 

  
 

 
 

 
 
 
 

1     
0 LG Innotek Co., Ltd. ALL 

KR-10-2011-0033836-A

with English Translation
KR-10-2011-0056334-A

(With English Abstract)
Equivalent to US 2011/0217927

 

 
 

 

 03-31-2011 Min Sun Cho ALL

05-26-2011 PowermatLtd.

Examiner ; Date

07/07/2019

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ‘ Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard 1.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. ° Kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicantis to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98 The information is required to obtain or retain a benefit by the public whichisto file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours ta complete,
including gathering, preparing, and submitting the completed application farm to the USPTO. Time will vary depending upon the individual case. Any comments
on the amountof 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, 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-9 199 (1-800-786-9199) and select option 2.
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Receipt date: 11/06/2618 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approvedfor use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required ta respond to a collection of information unless it contains a valid OMBcontrol number.

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date “November 6, 2018

First Named Inventor | Ki Min Lee

 

 

 

(use as many sheets as necessary) GroupArt Unit !Examiner Name

| of | Attorney Docket Number|SUN.LGI.417D3
  

   

  
  

  
 

 FOREIGN PATENT DOCUMENTS
 

 
  

 

 

 

   
  

  
 
 

 
 
 

 
      

     
  

 

  
 

  
  
 
  
  

 
 

Foreign Roren ecumen Publication Date Name of Patentee or Pages, Columns,Lines,
‘ta No" Country Code 3. Number4 - Kind Code® (if known) MMEPD-YYYY Applicant of Cited Document orRalventFiguresAppoer T

Fi9 ith English Abstract 11-03-2011 Jong Ho Kim ALL

po KR-10-2013-0015244-A 0213-2013|F20 ith English Abstract 02-13-2013 LG ElectronicsInc. ALL
KR-10-2013-0016588-A

(With English Abstract) SamsungElectronics
F21 Equivalent to US 2013/0038278 02-18-2013 Co., Ltd. ALL

S| KR-10-2013-0049608-A  eaaoma|(With English Abstract)
F22 Equivalent to US 2013/0113422 05-14-2013 LG Innotek Co., Ltd. ALL

F23 ith English Abstract 05-14-2013 LG Innotek Co., Ltd. ALL

| | F24 | (With English Abstract) 07-01-2013 | AmosenseCo.,Ltd.|All| |
TW-2009-52303-A

(With English Abstract)
F25 12-16-2009 KYE Systems Corp.

TW-201132014-A
(with English Abstract)

F26 Equivalent to US 9,240 824 09-16-2011 Qualcomm Incorporated ALL

earlcoatuesLaser ransiF27 Equivalent to US 2008/0211455 02-08-2007 LS Cable Ltd. ALL

F28|(Equivalent to US 2009/0284082) 04-29-2010 Qualcomm Inc. ALL

with Machine Translation 08-12-1994 ALL

with English Abstract 08-20-1997 SA ALL

06-22-2010 co., LTD ALL

Examiner Date 07/07/2019Slur PRIDE Mi FLEMING/ |consserea|_97/07/2029
*EXAMINER: Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line through citation if not in conforrnance and not
considered. Include copy of this form with next communication to applicant.°Applicant's unique citation designation number (optional) 2 See Kind Codes of
USPTO Patent Documents at www.uspto,gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard 7.3). * For
Japanese patent documents, the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document. © Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments
on the amountof 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, 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 compieting the form, cail 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Receipt date: 11/06/2618 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMBcontro! number.
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE
STATEMENTBY APPLICANT Filing Date November6, 2018

First Named Inventor Ki Min Lee

(use as many sheets as necessary) Group Art Unit

Application Number 

 

 

 

Examiner Name

Sheet | 5 | of | Attorney Docket Number|SUN.LGI417D3

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Publication Date Nameof Patentee or Pages, Columns, Lines,
‘ial No." Country Code* —- Number “- Kind Code®(if known) me Applcant of clied Document orelvanguesAca

JP-2009-247124-A
with English Abstract

CN-101983466-A
with English Abstract 03-02-2011 PANASONIC CORP

PHILIPS
INTELLECTUAL

PROPERTY;
KONINKLIJKE

CN-101517666-A PHILIPS

(with English Abstract 08-26-2009 ELECTRONICS N.V
SEIKO EPSON

10-15-2008 CORP

  
 

 

NON PATENT LITERATURE DOCUMENTS

I examiner|Cite include name of the author (in CAPITAL LETTERS),title of the article, (when appropriate), title of the
Initials" N item (book, magazine, journal, serial, sympasium,catalog, etc.}, date, page(s), volume-issuehitta’s ° number(s), publisher, city and/or country where published.

Office Action dated May 15, 2017 in Korean Application No. 10-2014-0081260.

Office Action dated January 5, 2018 in Chinese Application No. 201610451640.3.

Office Action dated November 28, 2017 in Korean Application No, 10-2014-0081260.

Rje|Office Action dated January 11, 2018 in U.S. Application No. 15/195,390, 

“4

1

2

3

4

5

 
pfre|Communication dated February 6, 2018 in European Application No. 12189931.4.

Examiner Date

*EXAMINER: Initial if reference considered, whether ornot citation is in conformance with MPEP 608. Drawline throughcitation if not in conformance and not
considered. Include copy of this form with next communication to applicant.“Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5 Kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 5 Applicantis to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis 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 caliection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe individual case. Any comments
on the amountof 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, 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 (1-800-786-9199) and sefect option 2.

:
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Receipt date: 11/06/2618 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0034

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 OMBcontrol number.
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT Filing Date November6, 2018

First Named Inventor Ki Min Lee

(use as many sheets as necessary) Group Art Unit

Application Number 

 

 

 

Examiner Name

Attorney Docket Number|SUN.LGI.417D3

  
NON PATENT LITERATURE DOCUMENTS

: : Include nameof the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of theExaminer|Cite « Vern . ~ :
Initials* N item (book, magazine, joumal, seriai, symposium, catalog, etc.), date, paga(s), volume-issuenumber(s), publisher, city and/or country where published.

Notice of Allowance dated October 23, 2013 in Korean Application No. 10-2011-0114721, filed
November4, 2011.

Office Action dated December 26, 2012 in Korean Application No. 10-2011-0114721, filed November
4, 2011.

Office Action dated January 6, 2014 in Korean Application No. 10-2013-0100314.

Office Action dated July 22, 2013 in Korean Application No. 10-2011-0114721, filed November4,
2011.

0|Office Action dated June 26, 2014 in Chinese Application No. 201210432152.X.

R

ft|Search Report dated September3, 2013 in Korean Application No. 10-2013-0100314, filed August

0.

R

RIT|93/2013.

R

R

R

R

R

 

European Search Report dated February 17, 2015 in European Application No. 14167637.9.

European Search Report dated February 18, 2015 in European Application No. 12189931.4.

Office Action dated April 19, 2017 in Taiwanese Application No. 105133529. 

Office Action dated August 6, 2014 in Taiwanese Application No. 101139085.

Office Action dated July 17, 2014 in Korean Application No. 10-2013-0018321.

Examiner Date 5
07/07/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. - Applicant’s unique citation designation number (optional). ® See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard 1.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5 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 languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amountof 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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7
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Receipt date: 04/03/2019 16/182,258 - GAU: 2836

PTO/SB/08A (08-03)
Approved for use through 07/31/2008. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection ofinformation unlessit contains a valid OMB
control number.

  
  

Complete if Known

Application Number 16/182 258

Filing Date November6, 2018

First Named Inventor Ki Min Lee

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

 

 

(use as many sheets as necessary) Art Unit 2683
Examiner Name 

Attorney Docket Number|SUN_.LGI.417D3

  U.S, PATENT DOCUMENTS  

 
 
 
  

7,973,635-B2 07-05-2011 BAARMANetal

8,456 856-B2 06-04-2013 LIN ef al.

FOREIGN PATENT DOCUMENTS
Foreign Patent Document

 
Publication Date Name of Patentee or Pages, Columns, Lines,. : Where Relevant Passages
MM-DD-YYYY =| Applicant of Cited Document or Relevant Figures Appear

Examineramine 4 , 5
Initials No Country Code® - Number 4- Kind Code?{if known

SONY

EP-2 330 683-A1 06-08-2011 CORPORATION
ACCESS BUSINESS

TW-2009-38017-A GROUP

(With English Abstract) INTERNATIONAL
(Equivalent to US 7,973,635-B2 09-01-2009 LLC

MEGICA

WO-2010/114687-A1 CORPORATIONet

(Equivalent to US 8,456,856-B2) 10-07-2010 al.

| Examiner ; . Date 07/07/2028

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line throughcitation if not in conformance ard nol
considered. Include copy of this form with next communication to applicant. ‘ Applicant's unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard 1.3). .* For
Japanese patent documents, the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicantis to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain orretain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe 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, PO. 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 assistancein completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Receipt date: 04/03/2019 16/182,258 - GAU: 2836

PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

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

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

 
 

Substitute for form 1449B/PTO Application Number | 16/182,258
INFORMATION DISCLOSURE Filing Date November 6, 2018
STATEMENT BY APPLICANT ‘First Named Inventor—_|_KiMinLee

Group Art Unit
(use as many sheets as necessary) Examiner Name

| 2 | of | Attorney Docket Number|SUN.LGI.417D3

 

  
NON PATENTLITERATURE DOCUMENTS

Examiner|Cite Include name of the author(in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials* No. ' item (book, magazine, journal, serial, symposium, catalog, etc.}, date, page(s), volume-issuenumber(s), publisher, city and/or country where published.

R4 Office Action dated January 18, 2019 in Taiwanese Application No. 106135104, along with its
English translation.

Examiner . Date 07/07/2013
Signature /ERITZ M FLEMING/ Considered ‘ ‘

*EXAMINER. Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copyof this form with next communication to applicant.
' Applicant's unique citation designation number(optional). 2 Applicantis to place a check mark here if English language Transiation is attached
This collection af information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amountof 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, 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, calf 1-800-PTO-9199 (1-800-786-9199) and select option 2
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

 
\h02j50/ 10, 12.cpe. 

 
2019/07/08:
07:42  

 

 : n02)50/10, 12.cpc. and h02j50/70.cpc. ls.PGPUB;

13 and (layer same (overlap or wUS- PGPUB;} ; 5019/07/08)
{overlapping or cover or covering) same }USPAT; ‘07: 43
:(gap or thick or thickness)) YUSOGR; ; i

NFPRS; |
EPO; JPO; |

 

 

yDERWENT;:
  

 {("20090309550" | "20090096413"|
"20100146308" | "20100191306"|

$h04b5/0037.cpc.
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EASTSearch History

‘IFPRS;
EPO; JPO; |
DERWENT;|
HIBM_TDB |

#86 and (rectifier same shield$)

 
 

 
 2015/09/23;

23:26 i

 

3eeeneed hannoeen! beeenbee! hee!

10 and ((shield or shielding) same
%(coil or antenna) same rectifier)
 

  
 

 ¥S10 and (("printed circuit board")
¥(coil or antenna) same (shield or
‘ishielding))

same US-PGPUB; /OR
$3

4310 and ( (coil or antenna) same
(shield or shielding))
 

 
(S15‘ps3 (US-201 10096823-°$) “did.<or“(US oe>GPUB; |joa~psFF“')2018/09/25
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EASTSearch History

14897662-$ or US-6098175-$ or US-
14984291-$ or US-4989261-$ or US-
15025486-$ or US-6038452-S or US-
14967108-$ or US-5524044-$ or US-
5619531-$ or US-5686847-S or US-
15726636-$ or US-5727020-$ or US-
15767791-$ or US-5917854-$ or US-
15942946-$ or US-5964701-$ or US-
16223295-$ or US-4563626-$ or US-

14567557-$ or US-4955038-$ or US-
15189839-$ or US-5216838-S or US-
15239779-$ or US-5278892-S or US.
15389920-$ or US-5396195-$).did. or |
‘{(US-5504864-$ or US-5546051-$ or US- |
15565893-$ or US-5657317-$ or US|
45684470-$ or US-5684828-$ or US-
15689142-$ or US-5721783-S or US-
15728963-$ or US-5764693-$ or US-

15822683-$ or US-5845204-$ or US-
15861822-$ or US-5870389-$ or US-
15887255-$ or US-5889273-$ or US-
15895985-$ or US-5898904-$ or US-
15926747-$ or US-5943618-S or US-
15943325-$ or US-5945936-S or US-
15949776-$ or US-5978674-S or US-
15995492-$ or US-6006116-$ or US-
160091 48-$).did. or (US-6023460-S or |
NUS-6023621-$ or US-6028857-$ or US |
16034999-$ or US-6049702-$ or US
16057733-$ or US-6072990-$ or US-
16088600-$ or US-6097704-S or US-
16104761-$ or US-6150882-$ or US-
16188718-$ or US-6188875-S or US-
16233464-$ or US-4386422-S or US-

14473905-$ or US-4502150-$ or US-
14509201-$ or US-4550427-$ or US-
14617002-$ or US-4630035-$ or US-
14755792-$ or US-4757224-S or US-
14848823-$ or US-4852147-$ or US-
14898562-$ or US-4902262-$).did. or |
‘i(US-4973958-$ or US-4983892-$ or US-|
15014017-$ or US-5017837-$ or US- y
15212478-$ or US-5218356-$ or US-
15289501-$ or US-5402413-$ or US-
15420536-$ or US-5424859-$ or US-
15426641-$ or US-5434396-S or US-
15465418-$ or US-5488737-$ or US-
15490172-$ or US-5491457-$ or US-
15503483-$ or US-5504780-$ or US-
45511090-$ or US-5513379-$ or US-
15525993-$ or US-5532470-$ or US-
15539393-$ or US-5541604-$ or US-
15548250-$ or US-5553101-$ or US-
15563483-$).did. or (US-5579201-S or
VUS-5581617-$ or US-5587573-$ or US- |

15589859-$ or US-5592257-$ or US
15594385-$ or US-5596261-$ or US-
15604462-$ or US-5608171-$ or US-
15616888-$ or US-5640674-$ or US-
15644172-$ or US-5678172-S or US-

45680633-$ or US-5687734-S or US-
15691691-$ or US-5692647-S or US-
‘15701583-$ or US-5707262-$ or US-
15711480-$ or US-5715523-$ or US-
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EASTSearch History

15721500-$ or US-5722051-$ or US-
15734984-$ or US-5737707-$ or US-
15745852-$ or US-5748104-S).did. or |
(US-5748813-$ or US-5750939-$ or US- |
15751693-$ or US-5768695-$ or US
15770970-$ or US-5774018-$ or US-
15774043-$ or US-5781543-$ or US-
15781069-$ or US-5790936-$ or US-
}5790536-$ or US-5793174-$ or US-
15802470-$ or US-5808557-$ or US-
45812012-$ or US-5815086-$ or US-
1581581 1-$ or US-5822373-S or US.

15828367-$ or US-5832044-$ or US-
15832390-$ or US-5832364-$ or US-
15831593-$ or US-5842037-S or US-
15844789-$ or US-5850600-$ or US-
15854793-$).did. or (US-5854592-$ or |
%US-5859838-$ or US-5878335-$ or US:

15878084-$ or US-5880633-S or US
15883549-$ or US-5887031-S or US-
15886497-$ or US-5892758-$ or US-
15896261 -$ or US-5901345-$ or US-
15905473-$ or US-5912919-S or US-
15912963-$ or US-5920270-$ or US-
1592081 6-$ or US-5922650-$ or US-
5926760-$ or US-5933263-S or US-
15933774-$ or US-5942981-S or US-
15946346-$ or US-5949766-$ or US-
15949484-$ or US-5949309-$ or US-
‘15953688-$ or US-5956656-$).did. or |
(US-5974034-$ or US-5974376-$ or US- |
15987338-$ or US-5987037-$ or US
15990646-$ or US-5990826-$ or US-
15994985-$ or US-6002715-$ or US-
16002918-$ or US-6006069-$ or US-
16005840-$ or US-6005856-$ or US-
16008749-$ or US-6014705-$ or US-
16018232-$ or US-6023612-$ or US-
16028454-$ or US-6028631-S or US-
16041241-$ or US-6046698-S or US-
16047165-$ or US-6047200-S or US-
16052509-$ or US-6052033-$ or US-
1605541 8-$ or US-6057658-S or US-

16061389-$).did. or (US-6067297-$ or |
1US-6067053-$ or US-6069881-$ or US
16069526-$ or US-6072784-$ or US
16073033-$ or US-6075510-$ or US-
‘16078824-$ or US-6078222-$ or US-
16085114-$ or US-6085074-$ or US-
16084904-$ or US-6091296-S or US-
16092117-$ or US-6097243-$ or US-
16098048-$ or US-6101174-S or US-
16104937-$ or US-6104914-S or US-
16108523-$ or US-6108367-S or US-

16111248-$ or US-6112165-S or US-
16112056-$ or US-6119009-S or US-
46118806-$ or US-6118567-$).did. or
‘i(US-6122312-$ or US-6124764-$ or US-}
16134437-$ or US-6141538-$ or US|
16141763-$ or US-6144840-$ or US-

46151308-$ or US-6151483-S or US-
16154488-$ or US-6154637-S or US-
16154663-$ or US-6163581-S or US-
16163679-$ or US-6167238-$ or US-
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EASTSearch History

16169339-$ or US-6169884-$ or US-
16173352-$ or US-6175302-$ or US-

16181089-$ or US-6181916-S or US-
16184950-$ or US-6188353-$ or US-
16192230-$ or US-6201372-$ or US-
16212398-$ orUS-6215358-$ or US
16215827-$).did. or (US-6216019-$ or |
‘1US-6236866-S or US-6243870-$ or US- |
16249685-$ or US-7865209-$ or US
17945282-$ or US-8582683-$ or US-

43614760-$ or US-3659280-$ or US-
13641540-$ or US-3641425-S or US.
13911415-$ or US-3842403-$ or US-
14024502-$ or US-4025912-$ or US-
14058678-$ or US-4132378-$ or US-
14151407-$ or US-4078747-$ or US-
14088999-$ or US-4249162-S or US-
14259743-$ or US-4272687-S) did.

1255888 |
; ior contactless or inductive) same

  
   
  
  
  
  
  
  
  
  
  
  
  
  
  
 

  
 
 

 
  

  
 

 

 EPO; JPO; |
(DERWENT;s
y

2015/09/25:
23:27

 
 

 
 

¥inductive) same power same (shield or
¥shielding) USOCR;  

 

 

 
 

'IFPRS;
EPO;s
y JPO; | 
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‘i1BM_TDB

 

$23 and $24 ¥US-PGPUB;/OR YON —-{12015/09/26:
, WUSPAT; 00:12
‘ ¥USOCR;

WFPRS;
: EPO; JPO; : i

: Taeioe :Serereeeeeeeeeeeeedfeed Geeed beet hen

(307/104).CCLS.  
 

