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Application No. Applicant(s)

o 11/560,831 CHEN ET AL.
Response to Rule 312 Communication - -
Examiner Art Unit
Savitri Mulpuri 2812

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

1. X The amendment filed on 17 April 2009 under 37 CFR 1.312 has been considered, and has been:
a)[X] entered.

b)[] entered as directed to matters of form not affecting the scope of the invention.

c)[] disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)[] disapproved. See explanation below.

e)[] entered in part. See explanation below.

Both replacement sheet of drawaing and amendment to specification filed on 4/17/2009 was approved

/Savitri Mulpuri/
Primary Examiner, Art Unit 2812

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20090508
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11560831

Filing Date:
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Title of Invention:

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS

DURING SEMICONDUCTOR MANUFACTURING

First Named Inventor/Applicant Name:

Ko-Ting Chen

Filer:

Winston Hsu

Attorney Docket Number:

NAUP0863USA4

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee
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1504 1

300

300

Ex.1002 / Page 4 of 123
TSMC



Description Fee Code Quantity Amount Sullaj-;l's(tsa)l in
Extension-of-Time:
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EFS ID: 5290713
Application Number: 11560831
International Application Number:
Confirmation Number: 6448
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DURING SEMICONDUCTOR MANUFACTURING

First Named Inventor/Applicant Name: Ko-Ting Chen
Customer Number: 27765
Filer: Winston Hsu
Filer Authorized By:
Attorney Docket Number: NAUP0863USA4
Receipt Date: 11-MAY-2009
Filing Date: 16-NOV-2006
Time Stamp: 03:36:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1810

RAM confirmation Number 5726

Deposit Account 503105

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document o . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (ifappl.)
NAUP0863-4-E2-1 43247
1 Issue Fee Payment (PTO-85B) PTOL8Sb_PTO.pdf no 1
1795f4b56c6266281616bb115aadcf49a30
da210
Warnings:
Information:
31860
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
0c1d4b5a637e7bec7fa89f3f13096d04a18d|
Warnings:
Information:
Total Files Size (in bytes):l 75107

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlgss coqr(gclcg! below or directed otherwise in Block 1, by (a) specifying a ncw correspondence address; and/or (b) indicating a scparatc "FEE ADDRESS"” for
maintenance tee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) 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
27765 7590 02/10/2008 apers. Each additional paper, such as an assignment or formal drawing, must
ﬁavc its own certificate of mailing or transmission,
Certificate of Mailing or Transmission
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 1 hercby certify that this Fcc(ﬁ) Transmittal is being deposited with the United
P.0.BOX 506 . States Postal gérvice with sufficient postage for first class mail in an envelope
MERRIFIELD, VA 22116 addressed to the Mail Slog [SSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885. on the date indicated below.
Stephanie Lai (Depaositor's name)
/Stephanie Lai/ (Signature)
05/11/2009 atey
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. l CONFIRMATION NO. I
11/560.831 11/16/2006 Ko-Ting Chen NAUP0863USA4 6448

TITLE OF INVENTION:
METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR MANUFACTURING

I APPLN. TYPE [ SMALL ENTITY l ISSUE FEE ] PUBLICATION FEE l TOTAL FEE(S) DUE DATE DUE
nonprovisional No $1510 $300 $1810 05/11/2009
I EXAMINER I ART UNIT | cuasssuscLass ]
MULPURI, SAVITRI 2812 438-128000

I. Change of correspondence address or indication of "Fee Address™ (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1_Winston Hsu

[ Change of corres| nclcnce address (or Change ot Correspondence or agents OR. alternatively,

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

{J "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. [f noname is 3

Number is required. listed. no name will be printed.

w

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
UNITED MICROELECTRONICS CORP. No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City, Taiwan,
R.O.C.

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual 4 Corporation or other private group entity O Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
(2 Issue Fee [ A check in the amount of the fee(s) is enclosed.
(2 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copics [ The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number 50-3105 .

5. Change in Entity Status (from status indicated above)
[ PY Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTOQ is requested to a;{gply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature __ /WINSTON HSU/ Date _05/11/2009

Typed or printed name __Winston Hsu Registration No. _ 41,526

This collection of information is required by 37 CFR 1,311, The information is rgﬂ‘mired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 miinutes to complete, including gathering. preparing. and
submutting the completed application form to the USPTO. Time will varz de; ‘ndlng upen the individual casc. Any coinments on the amount of time you require to comg}lclc
this form and/or s?gcslions for reducing this burden, should be sent to the Chicf Information Officer. U.S. Patcnt and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-RS (Rev. 08-08) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Tradeimnark Office; U.S. DEPARTMENT OF COMMERCE
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METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
CIRCUITS DURING SEMICONDUCTOR MANUFACTURING

Appl. No. : 11/560,831 Confirmation No. 6448
Applicant : Ko-Ting Chen et al.

Filed : November 16, 2006

TC/A.U. : 2812

Examiner : MULPURI, SAVITRI

Docket No. : NAUPO863USA4

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT
Sir:
Applicants received NOTICE OF ALLOWANCE AND FEE (S) DUE on February
10, 2009. According to 37 CFR 1.312, Applicants would like to amend some typos,

which merely embody the correction of formal matters without changing the scope of

the claims. Please amend the above —identified applications as follow:

Amendments to the Specification begin on page 2 of this paper.
Amendments to the Drawings begin on page 4 of this paper.