 
 
 

 
 

  

 

 

 tsPGPUB; | (oF ie 5/09/26)eT

: h02j7/025. cpe.

 

12015/09/26:
‘00:56
  #530 and nfc

 EPO; JPO;|
DERWENT;

 
 
 
 
 
 

  

20115/09/26 ‘communication:same (wirelessor
‘Icontactless or inductive) same power lUSPAT: : 01: 09
same (coil or antenna or winding) same}USOCR; i ;
{transfer \FPRS; i ‘
‘ EPO; JPO;
‘ DERWENT; i i

(IBMTDB : 
2015/09/26:
01:09

  
  

WUS-PGPUB;:3
3communication same (wireless or

¥contactless or inductive) same power
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‘isame (coil or antenna or winding) same%TUSOCR; :
‘transfer same (pplane ir planar) IFPRS; i i i
, EPO; JPO; 
 
 
 

 
DERWENT;

2015/09/26:
01:09

  

 
  

 

c and ((shield or shielding) same

 ‘through same (shield or shielding)
same rectifier
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yohone same (shield or shielding) same :
vrectifier \

vrectifier same (shield«‘or shielding) same ¥US-PGPUB;: i ‘2015/09/26:
y"pronted circuit board" JUSPAT; i

FPR;
EPO, JPO; ;
DERWENT;

ectifier same (shield or shielding) same\ US-PGPUB;
¥"printed circuit board" : :

[04b5/0037.cpe.
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EASTSearch History 

{}h02)7/025.cpe. ‘US-PGPUB; JOR JOFF=12015/09/26:
HUSPAT; : 14:29
YUSOCR; i
‘FPRS;
HEPO; JPO;
DERWENT:|
BM|TDB
{US-PGPUB; |OR 12015/09/26)

i JUSPAT; 14: 29
; FPRS; i

‘EPO; JPO;

 
 
 

 
 
 

 
 
 

 
14926 §

;333g533g$33333g533g
i33   1857 or S58 or S59  

DERWENT; |
|[BM_TDBShanaennnnnnened benesneenennentteed Raneeennnnennentnneenenereneneeented Baseeen beetbeet hie!

‘]246

256
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EASTSearch History 

 

 
  

 
  

 
 

 

FPRS; HOR JOFF=2016/05/17:
EPO; JPO; | 14: 28
(DERWENT;

Shnnennnnnneeat bewnvnnenensentteed Reneeenneneneencaneretennneveennennaanetnaeeneneneneentteeeeeanne! Baneeneateeeneenn! beeentenetened beeen haere!

2016/05/17;
14:42

 ‘153961 95-$).did. or (US-5504864-$ or
¥US-5546051-$ or US-5565893-$ or US-

‘160061 16-$ or US-6009148-$).did. or =
{(US-6023460-$ or US-6023621-$ or US- ‘
16028857-$ or US-6034999-S or US- y

14386422-$ or US-4473905-$ or US-
45021 50-$ or US-4509201-$ or US-
14550427-$ or US-4617002-$ or US-
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EASTSearch History

14630035-$ or US-4755792-$ or US
14757224-$ or US-4848823-$ or US|
4852147-$ or US-4898562-$ or US
14902262-$).did. or (US-4973958-$ or |
VUS-4983892-$ or US-5014017-$ or US |

15017837-$ or US-5212478-$ or US
15218356-$ or US-5289501-$ or US|
15402413-$ or US-5420536-$ or US
15424859-$ or US-5426641-S or US
15434396-$ or US-5465418-$ or US
15488737-$ or US-5490172-$ or US
15491457-$ or US-5503483-$ or US|
15504780-$ or US-5511090-S or US
5513379-$ or US-5525993-$ or US
15532470-$ or US-5539393-$ or US
15541604-$ or US-5548250-$ or US
15553101-$ or US-5563483-$).did. or |
i(US-5579201-$ or US-5581617-$ or US-|

15587573-$ or US-5589859-$ or US |
15592257-$ or US-5594385-$ or US
15596261-$ or US-5604462-$ or US
5608171-$ or US-5616888-$ or US|
15640674-$ or US-5644172-$ or US|
15678172-$ or US-5680633-$ or US|
15687734-$ or US-5691691-S or US
15692647-$ or US-5701583-$ or US
5707262-$ or US-5711480-$ or US
15715523-$ or US-5721500-$ or US- \
5722051-$ or US-5734984-$ or US
15737707-$ or US-5745852-$ or US
15748104-$).did. or (US-5748813-$ or |
YUS-5750939-$ or US-5751693-$ or US-

‘5768695-$ or US-5770970-$ or US
15774018-$ or US-5774043-$ or US- \
'5781543-$ or US-5781069-S or US
15790936-$ or US-5790536-$ or US
15793174-$ or US-5802470-$ or US
15808557-$ or US-5812012-S or US
15815086-$ or US-5815811-Sor US
5822373-$ or US-5828367-$ or US
15832044-$ or US-5832390-$ or US|
15832364-$ or US-5831593-S or US
15842037-$ or US-5844789-$ or US
15850600-$ or US-5854793-$).did. or |
‘(US-5854592-$ or US-5859838-$ or US-|
15878335-$ or US-5878084-$ or US|
15880633-$ or US-5883549-$ or US
‘'5887031-$ or US-5886497-$ or US
15892758-$ or US-5896261-S or US
15901345-$ or US-5905473-$ or US
15912919-$ or US-5912963-$ or US
‘'5920270-$ or US-5920816-$ or US
15922650-$ or US-5926760-$ or US
15933263-$ or US-5933774-$ or US
15942981-$ or US-5946346-$ or US|
5949766-$ or US-5949484-$ or US
‘15949309-$ or US-5953688-$ or US|
‘15956656-$) did. or (US-5974034-$ or |
|US-5974376-$ or US-5987338-$ or US- |

15987037-$ or US-5990646-S or US
15990826-$ or US-5994985-S or US
16002715-$ or US-6002918-$ or US
‘16006069-$ or US-6005840-$ or US
16005856-$ or US-6008749-$ or US
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16014705-$ or US-6018232-$ or US-
16023612-$ or US-6028454-$ or US-
16028631-$ or US-6041241-S or US-
16046698-$ or US-6047165-S or US-
16047200-$ or US-6052509-$ or US-
16052033-$ or US-6055418-S or US-

16057658-$ or US-6061389-S).did. or
‘i(US-6067297-$ or US-6067053-§ or US-
16069881-$ or US-6069526-$ or US-
16072784-$ or US-6073033-$ or US-
1607551 0-$ or US-6078824-S or US-
16078222-$ or US-6085114-S or US.
16085074-$ or US-6084904-$ or US-
16091296-$ or US-6092117-$ or US-
16097243-$ or US-6098048-$ or US-
16101174-$ or US-6104937-$ or US-
16104914-$ or US-6108523-$ or US-
16108367-$ or US-6111248-$ or US-

46112165-$ or US-6112056-$ or US-
16119009-$ or US-6118806-$ or US-
16118567-$).did. or (US-6122312-$ or
‘US-6124764-$ or US-6134437-$ or US |
16141538-$ or US-6141763-S or US-
16144840-$ or US-6151308-S or US-
16151483-$ or US-6154488-$ or US-
16154637-$ or US-6154663-$ or US-
16163581-$ or US-6163679-$ or US-
16167238-$ or US-6169339-$ or US-
16169884-$ or US-6173352-$ or US-
16175302-$ or US-6181089-$ or US-

46181916-$ or US-6184950-$ or US-
16188353-$ or US-6192230-$ or US-
16201372-$ or US-6212398-S or US-

16215358-$ or US-6215827-$).did. or
(US-6216019-$ or US-6236866-$ or US-|
16243870-$ or US-6249685-$ or US-
17865209-$ or US-7945282-$ or US-

18582683-$ or US-3614760-$ or US-
43659280-$ or US-3641540-$ or US-
13641425-$ or US-3911415-$ or US-
13842403-$ or US-4024502-S or US-
44025912-$ or US-4058678-$ or US-
14132378-$ or US-4151407-$ or US-
14078747-$ or US-4088999-$ or US-
14249162-$ or US-4259743-$).did.

$81(293 (US-2011009682 2017/12/27:
421:08 :

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

 
 

   

jor US-6098175-$ or US-4984291-$ or |
\JUS-4989261-$ or US-5025486-$ or US. |

 
 

15657317-$ or US-5684470-$ or US-

15684828-$ or US-5689142-S or US-
15721783-$ or US-5728963-$ or US-
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15945936-$ or US-5949776-$ or US-
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16049702-$ or US-6057733-$ or US-
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14502150-$ or US-4509201-$ or US-
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15692647-$ or US-5701583-$ or US-
45707262-$ or US-5711480-$ or US-

15715523-$ or US-5721500-$ or US-
15722051-$ or US-5734984-$ or US-
15737707-$ or US-5745852-$ or US-
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$US-5750939-$ or US-5751693-$ or US-

15768695-$ or US-5770970-$ or US-
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15793174-$ or US-5802470-$ or US-
15808557-$ or US-5812012-S or US-
15815086-$ or US-5815811-$ or US-
15822373-$ or US-5828367-$ or US-
15832044-$ or US-5832390-$ or US-

45832364-$ or US-5831593-$ or US-
15842037-$ or US-5844789-$ or US-
5850600-$ or US-5854793-3).did. or
i(US-5854592-$ or US-5859838-$ or US- |
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15878335-$ or US-5878084-$ or US-
15880633-$ or US-5883549-$ or US-
'5887031-$ or US-5886497-S or US-

\ 15892758-$ or US-5896261-$ or US-
15901345-$ or US-5905473-S or US-

\ 15912919-$ or US-5912963-$ or US-
15920270-$ or US-5920816-$ or US-
15922650-$ or US-5926760-$ or US-
15933263-$ or US-5933774-$ or US-
15942981-$ or US-5946346-S or US-
15949766-$ or US-5949484-S or US-
15949309-$ or US-5953688-S or US-
15956656-$).did. or (US-5974034-$ or
US-5974376-$ or US-5987338-$ or US-

15987037-$ or US-5990646-$ or US-
45990826-$ or US-5994985-$ or US-
16002715-$ or US-6002918-$ or US-
16006069-$ or US-6005840-$ or US-

\ 16005856-$ or US-6008749-$ or US-
16014705-$ or US-6018232-$ or US-

\ 1602361 2-$ or US-6028454-$ or US-
16028631-$ or US-6041241-$ or US
16046698-$ or US-6047165-$ or US-
16047200-$ or US-6052509-$ or US-

\ 16052033-$ or US-6055418-$ or US-
16057658-$ or US-6061389-$).did. or |

\ ‘(US-6067297-$ or US-6067053-$ or US- ¥
16069881-$ or US-6069526-$ or US-
16072784-$ or US-6073033-$ or US-
1607551 0-$ or US-6078824-$ or US-

\ 16078222-$ or US-6085114-S or US-
16085074-$ or US-6084904-$ or US-
16091296-$ or US-6092117-S or US-

\ 16097243-$ or US-6098048-$ or US-
16101174-$ or US-6104937-$ or US-
1610491 4-$ or US-6108523-$ or US-
16108367-$ or US-6111248-S or US-
16112165-$ or US-6112056-$ or US-
46119009-$ or US-6118806-$ or US-
16118567-$).did. or (US-6122312-$ or
JUS-6124764-$ or US-6134437-$ or US-

16141538-$ or US-6141763-$ or US-
\ 16144840-$ or US-6151308-$ or US-

16151483-$ or US-6154488-$ or US-
16154637-$ or US-6154663-$ or US-

\ 46163581-$ or US-6163679-S or US-
16167238-$ or US-6169339-$ or US-
16169884-$ or US-6173352-$ or US-

\ 16175302-$ or US-6181089-$ or US-
16181916-$ or US-6184950-$ or US-
16188353-$ or US-6192230-$ or US-
16201372-$ or US-6212398-$ or US-
16215358-$ or US-6215827-S).did. or
‘i(US-6216019-$ or US-6236866-$ or US-
16243870-$ or US-6249685-S or US-
‘17865209-$ or US-7945282-$ or US-
18582683-$ or US-3614760-$ or US-
13659280-$ or US-3641540-$ or US-
13641425-$ or US-3911415-$ or US-
13842403-$ or US-4024502-S or US-
4402591 2-$ or US-4058678-S or US-
14132378-$ or US-4151407-S or US-
‘4078747-$ or US-4088999-$ or US-

\ 14249162-$ or US-4259743-$).did.
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The Patent Linguistics Utility System (PLUS) is a USPTO automated search system

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which
producesa list of patents that are mostclosely related linguistically to the application
searched. This search was preparedby the staff of the Scientific and Technical Information
Center, SIRA.
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Property Office.
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Printed circult board coil
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Also AU2008308975 (Ai) CA2697440 (At) CN101810062 (A)
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Abstract of TW2Z00838017 (A}

A mutilayer prinfed circull board CPCE
coil that simulates a coil formed from itz

wire. The PCR includes a plurality of
allernating conductor anc insulating
layers interconnected io cooperativelyfarm the coll. Each conductor layer includes a trace thal follows the desired coil shape
and is divided into @ plurality of discrete conductor segments. The searnents are
electrically connected across layers to provide a plurality of currant fow paths (or
flamenis} that unculate between the layers in a regular, repeating pattern. The coil may
be configured so thal each filarnent spends a substantially equal arnount of time in
proximity fo the paired coil and therefore coniributes substantially equaily to the self or
mutual inductance of the coll. Each conductor layer may include a oluralty of
associated traces and intralayer connector thal interconnected so that each Mament
uridiuiates not only upwardiy/downweardly, but aise Inwardly/outwaraly in a requiar,
repeating pattern.
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Sg Oy ER ey PO / ey SpeR

2 RBS :

A multilayer printed circuit board (“PCB”) coil that simulates a coil

 

formed from litz wire. The PCB includes a plurality of alternating

conductor and insulating layers interconnected to cooperatively form the

coil. Each conductor layer includes a trace that follows the desired coil

shape and is divided into a plurality of discrete conductor segments. The 
segments are electrically connected across layers to provide a plurality of

current flow paths (or filaments) that undulate between the layers in a

regular, repeating pattern. The coil may be configured so that each

filament spends a substantially equal amount of time in proximity to the

paired coil and therefore contributes substantially equally to the self or

mutual inductance of the coil. Each conductor layer may include a

plurality of associated traces and intralayer connector that interconnected

so that each filament undulates not only upwardly/downwardly, but also

inwardly/outwardly in a regular, repeating pattern.
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INTEGRATED CIRCUIT CHEP USING TOP POSTPASSEVATION TRCHNOLGG¥

AND BOTTOM STRUCTURE TECHNOLOGY

5 ge = 7 a<
HMGGT] This anplicalieg clakas priority to US. provisional application Ne. G1/768,474,

Hled.on Mar 30, 2008, whith is herein inonrperated by reference in BS entirety

SACKG ROUND OF THE DISCLOSURE

Field afthe Disclosure

(WORT The disclosure selates to integrated cirmuit chins and chip packages, and more

particularly, io integrated circult chips and packeges that atlize differing ierconnectice
and packages,

we t%a&x%7 ted,G = me okt2pa 3S et: eeTa%iy &mg ve ysfe i.a3tT om tS oe aes wr nt

Brief Rescription of the Related Art

[NGOS] Semiconductor chips can be found in many slettronic devices; and taday many

sleatronic devices are required ta run-at high speed andor low pawer consumpiten condi,
ay$In fradaional semiconductor faiscication, :& nip oan use witeboudiag wires or solder halis

bonded sith padg, exposed by openings ina passivation layer of the chip, of the chip te

sonnect with & ball ork array (ECA) subatrate Morkdrn claciranio systems, adulesaador

eirsut boards typieally contain many diferent types of chips, setscentral pracessing unis
ry

(CPUs), digital signal processers:(D8PS), endlog chips, dyininic random desest meniory

ORAM) chips. sate random access memory (SRAM) cings, fash memery chips, anid dhe

fabripated nding different woes andar diferent generatians

ohio manutetring process techmolagies. For example, in some notebook personal computers,
g-CMicbip might be fabonted uaing a $4 nm iC process tgehaGlogy witirva power ‘sugph!

veltage of U2ae analog chip might be fabricated using an older G29 micron (250 nm) i€
Th

proces ‘technology with a power supply voltage Gf 3.34, and « DRAM chip might be

fabricated using «80 nm HC process technology al |] SMoand adlash memory chip might be

fabricaied using 9 OQ] 8 micron (780 ar) iCpendess technology with power supply village at
BAM

i6O08) Esch different ope of chip can require a different voltage. requirement for fs

supplied power, Foresample, a given DRAMchip might require at orechip voliage converteroe

1G convert 3.3V to }.SWowhile.a ‘lash memory chip might af the same Time require an on-chip
}
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volage converter to-convert IVaV. With avarioty of supply volages brew single system,

voltage reguiniion abd cooversim oan be problematic, complicated, and costhy,

[DGGG] Interconnection schemes Inchide the metal connestions that noruieet an RO ie other

PoppaAe
Orel or system sormonents. Such. intersonnectian schemes have beoame af relate

fs

ymparianse aid ave, with the further minfatuMaation af tie EC) an increasingly neguties

inypact.an the circull performance, meludina far chip waltage and regniatien, For exaraphe ihe

paratiic oipackancsadd resistance of the metal interconnections Inorease with goialler souls,

whinh- degrades the chip performancesignificamly. UFsignificant concern ia this respext is the

vohage drop: slong the power and ground buses and the RCdelay of the critica! signal paths.

Altesrapts i reduce [he-resistance ‘by uging wider metal hnes result G1 higher capacitance: of
these wires,

[G07] To solve this problem, one approach hes been to develop low resistancemetal (such

as copper} for the wires while hiedinietiris materials are used In betweer signal Hines, Carront

practice Bl create metal Interconnection networks undera layer! passivation, his eppraach

however limits the Interconnect network to fine Ane Inferennmectsteand the thércedih assnaiated

 high parasitic capacitance and high Hoe resistivity. Thelatter Ovo pararieters, because of thelr

relatively high values, degrade device perfirmance, an effect which besameseven more severe
for higher frequency applcathne and for jong umerconneel Jines thatare, for instance, used fur

éinck distribution fines. Afso, fine Hine faterconnect metal cannot carry high values of ourrent

ihal is typically seeder foe ground taicees and for pawer busses,
B

SUDIMARY OF THE ISCLOSIRE

{ODS The present disclosure is directed to infegrated circun chipsarda aeprises
ghize overpasivation and hotter meen schemes (or;respective major sides ofthe chip orchip ABSS,

{H808] An aspect of the present disclasure IS directed io. chips er chip. packages inchiding

ong Huerconnertion scheme ai anc side af a chip er chip. package andar another
interciinfnction scheme at another site of a chip or chip package, eg, an xeverpassivarion

ashame ata tap afoa chip anda Battiom acherne ai a batter of ihe game chip, The intesrated

circuit chips can be contiected to an external circuit Gr stractire, cach ss-balb-erid-wray {BGA}

subsirate, printed ciout boat, semicondactor chip, meatal sibstrate, slave substrate or ceramt

substrate, through the over-passivation scheme or the hattoms soherme,
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[OOIOL Anather aspect af the present disclosure is Greoted bi on-chip volage-regdlating
and/ar converting deviows ard circuits.

~

HEMI Exemplary enibodiments of ihe present disclosure provide chine having: af

averepagsivation schenie at. @ paddivatinn layer of the chip and @ hetiarm echerae at a-hagkande

ofa semiconductar substrate wfthe chic. Exemplary cobadiments can inchide pastpasaivanion

schemes for onher side of achipor chip packages, a, atop of a chip or bultom (bsckside} of s
chip,

jGO12} Exemplary embodiments of the opresest. disclosure cam provide on-chip

volageveguiaing and/or converting deviess or clrouits thal can send slectrical power to

diferentmuliple dovices cr -cireuit uniis dea., sub circuits ar circuitry perions) requiring
sEred  

voltage characteristios.

1O00H Furthermore, exemplary embodiments can sugply vohage or power io ane or more%

devices oF circul units with N@le toss due twparasiticefieets.
¢

{G014] Further embediments can: provide for the delivery of electrisal pawer toon oF

more devices ar gircud units thraugh w-passivation layer and by way ofa coarse conductory

depogited over the passivaliog jayer.

fG15] Embodiments can further provide an over-passivatian metal interscnhection that

oan disiitide signals, power, and/or ground output fromat feest one internal cireuit ox iiternal

devine to at leastone-ather internal cicad dr devices. Exemplary embddiment can provide: far
s

such without comention ig ESER driver. or receiver oiinewitry.

AIA] Embodiments can firther provide an over-passivation metal inferconnestion tha

can distribute signak, power, aniiw sround owlna franat leash ane snternal citenhor imbernal
 oe

davice te al-ieast ome other igternal siroult or-deviee and/or to external (outside af cbip}
 

citeadiry, ingheding other chips and chip packages accarding io the present discisgnre,

18017]. These, an well as other components, steps, features, benefits, and advantages of the

present disvlasure, will now herome clear from a review ofthe fnlowing delailed de eripuien
af [Hustrative embodiments, the ancempanying drawings, and the claims.

BRIEF DESCRIPTIONOF THE DRAWINGS

TCI 8! The drawings disclose Mlustrative embadiments of the presete disthicure, They da
s

acaot act fork allembodiments, Gther embodimenta- may be used in addincn-oinetead, Details

thatmay be spparant or unnecessary mag be omitted Ip save apdod dr fbr store effective
3
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iMustration, Conversely, some ambodiments may be practiced without alf of the details that are

discleged, When the gate nurneral appears by fen draseings, Horefers lo ihe sarne ar hke
COMPSHEMES OF Stops,

(GIS Aspects: of the discluture may be more fully uilerstood from the following

dessriptien whercread together with the accompanying drawdags, whish are te be regarded.as

llustrative in nature, and potas limiting. The drawings are not necessarily te scale, eniphasis

stead being placed on the principles of the disclosure.

{OO201 Fig. TAUs a.schematic representation af @ pein: art wokags regulator or converter

circusannecied is muahiple intemal circuds through a Tiee-line metallizalinn.

{OP Fig TH isa schematic representation of a voliges regulator or converter circull

annected to muliinie bdernal cireuits Wircugh an over-passivation power bas (metal line, track,

or plane). atconine to an embodiment,

[O0201 Figs. [Cosnd PD are schematic representation of a yvohage regulator or a volage

convere® cinmested t multiple avternal circuits through aver-passivation power and ground

buses (metal nes, waces, or planes}, accomling io ag enbodiment.

[ONS] Fig. 2A ve Gin view Isvout of a prior art voltage rexdlator ar eovivertér cirtull

 connectad to mulinie iternal cirourdthrough adine-lne metallization

[ld] Fig. 2BAs 8 toe view layout ofa voltage regulater or converter ciroulf connected fo

mauipis internal cirsaits through an overpassivation power bls (meld) ding, ace ar plarie),

according ta an-ernbodiment.

]8028) Fig. 20 is.a top view heyeud ofa vollage reguiniar oy converter clrault conpected to

maltiofe internal clreulte thratigh averpassivation power and ground hoses (metal fines, tranesye.

or planes}, according to an embusdiment.

[WG Fie JA Bow cross-sectional popresentalion af A pries art Vallags foguintor or

minverter oircalloondected da multiple internal circulis ihrough a fine-line nretallization,

PDOITE Fig. 3 is « cross-anctionsl representation of a-voltage regulator oy converter ciroull

eommected te multiple isverdal cirewiis through an over-passivation oxewer Gus (etal line, iface

or bus}, aocordineto ao ernbodiment.
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$0028] Fig. 3C is a ckass-sectional representation ofa vohage regulator or oynverier cima

sannecied tay multinie internabcircants through @vempasivdtion pawerand. ground buses (metal
alines, traves ar planes by iwo patterned circuit meta layers), ancerding in avembodimen

{O029} Fig, 3D) ie a crems-aectional representation af a-volage remilator or convertercircus

contented to nalipla internal chroaits eheoxigh an over-nasivation pawer bua (raeialling, face
ar bag}, acoarding fo an embodiment. This figureis similar to ee 3B except thal. an additeng!

 

pelymer Jayer is provided between the botiern-mine! overpassivation otetal fayer and the

JOO38{ Fis. 4 isa schematic representation of an example af a CAIGS vollage converter

arcu, according to on embodiment,

fF) Pig. SA @ aachemaric represemation of wadtinie internal circaits connected through

a fine-line metallization structure under @ passivation fayer, according 16 an embodiment.

TOHOAT{ Fig. SR ois a schematic regresenintion afmultiple §internal cheadis commected through
a thick and wice metal iayer over a passivation layer io trang&@signal. acnording to an
arbad iment,

POS) Fig.SCshows a circuit disgrancolan inverter, whieh can Ge applied to the internal

then2] shown in Pig. SA agcoming le an antodiment.

f@Mal Fig. SEpshaws a circuitdiagram fas internal driver, which can he applicd ta the‘
prermal clreul iRi shown in Fig. SS, aceonding to an embodiment,

(GIS! Fig SE shows a-circun diagram ofa teestate buifer, which can be-agstied tothe

i®ernal ciroult 21 shown da Fig. SB. accarding toan emibadimeat,

M838] Fig. SF shows a circait diagram of a trhatate buffer, which cae be apalled tothei &: = PRM

internal aircud 27 shows in Pig. 9B, connected to a donee amplifier coormcted ty a memery ool

according to an embodiment.

eo(0039) Fig. SG shows. a circalt diagram Sf'a gate switch, which vag be apehed to ¢

eral circu 2] shown hy Fig. 5B, commented fo.4 sense amplifier connected to a-merory cell

acunrding to an embodiment.

fQS] Bie. SH shows a circuit divgramt of a latch cian, which dan be oppbed- ie the

aut 21 shown in Pig. 38) connected jog sense amplifier connected fo a meavory cell, 

axcondig fo ea embodiment.
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fO8IG] Fig. SP shows a cirouht diggrant of wyate switch and Infernal abiver, which car be

applied ta theternal circuit 2) shown in Fig. 3B soled to a sened amplifier connected to

R x fo ayy otnbad iment,amennury cell, soconding

OWS & Gincait diagrant of a latoh cireall and. internal drives, which cay befGGdGT Fig. 3 sh

he Diteriial clit 2 shown iy Fig SB, conmected t a sents aniplifier cosneoted t6applied fo

amemoryeoelaccording te an embadinent,

1atic foresentation of mafioleinternal ediranits cunnested through

st 2 40 art

ayy
10681] Fig. SK isa sche

thick. and wide metal layer over @ passivation layer to gananit aosignal, according fo an

embodiment.

fonsa} Fig. SL shaw’ a oncut diagram of an internal receiver, which oun be applied ithe
eit 2b shows in Fig, $5, acconting te an embedimern,

afte, which oan tro-apalied te the

iernal &

yooP actresiateSh shows @ clout Gagra{R4ST Fig. 3M

showin Fig. SK) acoandingto an embodinient.

buffer, which cas be applied to the

internal olecall 2

HG4] Fig. SN shows ac

db Fig. SK, connected timernal clyouit. 24 shown dn Fig

aveordIR te anemmbedinien

siveuit diagrant of a tr

in a sevise amplifier sommecied toa snemorycell,ae

can be applied to thesate seettch, ahiok

eonviected fo a momary och,

30 shows ¢ ciradt diagram of a g
fer

3&
§O48) Pig.

ailintemal oye

St.
gan be appled to. theirsuit, avhic

Peek,

oconding ty an-entbodiment.

molifier soxmected fo a sentry

FOS} Fig. SP shows a cirtud diageani af a istch ©

infernal ciroudt 21 showsrin Fue. SK) oommectadte as

i reogiver, which.cas.beTne

eeted to

according ig ay

nsc.amolifier conn

{HOST Pig. 20 shows

anptied ty the iy cirot2 | shows in Fig. SR, conne

a manmery osacceniing t

armofa gate switch are inte
cet “8,

srpboadiment.

ete1G 8 Se

achodase:

torrial <

ag embodiment,

ireult dingram ofa latch eircalt and imernal reselver which can

commented io a sense ampliviice connected

TOE] Pig. SR shaws ac

he appbed tothe interne! direwh 2b shown in Fig SEL

according to-an embodiment.
4ceie a memory
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[O88] Fig. 5Sis a cchematic sepresentation ofmuliiple imernal circulis cannecied through

a thickand wide metal layer aver a passivation layer lc rarivivijtan analog signal, according to

an embodiment.

fOUSG] Fig,

the internal cfyoadt 2) chron bi Pig. SS, scparding pan embodiment.

 hows 4 circuit diagramof @ differential amplier, whach can beapplied to
y

OST] Figs
and adate bus

sentation of 4 memory chip with an address buséed meotzoez tg ay or By Xe ifs ay

ar aecerdine to.an embodiment. 
HUBS2] Fie. GA is 2 tap siew layvent ofa distribution of signald fron: ab imernal circuit to

other internal cirnadts, accordingi an embaiment.

 iUS3i Fig, GB is aves view layaat of signe! distribulien, and atiternal clreadt sends

signals heather thiemnal circaits throagh an over sasgivation intersarineatian esheme, requaing,

na selder berop snd no ofchip circuits, according io an embodiment,

HORS] Fig, TA is accrosa-sectional representation afa distribadon of signals fini an

Ritehnal circwit iG ether internal circuits, acourdinar to arrembodimens,

MUSs) Fiv TB isa cross-sectional representatian of signal diswibution, and an internal

eireud sonde ‘signAsis fo other iplerbal cltoulls: difaugh an over-gassivation infereonnscrion
athome, requiring so solder bump and ne off-chip circadts, according to an embadirnent.

gt+
OSS] Fig FC isa cross-sectional representation of signal distribation, and an oxtornal 

ae fat
euouit sends shenals- ta other internal circuits through ant Overpass! segchorne, MOqQUIFINg MO

sdider bump and no offchip cirowita, according to an embodiment. Teo over-passivation

{0087} Fig, 7D is a crosesectional representation of signal distribution, aval an internal
aren sondg signals te other internal cieauls dirough an “joerpasion IeRANHARCLON
scheme, according io. anesibediment. This figures is similar iy Fig. 7R except that an additional

pobyncr layer is provided between the passivation layer and the Dollam-mest evercpassivarion

meial layer:

HOSS] Fig. SA is a-achematic representation of a distribution of signals frapy internal

eirowlte to the exterfial chicuke through of-chip circuits using fre-lineachame, according tovan

ambadinest,
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[DES) iss. 8B, 8D, BE and SF sre schimalig re tetera! clrowlls. propauated to. aq extarnd! direull threugh overpaasysati

ractalg, and ihraugh off-chip oirciiis, accordingto. an crabediment,

fONSO] Fig. BCisa schematic’ representation afa signal wanamitied fram an-oxtersal circuit

io an internal civcntt through aver-passivation metals and finedine metals, and through off-chip

cioully, Sceording te an etnbadinrent,

{OEHT; Fig. SA is atop viewlavont af 

exiernal circaits through off-chip circulis using a finedine acheme, avcarding

mbodument,

{H062] Figs. $Ros.a wooview Jaya af multigic internal circuits connected & anadEchin

eyed throvah a thick and wide metal trace, bas or plane Sver apassivation layer, according to

an coibodiment,

iW0G3) Fie. OC is a top view avout af miluinie internal clroults oarinceted to an off-chip

circuit through a thick and wits metal irace, bus or plane over a passivation layer, and the

afivchip circuit inclinies peesgiage cascade aftchip. driver 421, accanding te ar embodiment

{$004} Fig. SD.is atop View Jaydul af maltiple iteenal circuits condectedto an ofhohin

girasit theaugh a thick and wide motal wase, bes or plese: overcr passivation bayer, and ihe
aitohip chyouit includes far-stage wiscadeofbehin driver 42, acetrdiig to an endbadiment.

fOOS] Fig. LOA is a crass-sectional representation af a. disirifinion of signals frominternal

CHOUtO the external chowis thraugh oe“hip CHOLES asing Bacclias scheme, according (6. an

fO068] Figs. 1QH-1GE and 10-10) are oF
 

se-secthnal represemations a multiple miernal

eaenlis senmected to an oieohip cirealt tough a thick and wide ojetal trace, bus or plans dvec

a passivation layer according to an ambadimerd,

HOT] Fig, (OF isa cross-sectional representation af mulipie internal coals conrisctad

anadibeobip circuit through a metal trace, bus or whane under a passivation ayer, wih.a wire

virchondad to relocated pad. on 4 Passivation fayer, according to an ermbodiment,
P0608] Fis, Modus @ schematic representation of an -examals of an offhehip driver divas,

whick can be spted te the ofchin beffer 42 chewn i Fig. BE, aceording to as embodiment,
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jOGsO) Fig. HB is aschematic representation of an examsls of an ofichip receiver circull,

which can be applied ic the afiohip Gutter 42 shown in Fig, SC, decording to an embodiment.

(OTH Fig. £10 is a schematic represemation of un example ofan ofchip tieaiats bufley,

which can be aoplied fo the off-chip buffer 42 shown in Pig. BB, accerding to an embodiment.

1O7TT Fig, (LD ise schematic© representanlan¢of an cxample ofan off-chip driver circuny
which can be apnlicdtothe off-chip bus -showrtin Fig. SE, acvording to ar embadiinent.

{PGTA Fig. TLE is aschematic representation ofan sxamole alan offchip tri-state belle,

whithoan be apalied tothe offhehio butlerchawerin Fig. BG, decarding le an embodiment.

HOTS] Fig. LLPbe echelinadiic representation of da exarngle of an BSD connection, which

gan be applied to the off-chip END clroutt 43 shownin Figg. BESO, SE and SF, accandinig to

an embodiment,

HOTS] Pig. TO as a schematic representation ad as example af a four-siage cascade

affichip driver cinouit, whieh car be applied to the offbeldg bndfer 42 shown in Fig. SF,

according toan embodiment

fO78) Fig. L1H is aschematic representative of an. exaragde of nen ESD connections,

which car beoapetied io the affschip ESE elreut <3 shown in Fig. S04, according fo gn

embodiment,

ae Rig. P24 fa sehamaile repression ofa dseibution of external power supply to 

RUIN P Fig. PAE is « schomadic ¢Representation © tribation of external power supply to   

Marna) cinsuls mee over-passivatkel svetals, accorditne to en embodinerd. An ESD
onlecuon circuit is connected to the aver-passivation metab,

 ofdisinbution of extemal peaver Supply andexternal genand to internal clraunrs+ through gverpassivelion fuels, acoarding RF an
embodiment, Both power and sroumd nedes. of infernal cians are connected i the

overspassivation metals. An ESD circait is connented to the averpassivating metals.

{ONT} Fig. 120 is a schematic representationa distribution ofexternal power supgly and
eiémmal growit io. imefnal circulis tifdugh ovinpedsivelion metals, ancaniing to ah

embodiment. Morethan one BSD ciradts are cgnneeted to the OVERpRITwation metals,
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[PGS0) Fig. LSE is a schematic representation of an exexamplesfan BAD oweot which cani

be applied io the ESD eiwceit-4¢-or 43 shown in Figs, [BO 12D, apceming to arembodinient.

(HSH) Fig FA is4top viewlayout of o disinhation of external pewor supply to daternal

lroulls, gocarding io an entbadiment

{HOST Fig, 138 is a ip view layout of distehhution of external power supply to internal

gicuits through overpassvation reais, according to an embodiment An ESD protection

circull @cannected to the overpasaivation maals.

[D083] Fie 1oCus a top view laycuat of disuibutton of external power supply and external

Hround te Intesial givreuite through overspassivation, according tc an embodiment, Both power

sod grauad noses of Inderoal oweulls are cunnmected to the overpassivation metals, An ESD

protection clrcult is connected tG ihe overgassivation pewer and grognd wates, Buses ar

gianes:

[8084] Fig 14.4 is a crosaesectianal representation of a distribution af aaternal power

supply te iiernal cireuits, accordinng ian embadiment,

[0885] Fig, IB is ag ceoss-sectional representidion of Mistribution of external power supply

ty eterna? Sirculte through over-passivation, metals. aocerding ta-an embodiment, A ESD

grotectian cireul, is connected ty the SSVEPPASSIVANON metals.

fG586] Fig. 40 is a crose-sentional representation ofdistribution afexternal pewer supply

amd extersal ground te internal ciroulis through over-passivation metals, aeconfing to an

embodimem. Both power and grovad nodes af internal cwoults: are cormected fu Ue

over-passivation metals. The power ines, traces or slanes are in the second averspassivation

vital iaver, while the pround Hines, traces or planes are inthe first over-paasivation metal ayer

under the second over-pagcivation metal faver: A ESO protection circule is connected to the

 

esti Byig: £409 33 ACEO
 

ctonal representation af distribmion ofexternal power supp 
 to bternal cloulta through overpassivation metals, according to an embodiment. An &

protection circuit i canmedtad to the over-pussivation metala, This feure is similar to Fig 148

except that an addiingal polymer javer ia formed between the Goaom-most ever-pausivatian

{Q088] Fig. ISA and Fig. USB are depictions of starting material, according tg an.

embodivion. The starting melerinis are waits, An overpassivation scheme of present
1g
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disclosure 8 to be built over the water Fig. (SB differs from Fig, 24 in having an optional

metal cap over< metal pad or trace exposnd by an opening by the passivation layer.

18089] Fig GSC wm Fig. PSL shawprocess atepe of forming an overpassivation scheme

with two metal layers with cach otal layer being formed by an embossing oracess, according

is arenrbadiment,

0090) Fig. (SM is @ croge-sestional viewshowing & process of foming a som canductor

wafer including an over-passivation scheme ata passivation leyer of the semiconducter wafer,
>4.

asconlingiG sn embodiment,

¢
[2051] Fig. 16a to Fig. 16M cht: process: sicasaf farming an over-passivadian scheme

with two metal layers, br which tbs first over-passivation metal layer is: formed by a

doublesombassing. process, while the second avermpaggivation metal layer is formed by 3
"

singhk-entbossing (an eoiboessing} process, ateording te an embodiment,

fQ002) Fie. 1 7A to Fie. 172 showpeecesa steps of forming an over-nassivation scheme

with three metal layers, accordingt embadinent. The first and aecand over-passivation

~_ pistal kevers.are formied Gy a oniiable process or pricesses, c.g. by edouble-cmbassing process,

fosmed by a svitahis processorwhile the third Gep-mest) over-passivation metal

raccses, He. HY S single-ernbousing (an sabassingoe os

POU3) Fig. [SA te Fig’ 18] chowprocess stags of focroisg an over-passivation schemis with

three metal layers, aceurding to an embodiment The first and third over-passivatian metal

layers are fonned by asidtebls srodess ay procceses, ug, by a single-smbessing (an cishossing}

process, while the accom] aver-passivation mets! layer is formed by a suitable process or

frocesses; eg. by a dowhls-cmhosung process,

Oe Fig. Ato Fig. 18) showpracese steps of forming an over-passivation scheme with
nen mctal leyers, according ia. an embodinrent, The first overspassivatian metal layer ie dprovwd

by a suitable process or processes, tg. Gy a davide-ombossing process. while the second

Hop-stiest) overpassivation metal layer is formed Gy a sukable process ar processes, 2.9. bya

singlesembaossingian ambossiing) process.

Hi085] Fig. 20 Hlustrates mauiels for caloulating capacitances per anit fength far micial fines

artracés inthe overpassivation scheme and the Gne-Jine scheme, according to an embkodime:

ig08a} Pigs 2 and 22 shew top Mews of a MOS transistor thatcan be a PIMOS transizice
Gran NMOS transistor aceonling lo. anembodanent,

u
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POOT] Figs. DUA2IMT showcross-sectional views Jor pecksoing a DRAMchip. according
&

fo an embodiment,

> 7
(8008) Fig. RUN shows. a iob view afa chip package for a DRAM ohio. according to ap

ambod invent.

HAPOO] Pig. 24.8 shows a anaa-aeotiunal view af we sericondister water, asserding to an

embadiment,
sey

ix, 248 is @ cross-sectional view showing « process of Sunning a elicon“24,{OGIO}

substrate of the semiconductor wafer shown in Fig. 24 A, according 16 an embodiniont.

(O9IGI{ Fig 24C is a cross-sectiogal wiew of the semicondacior valor, showre be PIS,
2

aS
 
 348, including thraugiveilicon vies in the silicon sebstrate of the sernicanductor wafer and

inchiding an insukiting layer on sidewalls of the thequpbh-ailicos was and o @ backsine of the

silivon sebsirate, avcording tear enibodiment,

TOOTs2

through-ailicon ving by the silingn substrateaf the semisonduciir aveater shepariin Fig. 24B snd
Pigs S4D-24H are cross-sectional views shoeing a process of formingweet

~ xeforming an insulatingaye an-sidewalls-of the througi-suiodd vias and a a backalde af tieme

silicon substrate, acoonhng toa embadineni,

PIGS, Pig 24104are crass-seclional views. showing another process of firming

throughsilicon vias in the silican-substrate of the semiconduntor wafer shown in Fig. 24Band

ionming ag insulating layer on eklewatls of the thraugh-gillcan vias. and os. a backside ofthe

silivon substrate, accordingte an embodiment.

oeFHOIGET Figs. 2BSA-2SL are cross-section

botiam: scheme of a. batter structure technology ata backside of the semiconductor water
x3

i views shoving a presse Re forrcing 4= 4 xD

shewja Pay 240), according iy as-eabadimene,

eres Figs, 25M-257Tare crosaesectional views ofsemiconductor waters, according tpoe#5 &aae&fs %3s ca4

(OUTRSG] Figs, ZSUL 25¥ and BAWare oross-seetional wews of packages, aceayding kan

ambodinent,

POOLNTL Fig. 2GA-250 are crose-sentinnal viwws showing s process far firming »
 ‘bottarn scheme ofa bottom structure wchnelegy ata backside of the cemigondyctor walk

shown di Fig: 240 vabcording tG- ah enibodinignt

12
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{[S8108)  Fhes 26H26K are-cross-sectional views of senticanductor waders, accordiny to

an enbodvent

fO0109) Figs. 274-270 are crosesedtinngl views shoving a process fbr farming a

botiom scheme of a betiany structure tecinglogy at-a backside of the semmeconductor water

shown in Fig. 240, according ip an epibadiment

fOGTEQ] Figs. G7Rg? are cross-sectional views of semicenductor waters, acgording ta
annrbodinent.

[ODTTT] Figs. SSA-EIV' are crosa-seitional views showing “a process. for fooning= Ra‘

bottom scheme of a hotmun strecurre teshnology at a backside af the. serniennductor watera

showy In Fig. 24C. acoarding to an embodiment.

{OG1T2] Figs. 28G-281 are prass-sertional views of semicnaductor wafers, avcording. to

arrombodiment,

[HOLS] Fig. DAY is a cross-sectional view of a chip package, acoarding im an
ambadinecat

(QL Fis: DA-2NT show olmplifietl cirontt dlagaras of semiconduckar chipy,
aS

atearding to an stubodanent:

JORUIS]|Figs, 2OA-30! arecross-sectional views showing a process Lor forming a bottom

scheme ofa bottom structure technology af 3backside ata semibonductor wafir, anconding {0

an embodiment,

[O016] Figs: 30), SOKand SOLare orass-sentional views showing 8 pragess fhe Forming

Bea-semicenducior water Including af over-pesshation scheme ata passivation layer of the

semiconductor waler anda bottom schemeat a-backsdde of the semiconduetor water, according

ty aeatbadiment.

L297) Figs: SOM and SUNare cross-sectional views showing a process for forming’s

semiconductor wafer including avetal gads burnps or traces aban active gle oP a silicon

subsirate af the semiserductor wafer and inchiding a Gotiem scheme at a backside of the

silees side, according to-an embodiment.

MOLES] Figs: QPA-S1O are crogesectional views showing a orocess for forming 4

‘batiom scheme of a Better siructure technology at a backsrle of a saminanductor wafer,

according fo an eibodinent.
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[68179] Ses STH aid 3) fare croes geotiona! views showing’ a process for forming s
or

semicanductor wafer including an overpassivation scheme at a passivation layer of th

semlcanductor wafer and a bottom scheme ara backside of the semiconduciar wafer, asconling

io an emiadiment

[RHES; Fig. SH is a cross seetienal view shoieing a prasess foe farming 4

semicomiucter wafer incliding metal pads, amos or traces af an active side cfs silicon

substrate. of the derieonductar ivefer andcluding: a hownnt schente at a backside of the

siloan side, aocerding tous embodiment.

PILI  Fies» 32A-32R sre cross-sectional views showing a process fir farming:

botiers echerae ofa betta’ stmucture ischnology at a backside of a semiconducter water,

aesurding in.an eoibadiment.

1GO722]0Figs O28 and O27 are cries aecGonal views showing.a@ process for forming: §

active side of a sihcon
$

serficpnduotor wafer jachafing.metal pads, bumps sor traces. at ay

substraie pf ihe séinicondiicter’ wafer and bwhaling a bottort scheme at a hackside of the

silicaside according reap embodiment

MGITR} Pio, 220° is a orses sectional view showing € process {or forming &

semiconducter walks according to ax embodiment.

fBGVEap Figs, BGA-SK are cross-aectionEeui views showing @ peocess for forming a

RottenSchenie afa bortion structure technology at a backside. of a semiconducter wafer

Fig. SSLasses ectional view showing the semlsonductor wafer Mustrated

1 a Gvervpassivatian schenie at an active side of asificon ‘subsiraice of the 
semicomineke walks, anconding boas embodiment.

EU ast Fig. SIM is a cross sectional view shewe the semicundactor wafer ifuatratedto Pig. 33K. with metal pads, bums or gmees at an-anetive side of a ailican substrate of the

semicondactos wales, acedrding to. an carboadinient.

HAH27) Figs. SIN-EMD are cross-aedtional. views showing a process for forming a

botiurs scheme of a botlon: structureiechnology ata backside ef @ semiconduciar water

aeccrding in anembodment,

PHGITE] Fige 337 and S32are cyose asctional views af geminondactor wafirs,

acoording to anvembadinigat.
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(9GI29] Fle SIV shows ad toy Viewofacanselter of gs semiconductor walks acenrding
to-an embodinient,

19230) Fig. S33shows a crass sectional view cut along the dar ling A~A in Pig. 33M

acceding inan enbadivent,

fQG131)  Fip. 23K shows a top view of a capacitor ofa semiconductor wafer, according

te an embodiient,

(ISR|Fig, S3Y¥ showe. 2 oroge sectional view. ont along the dot line A-A in Pig. 33%.MS

accordingte. an emnbadirient,

TOOTSAY Figs. 344-346ateorbes sentional wits sawing a process of formlng's Super

Sapaciiog, a patterned. circuit layer, metal imemps: or ofllars and nyo polymer layers al

aasivationlayer of a Semiconductor wat, acnording to ac ambodient,
>

RNMS4) Figs, J3A-330 axe cfoes Wing 4sectional views showing & process of ie

semigonducior waibs Thefiading an Overspessivacion scheme at a passivation lager af the

gerete inductor and a discreteCe.seminardacior walkr and inclading s botori scheme, ¢

capacitor ata backside of the semicondacuywafer, aesordingbh as cavbodireent,

TOSS) Figs. IGA-36Dare erage sectional views of chip-spackaegs madules, according to

an ermbadinrent.

0TIe! Figs, 37AQT and 38A-38Darecross sectional views Of modules, according to.
an einbodiment,

{OHAT) Figs. FEA, 39H, 397 and 38) are circuit diagrams cach showing interfane

circuits ofa cache memory chip and a chip, cocording to.an embodiment,

(HSE! Figa: 396 and 396 showcircull diagrams of Inteschip cireuds In a cache

memory chip, according lo an ambodiment.

fODID Pigs, GOD and 39H showcinduit.diagranie of inter-chip clragite in-a chip,

governng in an aabodiiment.

ere} Figg, 39Fand. 3G shaw clroult cingrams af afishig baiees in a chip,
aceprdingto ah aypbadiment,

Dist] Figs 40A-40F show how kpealouinte an active ares of an ESD. anh ata chin

and define a size ofan ESD circuit oompesed of one or niore the ESD unity, according fc an

_ espbodiment:

is
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Fig. 47 showe 4 grose'sedtignal view ofa module: including a substragt @ radia

Requeney {RE} modnie, and a girebonded sacked mermory BOA vackage, sccomdiag fe an

 (QG243{ Figs 4240420) are orasesentional views showing. « praoes

acccrding to an embodiment.

 Ne] Figs: F344438. are cross-sectional views Sho@ing a process

semiconductor wafer finalized to be gut into a plucahty af a cache memory ohig, acenrding ip

an ambedanant.

GRs~ Figs 44444Care crassesectional views showing3 PROESS for bonding the clip
shown in Fig 42N with the semiconductor wafer shown in Pig 43D, according ii an
conbad brent.

OMe! Figs. 4S4 and 49 R-are: circuit diagrams each showing interface cireuits of a
dache memeary chip and achip, according fo ah embnadiment.

PORRT) Flas, GGAGN arp crassecetionial views showinga orogese for famming 8

semiounductor wafer finalized to be cut ints a pluralliy of a anche mamorychip, according10

an embodanent,

3
AHS} Figs, 47 AsiTC are crasseseciianal views. showing a process for farming

BYDOOSSOT RBH, acconting ie an embodiment

WeO02] Fine: STDG9F are ceoss-sectional views Showing @ process for forming 3

processor unl, acoarding ian entbodiment,

HAESOI Pie.47G-47l are Srosé-sections) views showing o. process for focning A
processarunit, according te an smbodineent,

iOGIS1} Fleas. 4T-49Lare onsscestional views showing & process, far forming 3

pregessor unit, accerUing to ag embodiment.

HOSE Fig: 48 A shows another sucka! DRAM BCA package 1390, according to an

embodiraent,

TOGESSY Fig. 88Oaheis4top View ofa CMRAM chip F300 assiinbled in the atacked

DRAM SGA package 1300 chown in Pig. 40A, according to anembadiment,

fQO84] Figs, 48C aad 48D showcross-sectional views of varioneypes af 8 GRAM

chip E392 assembled in the siaeked (MLAM BGA package 1390 shows bi Fig. 42 e.alone a oul
16
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Une of F-Fof Fig. 488, and the rediguibution treat layer 1411 is made mainly of spunered

alusigant sosarding 1) an embadhndat,

fewe af various types af a DRAMFigs, 486 and 4kP shcws crass-seotionalfGG185}

ship 1292 asgembled in the stacked DRAM BGA packase: 1300 chown in Fig. d8A along a cat

fine Sf F-P? of Mig 48R, and the redistitdtion citailt layer T4121 is made omainiy of

elestraginted copper or geld, accard ings to.an embodiment,

1392 assembled in the siacked4a&G ghews-a top view of a DRAM chin

a8A, ascending i ae crbodiment.
fate Fig.
RAM BOA package 1390 shown. in Fig.

eg afa DIAM chipHIST]  Fies. 4EH and 48i showcross-gectional views of various type

{392 laced, @sembled, ar incorperaied jn the stacked DRAM BOA package 1390 shown in

cand ihe redistributian circuit layer 14) 1 is meade"ig, AGA along a cut Hine of OG! of Fig. date

mainby of sputtered aluminum, according (9 an embodiment

views of warkus types of

e

HESS] Figs. £4 ard 48K shows cros-decuonal
chip £392 assembled in the siacked DRAM EGA package [3@) shown in Fig. 48A-alonga-cut

of Fig. €Btk add the raditriinmion circuit Isyer [411 bs snade mainly af
slecimplated sapperor gold, accordingi. an enthodi ment

0789) While certain ambodiments are depleted in the drawings, one chilled fife art

tat the ombudimments depicted are iHuatraive and thal variations oY those

cvthead herein, yvany be envisioned tind practical within

faeooP CAEP

will aopreciate

shown, a4 well av other eayhodimnenisdes

five presantaliociogurs.the scope.a

DETALED DESCRIPTION-OF THE DISCLOSURE

lusirative embodiments are now discussed. Other embodiments may be used in700160]

addition or instead. Getatls that may be apparent ar annevessary may be omitted: to eave apace

or for a soore effective graseniation, Conversely, some enmbodiments may be practiced without
Hofthe details that are disclosed,

gure. peovidea dor imiegraied cirmaat chins ancdichip packages$Oalf The present discle

that wines over-passivation and botiani intercammection schemes (Or,

gspectve majersidesadihe chip or chia packages.

fOO162] An aepect of the present dkuclosure is directed to chine or chip packages

icindiig and niercomndetion scheme at one side of a-Shig orse chip package andyor anothe
ty
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interconnection soherne af another st another dle <d’@chip or <ivp package. Ge. an

Overpaysivatinn soheme At atop GPa -chip anda bottonrseheme at a bottonref the same chip.

[MHG3} Another aspect of the present <Aschisure is directed to camehip

voltage-ragulating and/or eonverting devices and crawls: Such on-chip voltage regulators and

aonverlers GaN Provide a ndnstant vollage socrse for gemmicandueter devices Iunaced at dierent

lucatiang on an iC chip through omchip powengronnd buses,
 

The-woliagecan be provided wah.

misimigedredicad parasitic toss, fmioinizcdlradoced aneray canonpiion, and/or

nusinigedreduced ripple effect

[O8IGd} Figs. LA, TA, and JA show 8 cirenie diagram, a top slew and @ cross-sectional

VEX, respectively, af a-erigr art Chip structure divefy] for discussing enibodiments of the

present dlsaiasare. The voliage regulator Gr converier cirewit 41 receives an external power

¥ohage Vid ouipais a power voltage Voc, and deNvers the power Veo to the ltetnal circuits

iC Ghetine metal qaces GIO) and 61 under aa2G, including 21, 23, 23 and 24, dsing

passivation fayer $. The ( dineding metal traces G1 inclide segments af 618, 6117 61213,

6121s, 6F2hcand S141, The fing-leemetal traces G19) and’6] are under the passivation layer
5:

fOG165] Exemplary embodiments ofthe present disclosurearedeseried below.

First Embodiment; Overspassivatian power/groupd buses with 4 voltage

reguistor-cosverter

HRNGG] Files. (BL 10, 2B. 2C, 3B, 30, and 3D Hlustrate a first exemplary embodiment

af the prasent disclosure. Figs. |Band LC shoeiasinuplified ciroult didaramwhere metal ardodsSi and/or B2 over-a passivation layer S connect: vollage.sveut oreanverter cincun. 4] and
Hilernal circatis 21, 22, 23 and 24 to diswiinite a power voltage of a ground reference voltae

and a dotted line 3 didiosies a pssgivatiog Mayer, coarse traces. iwdicaie traces of am

averpassivat ion scheme LO2 formed over the passivedinn Jayyer 3, and fe traces pidicaieaye
waves formed ender the passivation layer §. Figs. 2B-and 2C shew top views of semiconductor

chiga tadlizing the ciraulthy shown in Figg] 8 dred (0 cospentively and coarse trans dean te

fraces afthe qver-passivation scheme 02 firmed over the passivation layer 3, and fine traces

mean thé traces formed ander the passivation layer 5. Figs. $B and JC ghow cross-sectionalmx

ewe ot semiconductor chine realizing the-cirsultry shown in Figs: 1B and HC, respectively,

Figs, 28 and 22 show fox views ofthe semmcondactar chips shows. in Figs, 3B and 3,

respectively, The averpasivation scheme (02 chown in Fig, 3B inchades a polymer Inver 99
is
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and ava meial races $1 and STF provided by a gatierned ctrouit layer BE Land an cpering

QG19 in che polymer layer 89 is ower a contact paint S10 of the metal race SEP and exposes 2.

 anscheme PS-skovn in Phe 3 inchindss = oretal traces 3] provided by a

paterned circnit layer $)2) a metal trace 82 providied Bya patemmed circuit lever S21, and two

ociymer lagers 88-and 94 and an opening 9924 In the pobyner layer O9 js over a contact point

8120 ofthe paticoned circaiayer 812 and exposes 8. The over-passivation seheme, 102 shown

it- Pig. 3D inckides nwa pohomer layers OS aad 99.and nwo nestal teabes 8 band € PF previsied by

the patisrmed ciroult layer81), and multiple opsmiage 951%, 9319 S83 TS, S512 amd O14 are In

the polymer layer G4and an opening 862 inthe polymer layer OF is aver a ceawtacrpaine S17G

af the ntatal trace £1 PF and expases i.fe

MGTET] Far embodiments aT the preseric cliasingure, an onchig voltage regulator or

converter clmadt 41 gs configared to send glectrical power to several miernal devices. 2), 22,23

and 24 (om civeuite)}, and the wikage regulator or converter owcud 4 and (heinternal devices

S122, 23 and 24 are formed in-and/oron-a silicon subeirate: | within-e sume Ho chip. Through

spepings 51 SE and 514 ig a passivation layer S$) and Ine way ofa oxiarse metal conductor 8 1
depasited over the. passivation layer, electrical power output [hom the. vollags regulator or

converter circuit) ia delivered to several devicgs ar Mreuitaints 2828, 23 snd 24 with litle

inss or parugitic.effeets. The advantage afiis design is that, affiliated with the regulaied sawer

squtes and vith ihe coarse: metal conducts, the voltage 16 the nest level athe load of internal

cirguits aaybe controlled ata vellage devel with heh precigion. When the reference number of

41 isa woltage regulator, the caput yeliuge Veo of the velhage gegniator 4 is withie 410%
and iGoof the desired voliaee level, and exerapiary within ¢49% and 3% af the desired

soltage level. Ingensifive to voltage surgeof latge Muctuation at the inpel neds connected with

a) exinmabpower supply Vdd inpatdram the peaver metal trace §1P. Alternatively, the voltages

regulator 41 meychave ah quia’ aodé at‘a voliage level of Vee output from ihe voltage

rguiator $2 and.an Input mode at a voltage level ofVdd eupplied fron. an external circuit, and

grate afadilerence of tha vdiags levelof Vdd minus the vohage level of Veeto she voltage

level of Vddis fess than 1084. Hence, circukt perfarmanes can be improved. The voltage

reguistor 4) otay have an outbat of between 1 voltand LO volts, and cremplary between F vo
and $ vols,

BU168) la some cpelicstions,thechip requires @ voltage level Ver different frome theDi preg B

voliage level Vdd af the external power aunply, a vollage converter may be installed bythe chip.

The referiice number of 4) may indivate the voltage converter. The onchip voliagé convertere i

a
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41, in addiion to the voltage regulating cimat, is desirable in this case to Somvert the vola

igvel Vdd ofthe extemal power-supply tothe widtage level Vee required i the chip. Fhe

converiay may Gutbut a voltage fevel Vee higher than the voliage Ved. atthe feput node.

Alternatively, che converter may cuipat a vallage lavel Veodower thas the voltage Vdd atthe

input mode, The voltage canverter miay have ac. output of between | voll andi) volte, and
Ro

exemplary bepween | volt and § salts, Whee the voltage level of Yeo ranges from (6 vols ed

WAG The WOlage level of Vdd anges Hani 3 vols.to S salts. When the voRage level af Yoo

ranges from O.6 vals to 2 volts, the voltage level of Vdd ranges from 2 volts i 3 vols. For
z.2

example, when the voltage level of Vee is 2.5 volta, the voltage Jevel of Vdelois 22 soln.

When the voltage level of Veo as 18 volts, the voltizge hovel of Vdd fs 3.3 volts, When the

voliage level.af Veo1.8 volts, the voliage level al Vdd is 2A volta. When the voltage ipyel

ef Veo ls 33 volts, the voltage devel of VddaS voltet

HOGS} Fig 18 shows circuie schematics afexemplary embodiments of the preserd

disclosure. As shown, the yollage regulator oar converter circult 4b redeives a voltage Vdd fom

an aaternal power supply, aid outputs a voliage Vee for the internal cireaits 20. including 24,

22-35, and 24, ‘The ogtout voltage Vee at neice Ps dlawibuted te the power nodes Tp, Uo, "
and Wi of ihe iiernal circuits: 21022, 23 cand 24, respectively, firet up chreugh & pigehation

ppening 519° in thepassivation layer 5, then Earough a thick metal trace 81 overthe paasivation

fayor 9, then dann through the passivation openings $11, H2, and 34 in thepausivation layer

5, anal thethreigt: the fine-tine metal tranes61° to the internal ciroulte 20: particularly through

the segment GP 1 ofthefinedine savetal traces SP ie the infernal cheat G)f: particularly through
the segrnente Giza and 6126 of the fine-Hne meial traces O°

partieulariy —s the segments Glia and éig0 ofthe fne-line metal tranes 617 te the Internal*”, ook,
arqull 2) and through the eegrment G14 of the finesiine metal races 61° -to the internal cinq

atabee

ITH Each af the vernal cirouite 20, including BT, 22, 23 and 2 chides at ipavt’ a

PMOS. transistor having 8 source cammected to the fine-line metal iraves G1‘, for sxamale, Bach

of the ifernal orcuay 20, incinding £1.22, 23 and 24, mayinchide @ NMOS trahsister having

annet width thereofto a ghycical channel length ranging Pronk 8.2. a taio of 3 physio:

about 0.1 and 20, ranging from, ag. about OP and Lo or preferably rangiig [rons aq, about

OF snd 2. Akernatively, cach of the ivternal-clroulte 20, inchiding 2), 22, 23 and 24, may

include @ PMOS: inunsigiar Sawing a ratio of a physical channel width thersofte a physical

26

t ise internal circuit 225,
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chasmel length ranging from, «og.cabout2 and 40, ranging framoo.g. showt 0.2 and 40 or

preferably ranging from, ecg. about d.Aand 4.

MBIT The chip strectire i Pig. 18 can uulize a coarse mal conductar.8{ as-a carrier

af the powerlground lines, traces, ar planes: In this case, the voltage drap and nolee is muc

reduved since the adarse metal oGrdectir 81 has fower resiginnce and capacidace than the

Hne-line owtal traces

RETA) The interns] clecyita; ar Internal gireult unis 20, ghavoy in all ad he
 embod inverts; inchule dwo NOK gates 22 and 24. one NANED gate 23, and pne internal circuit

Sf, forenamiple. The internal cliente 20,27, 22,23, and 24 carbe any type aHD chreaits, such

as. NOR gate, NANG gates, AND gate, OF gate. operational amplifier, addes, multiglexer,

dighkner mhultiiies AD converter, OS onverter CMS transisies, bipolar CMOS trnsighat

orbipehly cirsiit. The NOR gate 22 or 24-or NANDD gate 23 fas three Input nodes Ui, Whor VL,

ate audut Bode Us, Wo or Yo, ane Veo node Up, Woda Vi and one Vas onde Ls, Wo ar Va.

Fhe imernal circuit 2] has one dngut nade Mi, one output node Ko, one Vee rode Toand ane

Veg ande Ts, Rach af the internal cireiits cr internal circul unite 20, inohiding 21,22, 23, and

 24dusually hes

[OTA] Figs. 2B-and aE reovide the tap siaw and cross-sectional view, respentivey of
the ciroult dlagrani shownda Figs PRL itis noted that, in Fig. 38) the fine-Hne metal atructuresi.

834,612, 634, 619 and 619° can be composed of stacked fine-line metal meds. 60 and via plags

6G Hed in the ving HE Phe upper sviag 30° are substantially alsened. with the loweroneai
44

upper Sine-dine racial oRads BC arg substuntiniiy ahened with che fawer onesy the apper via slags

0 gre substantially aligned with the lowerones. Referring te Figs: 18, TRand 38, the fine-ie

piatal Irsces or plane 672 includes narlinle portions 82a, O1Se end 61 ge andis used for the

ison! Power diginiingion,

MOLTE} Phe chick metal uaces or plane &{ over the passivation lever 3 is uaed for gishal

power disttbution abd connects the Heeling oietal tracss.or plane G19", S14) Gf2 and O14. The

shick metal trace ar plane Bf aver fie pagsivation layer S shown in Pigs, [Band 28, may be

eoronoged of only one pativened oircad layer S11, a shows dy Figs 28) Orcmuhigle patterned

rout ivers, not shown, Phe parterned clrcaslt layer 8) i, suck as a power plane, bus, traes or
annine, io distribute a power voltage Veo is realized frat the concept ofine cbarse trace 8

shown ih Figs, [Band 2B. When the thick mew! iranes-ar plane 81 aver. the passivation jayer 4,
shown in- Pio 2, is conipesed “ofY siahiple patiemed circad. layers, 'a polymer igyer, such. as

24
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polvinide (P)}, benvhoyclobotent (BOB), parylene, spoxy-hased material, ohomepoxy SLA8,

dlastomer or giipane, may be berween ihe neighboring patierned oirenkt layers, separating the

patterned cinoint layers: A polymer layer 99. sech as polyimide (PL, benzoeyelobutans (HCB),

parylene, cpoxy-hasad material, phatcapesay SUR) elestomer cor siicons, may be or the
-

topmost ane-ofthe patterned ciccud Hers, separatedby the above mentioned palyter hevers

aver. the nuusivation layer, not shows, or oa the ods one paiterned cireult layer $11, ag shown

it, jas. $B and 30. Atlemathely: A polymer layer 95, such as pelyimide (PD,

bengaoyelobutene {BOR}, parslene, epoxy-based matedal, photogpoxy SU-8,. elastomer oroR 3.
scans, may be bebveen the passivation Jayer and the Gotammest ane of thepatterned circuit2

layers, Separdted by the above: menthmed polyrecr iayers, mot. shown, or between the

panivation layerd and the only one oaerned crow layer G11, ag shown jn Fle, OD. The

polymer layer 95 may have a thickness larger than <¢ micrometers, suchas betweea 2 and 30

michomwlers, Madtisle apentigs 9329, GS19" SSE), OSES and 9)4 inthe pebomer aver BF are
tbe oes ee pod be eepsie We ee oe o> oe

o
3oeif aes oaoS aes y~ xva te s i

substantially aligned eath the penne$ $18,512,
respecevely, Phe onenings 0519, 9539" 9411, 95ard G514 by the polvvier layer 95 espoas

the pads (including 6790 and OMY pexposad by ihe openings SES S19", S$) 1, Sig and Sh4 in

the passivahon layer 5, recpectively.

(B0275} Same openings 9319 and 9519" in the pelymer Inyer 93 have lower portions

having whithe or transverse. cdimerikins amaller than those af the aperangs 319 aad SIM in. the
passivation layer 3 algand with te OPOAARS O519 and GS 19", respectively, The polymer layer
OS govers a partion of the paris 6 )9@and 6790" exposed by the wpenings '9 and 519" in the

paasivatian layer S. The shane ofthe openings 979 and STO" from @ fap perapentive view mayR 3 & 3
*

$e round, square, rectangular or polygon, 1the apenings §Siand S10 are rind, the apeniags
Sid ged “SEO! may have a cdismeter af between G4) and DOO avicrona, between To and 109

rcrarg.og preferably, bepaeced 15 and SG-microns, HWthe apenings £39 and 3)are aquare,

the openmes 3)9and 32° may have e width of befween G.] and 200 micrans, between | and

{OG microns, of preferably, bervear G1) and SO mderane if the apeaings 319 and 319° are

estangulay, the openings G19 and. 979 mayhave aavidih af berweon Of and 200 mucrons,

efershiv, between 0.1 amd 30 mvierens, and a length oof
s

between T and P00 ailerons, or per

berveen | sleron and | centimeter, [fthe openings S19 and S18” are soiygon having mre than

five sides, the openings 519 and 474° have a largest diagonal length of between G3 and 200
oe

yi

migrona,. between OS and [G0 microns, ar preferably, Sefveer G.f and 30 rucrone.

Alternatively the openings S19 end 510° have a largest transverse dimension of fervean D1
os
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2

and 200 -miivrons, Betwern 3 ared 100 microns, ar preferably, betisean G1 areh 38 microte. in @
Eg

heopenings $29 and 37Uhave.a. width af betewen 30 and. 100 aueeane, with the kawerryaca oy

Bottien of the openings OS 18 and $919" in the palynies fF OS having a wiith af between 20
and 1OG mierans.

x
have lower>ROGGE] Rome openina8 S34, S512 ‘and 9544 inthe polymer layer 95

poftions having widths or transverse dimensions larger than these af the openinws SEL S12 and

S14 in the passivation layer 5 aligned with the opemings OSE), OSE? and 8514, résmectivedy.

‘The openings $811, GU 12 and OS 14 inks polymer layer 99 further expose the pauelvation layer

§ chase te the openings 311,372 and S14. The shane of the cpenings 41), FQ end S14 from a

top peranentive view may be round, square, reciangidar or palygos. IP the opeaings Su. SH2

and 434 areround, the openings S11 S12 and S14 may have a diameter of between 0.1 and 200

micmms, benvees | and 1Q0 microns, oc, preferably, benween OS and 30 microns, 1 the

ousitivigs Fi, Sf2 aad 344 bre-square, the openings S11, 312 and 374 may have a wideh of
“

between Of and 200 microna between] aad [OG microns, or preferahhe berwoen OFF and 30

pudrans. [fche openings 4371, $92 ant 314 ape rectangular, the openings 371, 312 and 314 say

have a width of bepween (2 and 200 microns, between f and 100 microna, on preferably,

bebveen G2 and 30 roleronsaed a length of Between] micron and ) centimeter if the

apenings S11, Sif and 5}4 are polyeanhaving move thanfive sides, the openings $11, S12 and
aot

mutrons, of, preferably between O41 and 30 microns. Alternatively, theeeSEARS ane3d and 100

nncrons, oc, preferably, between Gl and 3@ avicrong: ine case, the openings S11, S12 and 314

S14 have a largest diagonal length of between GQ.) and 2Q0 rnicrons, between [ard
pa

Si4:have a laredst iranayerse. dimension of betweea ti! and200 ouerans, bet

have aividih af between Sand 30 microns, with the kever portion ofthe openings 911, R512i

and $974 inibs polymer layer 83 having a with af berween 20and POO microns.
2 is

HAH] “The previogs description conversing ihe openings 31

in the ‘passivation layer Sand. the anenings S319, 9579", 9514, 9312 and 95i4 in thie polyme

“LSM, PRAT, ISA-18!ie

x

layer@S can be aphid to the embodiments shawn ia LSA-1SL, 16

gad TEA.3 97,

(8178) Gon of the: petterned cirouir Jayers, such as &U) showwo hi Figs. 3B and 30)
somiposing the ihink metal trace or plane Qf over the pass ation layer Samay tholade® ar
adhesioarbarnensecd layer SPL, ada tbulkconduction metal fayer 8193, fhe methodsie farm

the patterned circull layer $14 amd the specification thereof may follew the metheds to. form ihe

23
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patierned clouds lever 80!, 82 ar S03 and the specification sherea? shown in Piss. PY ASTSM,

SATEM, Dae l TA Has-}el and IGA19 pee

fOOP7O) In Figs. PR, 2B and 38. an external power supplies a voltage revel Vaid gta
motal pad 8110 connectedio a. metal pad 6190 ofa topmost ane of fine-line cirauit metal layers.
619 under the passivation layer 3 ihrough anopening S'? in the passivation lover 3, and uapats
i the sollage segulater: or-converter clroult.41. The voltage regelater ar comverter cirant 4]

Suipots & power ychuge to supply the internal ciraadts 24, 22) 23 and 24 throagh the fins. tine

cHeMH metal feyers G10", thick patterned taceor plane $1) and Beeline circait metal layers

S61], 622amd si4. The dine-line clred® layers 819, 619° GTP, G12 and G14 are seperated by

thin-filov insulating layers 30) such agsilicon aside.

OSH] Though Fig. 3B shows onty one patterned circuit layer 81 for distributing a

reqinied or convertad power voltage of Veo, masiipie patterned sircuit layers with one ermere

polymer layers depasited dhere bebween can be farmed aver the paugivation Jayer Sand gaed ins

distribute 2 regulated or converted power voltage of Yoo. Metal traces or planes ty different

Patlerned circull layers are conrected throught the apenings ip Ge palymer layer there between.

{ORPSTY Figs. ALSA and 3A reveal the exlernal power supply at a valtage lever Vdd

inpuis the voltage regulator or converter niscuit 42 throwghoihe pad €1960 exposed byoth
&e

Spening 519 in the passivation layer 3 and through the Tine-linecircelt fayers 619 Cinchading

Seo, wi vias}. The odtput power af voliege level Vee nutpets from thea
stacked fine-Hne- metal pad

Se g

vollage pigulatar or converter gircull 41 is distributed to supply the wollageaf Vee to: the

imternal circyiis 21, 22, 23 and 24 -ondy theangh ID Tine line intercannection 6] Inchiding

sepimemte GIST dTk Shih, GEE amt 4k.

FOOISZ] in Figs. TR, BB, Shoamd JD. the ground voltage is denoted ay Vos without

‘detating the clreult schematics, layout ard structure fir distributing the grouid voltage. Pigs,
IC 2G and 30 desorihe the cireuit schematics, lop viewand cross-sectional mew, respectively,

showing the thick metal traces ar ofanes $1 and 82 over the pagsivation layer 3 for distributing

© power gugply voliage of Veo and the ground reference voltage of Vas. Phe structure2

82 of distributing the prourd reference valtage of Vos 1S sinilay ta the above maraicued

airuciure S$] of distrihuting the power supply valage of Veo, exeept that a common gresind

voltage Veg isoe far the voltage regulator of eauivertercirawié 4 ft ard the internal circuits
31, 22, 29 and 24 Hrowsh the dick metal trace ar plane 82. Tha: means the external greund

node Es may be connected in the ground nods Rs of the voltage regulater ar canvertar ofrouit

24
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4] gest to the Iternal ground node Ts, Us Vs, W's athe imernal crowte 27, 22.23 and 24. in

Figs. $C, 2 and 30) the pous. Es connected to a ground source of an external circoiry at 8

yoliage lavel Ves is connected to. (]}the ground node Rs cf the voltage reguiaier or converter

ciouitall though eh opening $29 Inthe passivation Javer 5, and (2) the ground nodes Ps, Us,

Vs and We-of the internal clreults 21, 22, 23 and 24 through the thick motal lines, buses ar

es B2 over the passivation laver 4, the openings, $21, 322 and $24 in the. passivation layer 3,

and fine- line metal structures $2), G22 {including 623, 6226 and 6220) and 624.

USS] Fig. Asheave ove panernsd clrcult favers 812 and S21 awer the passivation

layer 5. usedl fbr distributing a power valiage Vee and a ground reference valtage Ves.
s

ryrespestively. The bottom ane $21 ofthe patterned cirenlt layers Bi 2-and 821, such asa ground

plane, bus, dies or Hae, to distribute a proud reference voltage Was ty realized from the

Stee"Pt afihe qoarse trace #2 shown in Figs. PC and 2. Phetop one $1 2.0f the patisrned
eirent! layers S12 sted S21), such as a power plane, bus, trace ar ine, to disiibatle a power

vokage Vou ie reallaed from the ouncopt of dhe coarse trae €1 shown-in Figs, (C and 2C. A
polorner layer 98, such ag polyimide, benzocyclobutene (BCB), parylene. opoaysbased material,

phctospoxy SU-€, slastamer or ailicans, having a thickness of between 2 oan30. microns,

‘Sepatates the pettermed oirciit layers. 821 and- Sf. Another pelyimer layer $4. such ‘as

palyimade, beanzcoyciabutene ESCB), parylena, epoxychased material, photoepery SU-8,

eastamer ar siitdne, having. & thickness of belween FP and 3 mcrons, Sowers the lop palterned

ceul dayer S12. Alternatively, anether pnbyer layer, such as Benzocyeksbotens (ACR),

polvinuds,parylens, apoxy-based material, photoepoxy SUsS, slamomer or silicone, haypig &

thinknese of between 2 and NS) micrang, may be provided »hetveen the bationenies: paterhed
oeeirsunt layer 82{ and the passivation Jayer 5, described as the polyroer layer 85 shown in

3D. In Bigs. HC, 20 and 3C, the around plans, irate or Ine Be aver the passivation layer 3,o> vee > . = f es ,

y: is wedwe ave:
ased i diswibute- a grind ceferaing vpltage of Ves, if connected tb the groundnode:

Ve and Wy of the Internal circadis. 21, 22, 23 and 24 and the ground nade Bs of ihe vonage
S

¢
regulatoear oanverier clrouit 41 throught the openings $21, 822, 324 and $20 ja the passivation

lever S andthe finecdine metal strurtures 621, O22, G24 and 629, respectively Fhe power plane,
trace of Hine B} ar S12 used todisiriinue @ power vollage of Veo. is connected tu ihe power

nedse Tp, Up, Vie and Wp nol shows) of the internal ciroults 24, 22,23 snd 24 ard io che

nua nodes Pookie wcliags regulator or converter etreuil 42 ihroweh the openings (nd) shown}cg

in the polymer Inver 88 ander the passivation layer Sand through the Hne-line mictal sructires

831, 613,44 arad 61S), respectively ge (Mustrated in Pig. BL
oe
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fOUIRS] le Fi. 38. there ig anbyone patterned clecuit layer 81), including a purien

serving aS the previously descrihed thick and wide metal trace 27P power bug a plane.

delivering @ sawer voliage Nypad from.an external cenit, over the passivation layer 5, and

afiather pattonserving ae thé previnusiydégeribed Wick and wide medial trate 81, poser bus as!

plane delivering « power-vallage ouimut from the voltage cogulaioror canverter cirowit 4] over
bay

the passivation layer 9. The paiteied citeult layer SE! may contain‘ad adhesion/barrier layey, |

seed Isyer on the adhesion/barrier Mayer, and-an electraplated metal layer S1)2 cn ihe seed layer,

the adbesionsharri¢s layer and the seed aver composing the bottom lnyer 814)

O88) Referring to Fig. GB, regards w the pracess for forming the patterned circak

layer 8 i,the adbesion/barrier layer may be formed by a autable process or procgsagsy tg.) by
gpattering a thagiuncontaining layer such as utanignmlayer ora itonhinttangsternsal ley layer,

having a thickness between HUG and 6000 angsirams, sputter ng a chromiuintcantanning [aver

ach ao chroma layer, having a thickness between [O00 and GQ). angstroms, or spuenng 33
at

taialustcontnring layer, such ag lantahin layer of tantalarmemivide layer, having athickness

between 10G0 and 6000 angatrams, an a slicon-niiride dayerof the passivation layer § and on

contact pada 6490, principally siadé.of alunumum of copper, capoged by mmudlipic pocmage2,

Sli, $12 and Si4-inthe passivation fayee 3. Thereatier, the seed layer may be Rarptad, bya

autikble process of processes, cc, by sputteringa copper layer heavg a thickness bemvcen 200
and 3000 sngstrams onthe adbesinafbarrier layer of arey previcusly descriged matarial or by

between 200 ard 3000 angstroms an the

adhesinnbarrier layer of aay prevnnly ceseribed material: Thereafior, a phocrasist layer may

be formed on the eed layer ptulliple ogenings inthe photoresist layer exposing theseed layer.

Thereafter, the mest lever BPT2 may be fornunl by a sullabla process or processes, eg. by

nleotroplating acopper inyer having a thickness beiwecn 2 ait 20 miccorndiees on ths copper
Sayer serving as the seed layey. suposed by the openings “hi the photoresise layer, Oy

slectroplating @ copper inyer having a thickness bedweet 2 and 30 micrenielers on the copper

layer aeBVIng ag the seed iyver; exposed by the openings in the pholoresiat Inver ard then
layer having a Thickness between OS and [Omveramieters an he

electroptateed capper layer in the openings Inthe photoresist layer by electroplating a-copper
&fayer having a thickness between. 2 and BO oticrometers. on the coppar lager serving as de send

layer, exposed by the openings in the pholoresiut layer,1: electroplating anickel layer having-a
thickness beoween 6S and |O milossnieterd de the electroplated capper layer in the openiigs jp

the photoresist layerand then electroplating a guld layer, platmum layer, palladiura layer orBe

a6
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xathenigm layer having s thickness Genwsen G09 and 2 moramerers an the elect

layer in ihe openings in the photoresist layer er by electroplating a pold layer having os

thickness hetvean ¢ and 30 sderometers on ihe gold layer serving as the seed Jayer, exposed

by the upesnings in ihe pholoresiat layer. Thersavier, the photoresist fayeray be semoved,

hereafier, the seed layer sot-under the metal layer S172 & removed using a wet-etching

process or aging. a-dry-eiching process. Thereafter, the adhesion/barrier layer nat under ‘the

metal layer S112 BStamaved waing b svel-ctching process ar using a dryetshing prmcsss,

MGIRG} After the-onatterned sircalf isyer B11 is formed, e polymer leyer 99 can be

formed by a salable process or prbvesses, eg, by apimin coating 8 negative ghotosensNive
J

<a
ak

polvinuds layer such ay ester type, cathe pattemed circuit layer $11 and onthe unde layer of

the pagelvation layers, exposing the spin-on canted Photosenshive polyhnade laver, developing

the expased polvintide layer and then curing the developed polyimide layer at the iemperaiure
bebween 269 and 289°C fora Sime Uetwedn 30 and 240 piimaies in a nitrogen or Gxysenefree

ambient. Accordingly, anopening G40 may be-fornund inthe polymer layer 98, expaaing.a

contact pad 8) 10 afthe patterned ciraw layer Bib.

iBOLT)  Refevring to Pig. Mi. for forming a metal bury over te contact pad BLO, an
adhesion/burrier layer ynay be formed by a suitable process OF pracegses, Gog., By Scatteringoe ea

¢.

tlaniom-containing layer, such as ttanken layer or a tHankineRingster-alloy layer having 8

thickness ketweay 1000 anc S080 angstroms, sputtering. a.chramiunt-containg lever auch &8
kness benves: LOGO and GOIN) angstroms, or sputtering 8 
 Padanialuny layer or tantahumenivide layer, having a tieknese

bepeaen GQ) and S000 angstrome, on the polymer layer $9 and on the contact pad 8tsG
va

sxposed by the apeniig. 90)8) Thereafter, the seed leyer may: be formed ‘bys wulsbis process
300ar presses, eg., by spunering « copper layerchaving a thinkness between 200 and 390yoy

the adhesion/‘Darrier layercoh any previcasuaiy described material Vhereatier, 8 
 
 

-&e formed an the seed layer, moltinie apsnings in the photoresist layer

t. Thereafler, the metal bump reay be formed by 8 suitable process or

processes, c.g, by electroplating « copper isyer having a thinkness bepween O19 and £0

sHicrameters-an the copper layer serving as the seed layer, exposed: by: the openings inthe
-

a elsciroplating a picke! Jayer having a ihickness between GA and 10 he electroplated copger layer in the opsnings in the photoresiet laver, and then

diecaroplating a Uncomaining layer, such as a tinlead alloy ¢. Unsilver ally or .3
tesiiverccopper alGy, having a thickness bepwsen 60 and 200 mcrameters on theayat
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slectroplted Mickel layer da the openings inthe photarestel layer, Thereafter, the photarasist
 

layer may be removed, Thereafter, dhe seed layer so the vietal bamis ermoved use a

wel-crhing process oF using a dry-etching opsafter, the adheston/Darrier layer nat
Bs procesy, 

under the meatal Gump iS removed using a wel-stohiag proamss or using a dryeetching pracess,

Thereafter, tid seetal burap. can be reflawed to be shaped like g hall for a Mip-chip. assenibly.

The metal bunip. can be connected to a prived choult heard, ovcamle subsrste cr another

semiconductor chip.

HGi88} Referriie to Pig. 3B, for forming another kind of metal bump over the somact

pad §}.10, an adhesion/burrier laver may be formed by a suitable process or processes, ea, bY

shuilteririg. a titanidnmecaniainiag layer, auch as ttaniom Jayer or 3 (aniuntongestermalloy isver,

having a thickness between TOO axf GO00 angsirome, or qiuttering s bintalurnconiaining

layer, such as tantalum layer or tanislammeniride layer, having a thickness bepween 100 aref

S006 angstrams, an the eemer layer 09 and on the contact pad BING exposed by the openinggyEe SS wtegh teaa meae th are 773ae:kere, Jenaeg 3afag poet& ai:S2oethe x- nitable proisess or processes, ca by

spuitering a paid layer baving 3 “thickness between 200 and 3O0) angsiremie ct the
adhesion’harrier layer of any srevinualy described material. Thereafter, a photoresist layer may

be formed on the send layer cnaltyy2 openings in the photoresist layer exposing theseed layer:

ored YeaA,CoBeveaa ae 4 zs we “ @ or2amt
ieee.

oe: %iezShah SYThe ‘otformed by a sultable process or proceasas, eg, by

asrving ag. the. geed Says exposed by tie aperings inthe photoresist, layer. Thereafier, the
phaarasict fayer may be removed. Thercaller: the sead layer riot ander dhe metal bump &
femeved, weir ka wetetching proces’ ar a@ing & dry-ciching process. Thereafter, the 

adhesionbarrier. layer not under the meial hurap is removed using a wetatohiig prooess dr
 $:
tching pmicess. The ametal bunip.can be cannecied ts a flexible subytrate by 4
¥ wing a dry

iape-aitomated Goading (TAS) process, of a glass sabairsie via anisotropic conducive filet or

paste CACE-or ACP).

(QIN) Altematively peferring to Fig. 38, a nieks! layer having a tichness between

0.08 and 2 midromelers tan be electroless plaisd on the cenfact pad STO exnoacd by the

apeninge SS19, and a gold lever, piatinany jayer, palladium layer or nuitheniam, layer having a
thickness betwen 0.05 and 2 reiendmeters can be electroless plated on the dectroless plated

x. * Re

nickel inyer in the opening 9519 in the polyever layer 98, TSherenfish at“ wirtonn be bogded
a8
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{OR1ON} Alternatively refbrriag to Fig. 3B) @ gold wire can be bonded ante agold layer.

oiatinurn. layer, palladium layer or mdherium layer of the patterned cient layer 817expcacd

by the openings $01 Gin the polymer layer OF wing e wirebonding peacess,

HONIG] Referring to Fig. JD, before the patterned cine wer’Siids formed) a polymer
fayer OS cad bs pptonally formed by a suttable process or prodesees aig. bY Spinedin daatig a

negative photosensitive polyimide layer, suck a3 ester type; oa. thetid layer of the
passivation layer S and onthe contest pads 640), exposing the apin-dr ecated photcsenaitive

the exposed polyimide lever and then curmg theaeeloped
solvintide layer atthe ismperaiure hebyeen 26S and 2BSC for a iime betweat JH) arid 269

mMinuies ta altrogen aroosygerciree ambient, Accardingly, multiple apenmgs 8419, 9549

S371, SSi2 and 9914 may be Nirmed in the polymer layer 9,coetinsg maudtipie contact pads
6190 exposed by the apenines S19, 310", SULAland S'S in the passivation lager 5. Aflert

polymer iayer 09 is formed, the patiemed circun layer B81] can be formed on the per invert
88 and on the contact pads 6190 exposed by the openings SPS, SPE SES and 314. Thep DORING

adhesiowbatriey layer of any peevinusly described material may be sputisred on the pofyrnet

fayer $3 and on the comtant pads. 61790 exgoged by the openings S579, VSTT, O12 and. 8974 it

the pokerlayer $5.

JOOISIY Oneuof che patterned circuit layers S12 and 82) shows in Fig. 30, composing

the thick yndial. traces or planes Sf and 82 aver the passivation. layer 3 may inchiele an

adhesionbarrlcr/seed layer'8 31}, gabe bulk conduction mental fayer 8122. Phe paatheda to forrs

the patterned creat Javers S12 and §21 and the specifieation thereat may be based on the

methods to formthe patterned ciraud layer SL, 802 ar 803 and the specification £

a Figs. TSAsESL. T6A-16M TAT TL, PRA-[ Shand 1A191

eeyorgalshay

POOREST is Fig GC, me‘thick and wide meta) irdos, bus ar plane #2, used A deliver, x

ground vallage, may have a lower patterned circuit layer uader an BPEner patterned circuit layer
OF the thigk Ane with: preted trace, bus. ur plane G1. asad rd deliver a power vallage Veo suiput

from the voltage regulator or converter circuit 44. Alternatively ihedhick and wice nvetal trace,

bap-or plane 82, used in deliver a ground voltage, may have an-upper pattstmed cireuli layer

over a lower patterned circuit: ayer of fhe tbick and aide mets) trace, bus or plaice 81) used to

ddbver &- puwer voltage Veo outqpet from. thé sqdtage regulatar or converter clu 4l, AMS

pulymerlager having a thickness betwetn 2 and 30 ricrome@ers may be between the upper and

a8
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lawer patlerned cirouit layers. Rach of the lower and upper patterned eircunt layera may have an

eleciranimed copper layer having A thickness hetweer 2 and 30 micrometers,

fOHS4) Referring ic Fig 3, there may bemnidlliple patterned cirouit layers B21 and S43,

inchiding the previously deserted praund hus or plane 82 and the. previgusly described power

bas-or plane 3 T -used to deliver a power vollage output from the volliage regulator or converter

eirenll 43, aver the ground Gus or plane 82, ovr the possivation layer §. ‘Phe process far

forming the patemed cirouit layer 82 lon the passivation laver S and on the centact pads 6290

exposed by the openings S29, 821, S22 and $24 can be reiorred to as the process for ian
eetthe patterned. clout layer S11 chown it Fig SR on dhe passivation layer 3 and on the coniact

pads G6T9G expased by the openings S18, S11, SEZ and Si4. The patterned circuit Isver 821

stay contvin an adhesion/tarier layer a seed Inger on the adhesionharrier layer, and <n

sieuraplated metal hover $212 of the aced lever, the adhesion/barrier layer and the seed hover

eonmposing the bate laver B2tl. The patterned clreuit layer §'2 may contain. an

eaionmbarrier layer and an slecirapisted picts!

faye 8122 on the seed layer, the adhesiowherri¢r ayer and the seed layer composing the

HBSS] -Refivringao Pig 3C) afer the patterned cloud laver 821 is formed, 4 polymer

layer S88 can be dormesd by a suitable process ar processes, eg. by spinon coating a negative

phacencitivepolyimide layer, sach ds dater type, or the patternedcireall layer S2E and on she

minds laver uf the passivation layer 3, asposing the spin-on coated photosensitive polyimide

layer, developing the exposed: palyimale layer and then curing the develeped polyimidelayer
LSaf the lemperabire between 265 and GA5Cforatime between 2) ard 240 minates in a niepgen

ar Okyeadree Abia, Accordingly, an opening G29 may be formed In the palyagr layer. O8,oe oo 

exposing avcontact pad of the patierned circulaver 823

MEPS] Neferring to Fig. UC, regards to the process for forming the patterned adrouit
ayer $12. die adhesiowbarrier layer maybe tormed byasuitable provese ar processes,e.g. by

sputtering 2 ilankan-contsising layer such av titaniien layer or a thanimtungeten-alioy layer,

having a thickness benwren 1000 ane G0G) angstroms, smsiteriig a chromiuavcontaining layer,

suchas chromluny layer, having @ thigkness between 1000 and 6000 angatrtims, or aputicring 8

iantalampcontaining. yer such as tantalum layer or taniahar-nitride ayer, having a thickness

between 1000 and SOD0 angetroms, onthe polywer laver 98 ard an ike contact pad of the

patierraxt wircadl layer S21 exposedby the opening G29 in tis polymer Isver 08. Thersafer

2geht
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the seed layer may he formed bye sulishle process or processes, og. by aputiering a capper

ayelswer having a Uhiokness belween 200 and 3000 anestrems on the adbeslon/barrier layer of any

previously described material of by sputtering & gold layer having @ thinkness between 206 and

3000 angstroms on the adhesion/barrigr layerof any previously described raaterial, Thereafler,

a photoresist layer svay be farmed an the seed layer, molunle apenings ii the. photeresiat layer

exposing the seed layer Thereafter, the melad iayer R122 may be foneed by a-suntable

prOoess Ur podcesses, cg, by electrasiMuig a Gipper layer having: 8 thickness benveen. 2.and $l

micrcaistess on the copper layer serving as die aced layer, ekpoasd by the openings in the

plioipresist layer by electroplating a copper layer having a thickness bepveen 2 and JG
micrameters on the copper layer serving as the aeed layer oxposed by the openings in the

3
%

ic

plinuresist layer and dhen.slectroplating a nickel layer having adinekmess between OO and 10

mivrometers on the electroplated copper laver in the openings inthe photoresist layer, Oy

Hledtraplaiag acopeer iyyer having a thtokness betucen @.and. 30 hiicrometers of ihe copper

 shed layer, exposed ty the opeSnings in the photoresist lager, electroplating
gaokel layer having. a ddckness beuvece O,$ and {0 micremeters on the eisciroplated copperg

layer in the openings ti the photoresist Iayer and then electroplating a gold layer, Piper
ket, palladium layer or ratheniunt lager having q thickness between {0S and. 2 oucromeers

oh the eleatroplated picke! layer in the ofenings th Une phabindnist layer, ar by electroplating 3
et eaoF ay

gold layer having « ticksesy betwesn 2 and 3G aitrameters on the gold bayer serving 4

eed layer, exposed by the oGenings in the photoresist laver, Thereafter, the phowresist Inyerage

may bs parmoved, Thereafter, theseedlayer net under the metal layer O125 is rermaved usitg a

Weteteling process of Leing a dey-ctching process. Thereafter, the adbesion‘barrier layer net
eh

under the metal Jayer §(22 is removed using a wetsaching process or using a dry-ctoles&

process.

HGICT} Afler the patierried clrcelt layer 812 49 formed, « polymer layer 99 can. be

formed bya sulable process or processes, e.g. by spinon venting & negative photosensitive
gulyiinide layer duck as Ester ype, of thepatteraad cirexdt layer S12 and an dhe polymer fayer

Che98. exposing the spin-on coated. shotoseositive volved layer, develoming the expose
polyimidelayer and then curing the deveee palin ile layer ian che ieriperatare benveen 288
and 288°C for a Mime befween 30 arcl 240 minuies Ina nitrogen or agygerire ambient

ly an apeniig 9929 may he fotieed biihe pehrner liver Oo exposing acontact pad

$120 ofthe patternedclrewit layer 842,

fod a
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fOS1S8)  Refering w Fig. 2C. (bY brmise a metal hemp over the contact pad 8120. an

adhesionbarrier inyer may be formed bya sulleble process of processes ag, by spullcring a

iiteniam-containing layer, stich as (tanialayer ora Cranhoretengster-lioy layer, having a
thekngss between TO00 and HO00 snestroms, aputicring a chromiunscontaning layer, such a3

sheomium layer, having a: thickaess benvren 1000: and SOOG sngstroms. or souitering¢

tantalam-coniaining hover such as tantalum Jayer or tartalumeniiride iy: having a thickness%

between {000 and GOOG gnastroms, op the polymer layer GO oand on the contact pad S12624

exposed by the opening 2929. Thereafter, the seed layer maybe formed by acanable process

Or processes, gug., by sputtering 4 copper layer having 4 thickness benween 260 and S000

angeame an the adhesiod/barcier layer af any previniily deserthed material. Tharsalisr, a

photoresist layer may be formed ar the seed hover multiple openings iq the shotoresiet layer

exposing the seed layer, ‘Theraafler, the metal bump may be formad by 4 suitable protess oF

gfocersis, “Gg. by electroplating a oxpper laver Raving a thickness between O98 and 10

shcrameiers on the capper layer serving asthe seed inyer, exposed by the openings inthe

ghotaresist layer. electroplating @ aickel Inver having & uckness between 0.5 and 1G
neromeiers Oo. the cleotrapinted copper liver in the openings ih ihe photoresist layer: ara thes

electroplating -a Unecardaining layer, such as a nelead allow @ finesiiver alloy ar a

urgiivercopper alloy, having a chiskses: between 60 and 200 imicregieters on the

elsutrapiaied sickel laver inthe openings in-the shotaresist layer. Phereafler, the photoresist

layer may be serndved: Thereafter, the sead layer mit ander the metal buinp is removed using’a

wetwiching. process or using a dry-eiching process, Thereafter the adhesiandbarrier laver not

under dhemetal huni is removed using a wet-viching process of using a dry-ciching process.

Theresfier, ihe vneial bume can be raflowed to be shaped Bhe «a ball. The metal luacan be

eomnedted te apivinded clrogit Hoard, cerarnicsubstrate ar another semiconductor chin.

ures)' Refarfiaisto Fig. SC, dor domming another Kindof metal burp over the. contact
pad #120, an adhegkuvbarrice ixyer roay be formed by a suttable process or processes, 22, by

sputtering 8 iisnigin-Goniaiidings layer, such ve thaniuii layer cit a Niaoium-tungsten-alloy layet,

having. a thickness benwedn NODC and: GOO) gngetrons, or sneltering « ishtalam-comaining

ayer such as tatalunt dayer or Rintalumi-nttide iayer, having athickness beiween HUGO and

5060 angstroms, anshe polynier Iayer 99 and.on the contact pad $720 expased by the opening

Co29. Theraafter, tie seed Jayer si ay be formed by 2 suitable processor promenses, eg, by

sputtering « wold fayer having a thickness bepveen 200 and S000 -angatroms on they

‘adhesion‘barnier layerof any previdusly desoribad mucterial. Thereafier, a photonssiat Inver raay
32
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be forrasd on the sead layer, multiple openings inthe photaresiet layer exposingthe seed Jayer,

Vhereafiey, the metal Gump may be formed by a sutable process of pracegaes, cig. by

cleviroplating.a gobi layer having a thiokness berween6 and 25 micrometers an the gold layer2

serving ac the véed layer, exocesd by theoopenings in the photoresist faves. Thereaffer, ihe

aluoreast layer may be removed. Thereafter, the seed layer not under the metal biamp is

temaved using a webemhing process of using a dry-eiching process, ThereaRer, the

adhesion/barrier layer not under the metil bump is remigved using 2 wel-cching process <r

using a dry-viching process. The metal burnp can be cannected to a Neaible sebstrate by a

iape-autometed bonding (TAB) process, or a glass substrate via anGotropic conductive Him or

paste CARE ar AGT),

HEANOR]=Aernatively sefecving te Fig. $C) a nickel layer having @ thickness benvesa

O05 ami 2 micrometers can be electroless plated on the contact pad S120 exposed bythe

opening 9929 in layer pokener layer 08, and a wold laver, platindm layer, palladium? daver or

nutkenhon layer having-a thickness beoween D.85 and 2 micrometers can beelectroless plated

on the electroless Mlated nickel layer in the opening 0829 In the golymer layer 99. Thereafter, 3
 geid wine can be tooded arto the eleetrelece plated gold iayer in tbe opening & 20 ap ihe

mymer layer 98 ging 4 wirebording process.

8201} Alwrnstively reforrinete Fis, JC. a gobi wire can be bored ante agokl ayer,

platinumlayer, palladhiat faved or nitheniam layer of the patterned cirount iayer S12, exposed

by the openings G29 itcthe polymercdayer 99 anag a sirebondingprotess.

fQU20Z] Alternatively, before the patterned circuit layer S21 ts formed, a polymer layer

can be optionallyfirnted bye guflable process of processes, e.g. Dy spiro coating wregative
tephotosensitive polyimidelayer, such asester typed, 08 the riitride layer ofthe passivation layer

and na the contact pads 4290, exposing the splm-on comed phoulsencitive polyimidelayed,

developing the exposed polyanikis layer amd then caries the develnped polyimide layer at ihe

temperature betwen 265-and 285°C fir a the benwenn JQ and240 mbwids in a viltrogen or

osyger-iree ambient, Accordingly, amuliple aperings may be fireved in the polyowr isyer,

entising maltiple camel pads 6290. exposed by the spenings 228, 321,522 and S24 inthe

passivation layer S. After the pdlymer layer ie formed the patterned ciroult layer 82) can be
2

farmed on the polymer layer drab ob the contact pads 6290 exposed by the apenings 329, 324,

$22 and AR4. The adhesion/burrier layer of any previously deseriged material may be sputtered
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on the polevier layer and on the contact pads 6760 expased by the openings in ihe pobener

Inver,
re

POGIOST fn some applications, sorne metal lines, fracesoor planes used to transmit a

digital signal or minsshana) can be provided on the pelynier layer 9 and ai the sarae level aseoyrrae et>
%cs ea oot aaeta.we ue Sbei &=~

“ee
‘a8Ds ie “ys aCe2Peg &. ae“ee, ie4 aAs> ~xigerea a we we

or planes used to

gansma digital signal or analogse signsDean be rove on She passivanon layer Sand arias
. Phere. are more other strucnires formedwi KE3% wee&<<G oe ‘Si = eyoe&va Ch. s uet eg yte e. 3“

Z,& bet we we

aver the vassivaion|laser §, described as Belew: (2) by the. Hest applleariaa for high
eerlornance ciruuis or high precision analog ¢nes; anether pationel ciroult layer such. as

signal planes, buses, traces or lines, ueed i irasantit.a digital signal or sn adaing signal (aot
hownl may be added between lhe power Nnes, buses or planes 812 arc ihe ground lines, buses

av planes 821. Pedymer layers, such as pedyimkic, benzocyclobutene (BCH), paryienc,

epuxy:baged material photnepoxy SU-E, slastorietof:silicone, (net shows) over and underthe
signal planes, buses. traces or fines are provided to separate the sional planes. buses, traces oF

lines from the powerdraces, Qusesor afanees 812 and io separaic the signal planes, buses, traces
or ines frorn the ground transys, buises cr planes S21, roapectiviehs (2) indhe eesord application

of the high curmet or the high provision circall, another patterned ciroult layer, suchasgrunt

planes, buses, traces or fines, (not shown) used to diatribute a ground reference woliggs maybe4 25
mused or Slaass 812: areadded over'the power iraces, buses or planes €12. Phe power traces,

sandwiched by ye ground traces, Susescor planes 82) under the gower tnacds, buses or planes

#12 and the newly-added Bronind traces, bases ay planes over the power traces, buses or planes
WeB12, therefore, forming a Vas/VeasVes structure Ghe ack i fropethe bettom to the tog) aver

the pacgivatinn iyyer §, Apolymer dayer, suchas. polyindde, henzocyelotmiede {BCB) parylese,

epoayebesed maternal, ghotoepoxy SUs8, elastomer or silicoag, Having a thickness of between

2 and SO mucrons, is provided hefweer the qdadyoaddad arivad planes, byges, tracet ar hes
&

and dhe pewer imgceg, busts-or planes S12. A cag polymer dayer, mich as paiyirude,

hengocychkibetene {SCH}, paryiene, apoxy-badsed material, plhetaepany SU-8, slastomer or

silicone, baveig a iichnees af between 2 and 20 merons, savers the newly-added graund

planes, buses, igaces of Nnegi 3) In the thicd appleation of ike high current or the high

preeision cirouit, W required, based an-dke seqund anglication of the VossVeo!Ves. structure;
anoiher patiernedclrauit layer suck se powerplaries, buses, Sacee orfines, (nat shown) ased to

distribute @ power vollage can be further formed over the top ground planes, fuses. races. oF

fines (mot ghewh) over the power traces, buses ar planes BE2, creating 4 WaalVealVadVer

“Sas£2.
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ainicrube, (the stack is Trani the bottern to the top} aver the passivation layer 9. A polymer lever,Sot

auch as polyimide, benvecyciobutenes (BCBY parviene, epoxy-besed materia], photoenoxy

SU-8 clastosier or sileohe, having a thickness of benween 2 and 30 fierans, is provided

between the newly-added powerplanes, buses, traces ar lines and the tog ermund traces, bases

or planes 21. A cap polynter layer, suchas polvimide, benvoovdlohutens (ROR), parylene,

epory-hased material phoatoepexy S00-8, elastamer of silicone, having.a thickness af heiwsen

Sand HY microns, covers the Hewly-added mower gisnes, buses, Gacea ar lines: Phe previously

deseribed structures provide a. robual power supply fer high current. sirouite, high gresiston

amulog circuits, high dpsed clrouits, kew power circuits, power management circuits. and high

performancecirenizs.

UTR} Pie4 shows a cirenll seefor ihe valtege regulator cr sarverter ciecall 44 f
Pigs, TR, LO. 2B 20, SBUSC. and SD. This otreait degign is fora volhage regulator or comverter

oienli 4) usvally used ta the modeny DRAMdesign as cleseribed in “Seroiconducter Memories:

A Rundbook of Design. Manulaciure and Applioation” Seound Edition, By & Prince, published

by Joho Wiley & Gons, POST, The vollages regulator Gr oanverter cieeult.4] shown it Fig. 4at

provides both voltage regulating fiametion end vallage converting fanctloon. The external“ee

voltage Vedcarbe converhéd io an output vollage Voo varyingat a desired voltage level Veo,

and the. cratic of the diference of berween Veo and Veo tw Veet Is less than | 4, and
preferably jess than 3%. As discussed in the section of “description of related arts”, thors

movers Jchips require omchip voltage converters fo comvert the extemal (systern, hoard,x

module, ur cand level} power sapph voltage Ja a vellage level requiréd by fhe chip.
o>

Mereover, same chipa, such asa ORAM chip, even reqaire dual or even triple voltage levelsa

on the same chip: far example, 22° V for cerigheral contre! cinaate, while £5 Vo Rw the

memory cells in the cell array ares.

RNS?«6The voltage reguistor or samerter clreuit 4] ie Fim. 4 inclades twa cirsuit

gegeraion 410 and. a-qurrent indredir ciroul 4 HY The voltageSincks: a vollage refbrerice 2

reference. ceneratar 410. gsneraies a reference voltage Ve al ihe node R, inesnaitive to. the

voliage Hacuiaion of the exterial power sliply wollage Vdd at nade 4195. Vdd ie also the

inpat supply voltageof the refereice volage generatar 410: The voltage referenne generat

#10 inclides toepaths.of voltage divider. One path inclades three ‘pchannas! MOStransistors,

ALOE GIGard. 4408 connected i series, ated the other path inchides two ovine! MOA
transistors GLY? and. 4304 ponnseted Mi aeres, With the drain of the MOS transistar 4109

eoupled tothe gate of the MOS teansigior 4104, die naman reference solage Vp IS regulated.3ae
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When Vddis fluctuated witha nee, the voltage level anode G will rise resulteig in a. weaker¢

framsstar 4104. Whee tie MOG transister $104 is fumed-on weaker, Vp tuireent of the MC

drops of rises withoa.amaller extent. Simdlarly, Vp ress ardmps adtl.a emalisr dent, whan

Vdd is Nuctuated with a drop. THis expiaing the woltame fogulanon behavior of the volgge

yeferemic: Keseratar 410. Phe ogtoat af the valhage reference. pemerater 410 is used aa-3
reference vollage ofthe current oavrrer cirant 418. Phe current mikeran cirankt 410" provides a

power supply wih vohage ate desired cansiant level and with large curent capably for-an

iO chip. The curréat mirror circa410° alsa eliminates possible huge pawer cormumpGan or

waste by availing a direct high current path frany Vdd to Vee Inthe paths of vdliage dividers.

With the drain of ihe p-chunhel MOS iransister 4108 cougied to the wate of dhe autput

pechanne! MOS pansistar 4105, and with the outpat valisge nade P coupled te the gate ofthe

refireane-voltageombror p-chanaal MOS ineniter 4 iit, the apiput velese Veo is regulated,

and accendingly the output. voltage level Veo can be designed: at a desired level, The

corductanss transistor dif isa sraall p-channsl MOStansisior wih.2 gate connected fo Viss,

hence the transistor 4712 is-always turned on, The conductance franeistar 471] a. large

o-channe! MCE. @ gordreiled by a sigialThe taangistor 4h 1) igtumed anwhen 

the Intersal ciraulisor idermal clroultunits are in ap active cycle, resulting hia fast response of

the current path arovided by thep-channel MOS transistor 4700 and n-channel MOS transister

$87, and ofthe curvert gath provided by the p-channel MOS transiator 4710. and n-chaanel

MOS transistor 4188. The. turedn of the tranaisior 2171 minimizes fhe output supply Vic
hounce cauaad by 3 large transient current demanded by the interne i groidts, such al 28, 23
and 24, shown in Figs. 1B, PC. 2B, 30. SB) SC and 32. When the internal cinouits or internal

eiroulaumiy arein idle. cyele, the transiatoe 41) is terned offto save power consumption.

Second Embodiment: Gver-passivation Detercasnection for Ieternal Cireaits

POU2G6) “The gnarse daces-over Iie pasaivadarfaydr S deseribed in the fret embodiment

oan be alternatively need ag an duercoonection of HC inter! clredite ta transmit a signal front

ar imernal otroio another ame arotheranes: In. this application, the coarse metal comlucter
%< t ba Fes os& S2ae&& syae 2 gouged Re inansiilt a sigaal or data froni an ciiput node Ne of an

infernal crew ZY te input nedes UL Vi and Wi of other idernal cits 22, 29 and 24. a9

showin Fig. $8. When designed as a handle of metal Hines or metal traces that connects8 se

of sivilar nodes for ingutting or outputting deta signals, bit-signals or achiress ‘signals, for

gaample, between two idernal functional olrcults. sepacmed ina longer distance (or example,

&dye
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in the distance af} yam or mre S00 microns), such as the &-, 16+, J2~ 84-, PES. 246-, ST2-lar
%

}O24-biss of data tor address) cantention bet+
er a processor unit and a mentory uAon ihe

£

same chip, the Knes or traces arecafters relerred to as buses, seach as ward buses ar Bit busese

used in a raemory. Por these applications, the dmclasare pravides a itick metal trace, hus-or

elane $3 over & passivation laver Siar away from undeHerlying MBOS devitea, lo connect
muligle sdernal circus 21, 22.23 and 24. as shown in Fi3K, and acenosthingly allows the
ulectrical aignabie pave over MOSdevices without perturbing the underlying MOS devices and

without significant degradation of signal integrity. [tia noted that the thick metal trace, busor

olane 83 aver the passivation Inver § cammects the nedes of the internal cirewlts 21, 22, 23. and5

24 not thesuph any aifchip inmuvoeula cireull commected with an external clfault, and is nof

cormected up io an externa) citeull. As tee oreviousiy described thick metal trace, bas or planewe
£

83 over the passivation layer 5 may inddes only very kw. parasitic capaoneate, the _
gassing through the thick mista! trace, bus or plane S3 will not. be dramatically degraded, |

makes tus disclosure very sutable for high-speed, low power, high current or low voltage

apmicadions. in test cases of this digciesure, mo additienal ampliier, driver/recsiver or

sepeaier ig required to help austahy the Integrity af the aignal passingthrough the thick metal

trace, Guy or plane 83. fa sume cases of this discinsure, an. iiternal siriver, internal receiver,

interag) trecmie baller, Gr reseaier, including MORtrangistons with @ amalier § 

iy those of the afibohip cirouity connected with an extemal oreh, is reqeied fo yanenul 3

ignal passing through a dong paih, such ag the thick metal trace) bias or Slane 83 havisg 2 

Tnnaieel larger than SOG minrens of larger than 00anew

£8[NGI07{ Figs 55) 6G, and TE show a second exemplary embodiment of the disciasur

Pig JE shows & simpilied circud diagram where a metal race, bus or plinie BJ over the

passivation layer S connects maltiole ioiernal ciradts 21, £2, 23 and 24 to wansnt a sienal©

from an output node Kaoof an intemal oircuit 2f to dnpat nodes Ul) Vi and Wi ofthe imernal

circuits 22, 23 and 24, Fig. 68 hows a top view ofthe semiconduotar cliprealizing the

eirouliry ehoivn in Sig. SR. Fig. TH shows « crospancuonal view ofthe senioaducter chips‘y

realizing the cireadiry shown in Pigs, SB. Fig, 68 shows «atop view ofthe semiconductor chip 
Sg

shotert iy Fig. 7B, and che patiermed circat layerrSst raw signal plang, bus nace Gr ne, to

frana sigeal from the internal chuuit 2) to the infernal nirowits 22, 23 and 2s realized

from the sencephaf the coarse tase 22 shown iy Pigs. SRand G8. The comese trace, 83 shown

SB and 68 Indicaies a frase ofan Gverpassivalion scheme HI? formed over the
ve ~= vat 

passivation jayer A. andthe fine traves 631, 632 Gnohiding 6328, G120 and. 622c} and 634

ted Sad
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shown it Fig. AB and the fine aces 6923, G32b and G32e shown in Pigs. G8 indicate insess

formed underthe passivation layer 5,

{80268} JAS chownis Figs $8, 68 and 78, the ioterndl ciecult 71 inchudes an input node

Ni to reesiveasignal and an Quipwt nade Kot output an clectrical signal te the inuernal

cirénlts 22, 23 and 4. The iniermal clreuit 2) can be a login gsic, stich as iivarier, NOR pate,

NANES gate, OR gate, ANE gate, or an internal buffer {ancinverter an imemal driver, or aq

internal tri-state baffer, showi) Figs. $C, 90. and $6, respectively}. Thrsugh thé soarse metal

ger 3, he pul nodes UL Vind iat the internal logic
oF

acherse 83 overdhe pacsivater le:

eiroaiis 22, 23 arch 24. we NOP pates 22 and 4, and ane NAND. gate 23) are able to receive

dus orsignal sent trom: the internal cirquit 22. The vollage jevel at inpat nodes Ui, Vi and Wi

are. between Wide and Vy, wih very minimal degradation and sowed that the infercoamaicting

yistal race-or-bus 83 ever chepassivation layer 5 has iow resistance and greate low capachanne.
fig noted thal hi this design the thick metal trace or bua 83 is not cannedied to ofPehipcircuits

connected io ad external circuit, such ag ESD cirount, offchin driver, offchip receives, of

offehip wiesiate. baler circlit, resultiig in speed improvement and power coasiimetion

reduction,

ee Figs, SA, OA and 7A Hhistatethe connection between the internal cimuits 24,
23,23 and 24. ‘The technique Mustrated in Plus. SA, 6A and YArelias onthe for-line otetal

races OF), S32), G34) and 638 uader the passivation layer 5 iy pass data output from the
imuernal ciccnit 2] tothe intemal cirults 22, 23 and 24, without relying ng aypatterned ciroult

laver over the passivation dayer J,

{DUZTGY Figs. 98 and 68 reveal what the cGarse metal gsheme 83 is bedi ever the
2a.i

passivation layer $ ofthe HO chip, and ig connected to theiia mrevits 21, 22, 23 snc
Pige. AA, GA and TA showchet the incerfal clrawlt 27 ie cohnteted to 8 NOR gate 22 rhrougd

segments G31], 838, $32be and G32 ib of the finedine metal simictures uncer the passivarion

inyer S.t a NANO gate TY through segments 8311, 639, 832te and G32 io of the fine-line

metal siractures under the passivation laver 3, and te another NOR gate 24 through sesments

Sti, 838 and 634) of the fine-ling metal structures onder the PASSHVALON layer 3. in the
present disclogure, ihe second segment G38 of the Ane-ling metal stamture fs replaced by a

8 and 68. A chunalcoated moul conductor $3-over the pusdivetion lager-3,.as shown In Pigs.£5

cutpul from an cuipat aode feually the drain of a MOS transistor in the internal clreuit 21) of

the mternal ciroilt Zi may pass thipugh 8 segment 6M of the fine-Rne metal aructure under

38
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the passivation fuyer 9, then through an cpesing S31 i9 the passivation Jager 3, then throual

the Jnferconnection scheme SS aver the passivation layer S. thea through a opening S34 af the

passivation layer 5, then through a segment 639 of the finecNne rectal structure wnder the5.

passivation layer S. and then te ag input node {usualy the. pate of an MOS transisior in the

NOR gate 24) of the NOR gate 24. A sional entpar from an outpat nade (osually the drain ofan

MOS transisier in the internal cimouit 27) of the Internal circuit 2) may pass through a segment

632 of the fine-liie metal structure under the padsivation layer 5, thes through the opening $24

in. the: passivation layer §, then through the inlersennertinn scheme S32 over the pessinatied

layer 5, then through an opening S32 ih the passiveting: Hever S, then through a sewnent 6428

and a segimen G92b ar 6326 of the fine-line motel ierconnection scheme ander the

passivation isver S, and thea te thePeaness nodes. Cusually the gates af MOS transistors in de
yiafs NOR gate 22 and a NAND gente23.

% ioNOR gale 22 and the NAND gale 24, respectiy

fQ8211] Alternatively when the internal circu21 isa NOK fate, the intemal cireuns 22

2? and 24 piay be NOR gates, GR gates, NANDgate or AND gates, When the internal nireadt

1 ig an OR gate, the internal circuits 22, 23 and 24 may be NOR gates, OR gates, NAND gate

ar AND gates, When the internal clit 21 is aNANDgate, the internal clnnaits 22, 23 and 24

may be NOR gates, OR gues, NANLD gate or AND gates, When the internal cirewit 27 is a

AND gate, the Internal circuits 22, 25 and 24 may be NOR gates, OR gates. WAND gate or

AND gata. When a NMOS irantistor in the iterial circuit 21 having a drain as che canipat

node Ke of the mmernal circuit 21 hase ratio. of's physical channel width thereofta achystcal

shame! Juagih thersefranging from, eg. about GFie 20, maging from, e.g. about G1 to 1),

or preterabby renaing from, eg., about G2 io Za NMOS transister jn the internal cifoult 22, 23

4 having. a gate as ihe input soda U8, Vi ard Wi-of the iaieraal eweud 22, 23-06 24 has a

ratio ofa physical channel width thereofto a physinal channel length thereof ranging from, <.

shourG.} is TO. ranging from, ee, shoGite 16 or preferably ranging trom, eg, aboot G2

to 2, When.a NMOS transistor in Ge internal circuit 2) having a drain agthe output nods No of

the: Internal Gircalf PY hag a fatio of a-physical channel width (hereof to a physical channel

length thereefiranging from, ow, about G.] to 20, ranging from, ag, about OU.) te [0 or

orofirably ranging tromag. shot ).2 te 2s PMOR transistor in the internal crcall 22.23 ar
24 Raving. agabe ag the input nade Li, Viand Wholthe internal cireait 72) 23 ar 24 has 3 rato

of a physical shansel width thersa? ro a i“sical channel length theredl rangi fram, @.g..about 0.2 xe 40, raning oni, abauto 20, ar oreferably rangingfrom, oe, about 0.9

wed. Whore PMOS transistar is fie Internal cirouit 21 having a drain as the ouput node Mea)

39
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the iemal cleceit 21 haga ratio of a Physical channe! width thereof to a eechannel
length thereof ranging from, eg, ahout G2 16 4. ranging from, e.g. shout G2 fo 26,

tad. > oy
preferably raging font, e a) about 6.4 tod, a NMOS mangisior iy the internal ctrenll 22, 23

a4 having @ gate-as the Inpat mode UL Viand Wi of the inteynal circuit 22.23 or 24 haga rata

ging from, gt,
S

af a physical channel wich thereof to a physical channel length cheree ron

aboot 0.) wm 20, ranging from, eg, ahowt 1 te £0. or preferably ranging Jrom, e.g. about 02

od, When aPMGS wangister in the interhal circuit 2E having adrain ay the putpet node Ao of

the imemal circuit 21 basa ome. ofa physisical chartel width thereof te a physical charne!

fength thereof ranging fidm, 6g. &hour-O.2 to 40, ranging from, eg. shoet 0.2 to SQ, o¢

preferably ranging from, 8.@. about 04 to4, a PMOS wansistor in the infernal aircall 22) 23 oF

24 having-a gate-as the iipur cede Up, Vi dnd Wi ofthe mternal cient 22, 23. ar 24 has. @ natio

af @ physical channel widdh therdof to a physical channel leseth thereof ranging from, a.m,

about 0.2 w Al), rangow from, og. about 0.2 to 20, or preferably ranging from, og. absurd4

to 4, In the previously deserted case, a sisal outpar fromm the outpul nade io of the internal
cnWout 2) may pase trough the thick metel plane, bis, ace ar hme SO wy the misraal ciousPp

ne
io

fo, 2% and 24, with & current, paving Ueaugh the thick metal phine, bus, wace ar Hae 84,
&

ranging fimog., about SO-microamperes io Dnulianiperes, and preferably ranging Nor, 2.

abou 1QG minpnanmered to f mulicmpers. Phe tine Tne metal structures 634, 632 anc Ost

sluoen in 7B, Read 7D may be formed with multinle cirouit fayers G0 and maulusl: sacked

g3 &Y. When the cronks Iyer60 ayeguge G0", upper plugs G0 being aligned with bistro ploe
formad auth electroplated eapper the stacked plage GY may be Gemed with elesireplated
copper When the clreuit avers 60 are formed with sputtered ahuviimin, the stacked phegs 0"

maybe forried with chemical vagardeposiad taagsien. There are mainte inaulating layers 30

under the eeayers, and each. onesie positioned benween the nelgbboring nwa ofthecircalayees 60) Fhe wsutating fayersi made oY one-ar mere inorganic materials may
melude « heer of siloon oxide with a thickness of between G0! and 2 micrometers, naly

include adayer of fearing doped silicate glass (FSO) with a thickness of bepveen U.0F and 2

micrameters, oF may iivlude a layer with a lowerdisleotris constant, such as Geoweet 1.9 and

S, having a thickness of benwaen G01 nod 2 rucrometers, such as Slack diamond filme ora.

immerial containing hydrogen, carbon, pxygen.and sifizan.

fROQF2] The chick metal face or plane 83 over the passivation layer 4, shownin Pig, SB
%

and &B, may be composed of only one patiemed circuit layer 831, as shows in Figs TRL ot
$eosmultiple panernad clroult Inyers 831 and 832, as chown in Fig. TC. in Fig. FR. the patterned

ad
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cihcudt fayer 831, such ag a signal plane, Sus, face’ or line, toltransmll a signal ie sealed from
Ifthe conoept of the coarse dace £3shown in Fige SB and 6B. i Fig. 7C, the patiomed circuit

layers §21 and 32, suchas signal planes, buses, traces oFress te sransonit a signal is realized
fom the concept of the coarse ace 83 shownin Pigs, SB and 88. When thethick metal traces

ar plane 83 over the passivation aver 3, shown in Figs. SB and GB, is conipused af nruluipie

patterned clraudt layers B35) and B42. s8 shown in Fig. 7C) a polymer lager 98, such ag
polyimide (PD, benzocyclobutene (NOG), paryiens, photcepaay SU-8, epexjsbased muterial,
ghisiamer_or silicone, may be between the neighboring patterned circuit levers S31 and 832.

separating the pattarmed cioult layers 833 and 832. The polymer layer 38 may have 4 thickness

betwean 2 and Ni} minrameters, A polymerlayer 8, suck ag polyimide (PD), benzocyednbatene

(ROB). garylens, spoxy-based material, phatoepoxy SULS, elastomer or silitone, may be of
the: topmost ane 832 of the patterned cirudt layers 83) and £32, separated by the above

oementioned polymer layers ON over the passivation layer 4, as shows in Fig. 7, arpa the only

onepatiernad circuHoyer 832, aa.shoan a Pigs. ?iand 7D. The polymer layer G9 may havea

 2 and JO imioroineters, [iis noted thal ap. opediag in the pelymer layer 94

exposes the patiemed circuit layer S22 or S34, and the patterned circuit layer 871 ar B32 Bas ne

‘pad athiected Op TGokd external citoalt, ag chownin Pigs. 78, 7C and JE. Alternatively, a

polymer ayer 98, such as olyioide {PS}, benzecyclubutens CCE), parvienc, epaxy-based

auterial, photoepoxy 8-8, elastomer or silicone, niay be berween the oeusivationlayer § and

the bettopumost one S31 of the patterned cleewW layers 831 and S32, separaied by the above

mentigted nalypier foyers O8, for the structure shown in Pig. FC. or belvesen the passivation
¢

layer S and 8ne only ane patterned circullaoe $3, a3 shown in fig. 7D. Phe polymerhoyer 93
hay hove a thickness beowech Za iadmeterm, Multiple openings $919, 9819°, 8511.

¢

O522 and C814in the polynter ayer 05 are substantially aligned with the-gponings S19 319",
tS42,30 and. 5 ldcin the passivatiod fayer 5, respectively, The openings 9531, O83 end 9434 in

=

tse woe A in figs Ra Pc) m= tu th Tun >. 7 ae a aDthe polyoer layer 95 exeose Meopads expused by the upenings: 5

mosivation Jayer § respectively.

U2, The apenings 8531, $432 and 95H4 in she polymer layer G5 have lower porters
havingwidths or tranaverse dimmensions larger than thoae of the openings S3£, 332 and S34 in5 oathe passivation iayer S aligned with the openings GAS). 9932 and $934, rsepectvely.Phe
openings 9531, 9332 and S534 he the polymer layer $3 Aerther expose thepassivation layer S

close to ie openings 831, $32 snd 434. The shane ofthe openings S31, 822 and $34 from atop

pempectiveview mag be round, Sanare, Rictangelar or polygon. TP the openings 331, 342 and

a}
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$34. ars saund, the openings: $37, $32 and 834 may havea diameter of Beaween GF ard 20

microns, betecer } and [OU imucrona, of preferably betecen GQ)oand JG microny. If the

apenings 534, 532 and 434 are squares, the openings 531, $32 and. S34. may have: qowkith of%
53

between G.) and 260 micnmne, between } and [OG microns, or oreterably, between GY and 30
t,

nen
4

“ay tak fed The sat fad hh a
microns, Ui ihe openings 9: actangular, the openings 891, 432 and $44 may

have aowlth of bebwees G.I and 260 odcrore, berveen } and $00 microm. ar, preferably

between Ch} and. 30 alread, anda length of between 7 mdceonoand. } certivieter, 1 the

vn hbaving more than five sides, the apenings 341, 332and

$34 have a largest diaonal senath af between Df and 200 mitrons, between f and 1D
microns, af, prefirably, Bepweer G.} and 2d -misrons: Alternatively the openings S21. S32 and

“34 have 2 largeat-traneverse dimension of hetween Ul and 200 microns, Between | and 100&

microns, ar geelerabhy behyees O.) and 306 microns. in a case, the«openings $31,532 and $44# :

have a width of between O.] amd 20 microns. wilh ihe lower portion of the openings G33,

3522 and 8414 in the polynier layer 9S havinie a width of henween 20 and 100 microns.

iQ2i4}0Rachafthe patterned circuit layers $7) and 832 composing thethick metal trace

ar plane 83 over the passivation layer 3, shoes in Fles 7H, 7G and 7D, may incinde an

adhesionbarrierfsasd layer S313 83 la, SHS of B32) and a bulk conduction metal leper

S12, 8342a, S39Es ov 8322. The methods to inethe patterned sivcult layer S31 or 832 and

the epcilication thersof may folew the methods ts form the patterned circulayer SOL, 802 oF

$03 and the specification thereof shown in Fige 1SA-]EL, [GOA-1GM, PTASETG, TSA-TEE and

}SA-TOE

FOODS} fn Figs. TR and 7D, there is only one patterned cireult layer B31, inchiding a
oS

x

partion serving aa the previously described thick and wide metal trace 8) over the passivatkut

layer S. The patterned citouil Inver 83 b-oiay contain anadkesion/harrier layer aaded laver-on

the adhesion/barrior fayer, and an electroplated metal layer S312 on the seed layer the

adheston/berrier layer and the seed iayver comipasing the bationlayer S311,

ards te the prevess for forming The satterned clraut OG216, Referring te Fig. 7B, r

layer B21, the adhesionbarricr layer may be formed by a anlichlo process ar processes, Gg, by

Sputtering ¢ thanhun-coptaminglayer, such as ilaniem layer or « titaniinetainigstencaltoy|is ver,
having a thickness between 100 and S000 angemnimd, sputtaring'a Dhromium-containing ayer,

¢ .

such as chromium iaver, hoadug.a thickness between LOC) and GO00 angstrorns, ar sputtering a

iantaher-coniaining layer, such as tantalum ayer or tanighaneniiride layer, having @ Uvokness

a

Ex.1002
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