Remarks/Arguments begin on page 5 of this paper.
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Amendments to the Drawings:

Please replace Figure 8 to correct the reference numerals.

Attachment: Replacement Sheet 1 page(s)
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REMARKS/ARGUMENTS

Applicants would like to amend paragraph [Para 11], [Para 45] and [Para 49] of the
specification and FIG. 8 by correcting the typos as described above, which merely

embody the correction of formal matters without changing the scope of the claims.

According to 37 CFR 1.312 Amendments after allowance, “After the Notice of
Allowance has been mailed, the application is technically no longer under the jurisdiction
of the primary examiner. He or she can, however, make examiner's amendments (see

MPEP § 1302.04) and has authority to enter amendments submitted after Notice of

Allowance of an application which embody merely the correction of formal matters in the

specification or drawing, or formal matters in a claim without changing the scope thereof,
or the cancellation of claims from the application, without forwarding to the supervisory
patent examiner for approval.” Therefore, Applicants solicit for consideration of the
Primary examiner to make examiner’s amendment. If making examiner’s amendments
is not feasible, please amend the above-identified application as described above to

correct for the formal matters.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

casc.

Sincerely yours,

/Winston Hsu/ Date: 04/17/2009
Winston Hsu, Patent Agent No. 41,526
P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. =9 PM in Taiwan.)
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Amendments to the Specification:

Please replace paragraph [Para 0011] with the following amended paragraph:

In accordance with the claimed invention, a method of reducing charging damage
to integrated circuits during semiconductor manufacturing is disclosed. A
semiconductor substrate comprising therecon a number of integrated circuit dies is
provided. The integrated circuit dies are separated from each other by scribe lanes
surrounding each integrated circuit die. Each integrated circuit die comprises thercon
at least a first device region, a second device region and a trench isolation dummy
region. A first implant mask is formed over the semiconductor wafer, the first implant
mask covers the second device region and the trench isolation dummy region, while
exposing the semiconductor substrate within the first device region. Dopant species
arc implanted into the exposed semiconductor substrate within the first device region
to form first doping regions therein. The first implant mask is stripped off. A second
implant mask is formed over the semiconductor wafer. The second implant mask
covers the first device region, while exposing the semiconductor substrate within the
first second device region and a plurality of trench dummy features of the trench
isolation dummy region. Dopant species are implanted into the exposed
semiconductor substrate within the second device region to form second doping

regions therein.

Please replace paragraph [Para 0045] with the following amended paragraph:

As shown in FIG. 9, using the photoresist layer 330 as an etching hard mask, another
plasma etching process is carried out to etch the dielectric layer 310 through the
opening 332 and dummy opening 336 to form via opening 342 and dummy via
opening 346 in the lower portion of the dielectric layer 310. The photoresist layer 320
is then removed. Likewise, the purpose of the dummy opening-346_336 is to increase

the in-die shunt path current flow during the plasma etching process.

Please replace paragraph [Para 0049] with the following amended paragraph:
The contact hole 412 communicates with the underlying diffusion region 402 of a
semiconductor device such as a transistor. The dummy-heles_openings—4+4 424 and

416 426 expose non-active regions such as shallow trench isolation (STI) region 404.

2
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The dummy holes 414 and 416 increase the in-die shunt path current flow during the
plasma etching of the contact hole. It is recommended that the exposed surface area of

the opening 422 and dummy openings 424 and 426 is higher than 5% of the dic arca.
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Electronic Acknowledgement Receipt

EFS ID: 5170458
Application Number: 11560831
International Application Number:
Confirmation Number: 6448

Title of Invention:

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS

DURING SEMICONDUCTOR

MANUFACTURING

First Named Inventor/Applicant Name: Ko-Ting Chen
Customer Number: 27765
Filer: Winston Hsu
Filer Authorized By:
Attorney Docket Number: NAUP0863USA4
Receipt Date: 17-APR-2009
Filing Date: 16-NOV-2006
Time Stamp: 02:30:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y.es)/ Y I. . ages
Number Message Digest | Part/.zip| (if appl.)
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1 menament arter Notice o owance 506316.PDF no 1
(Rule 312)
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. . 69213
5 Applicant Arguments/Remarks Made in 506317 PDE o 5
an Amendment
2b74a429413702e7fc3f47b66e9e 27cdfe2
08ce
Warnings:
Information:
54007
3 Specification 596313.PDF no 2
6bfe7fe105ebc1f11ae2¢22249c82626795b
232
Warnings:
Information:
24337
Drawings-only black and white line
4 ngs-only bla ! 596315.PDF no 1
drawings
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Information:
Total Files Size (in bytes):i 212792

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW, L\SPIO gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

27765 7590 02/10/2009 I EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION MULPURL SAVITRI
P.O. BOX 506 | ART UNIT PAPER NUMBER |

MERRIFIELD, VA 22116 2812

DATE MAILED: 02/10/2009

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

11/560,831 11/16/2006 Ko-Ting Chen NAUPO0863USA4 6448

TITLE OF INVENTION: METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR
MANUFACTURING

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

nonprovisional NO $1510 $300 $0 $1810 05/11/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

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

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

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

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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

27765 7590 02/10/2009
Certificate of Mailing or Transmission

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATI@J}ébI})/ certify that this Fee(s) Transmittal is being deposited with the United

P.O. BOX 506 States Postal Service with sufficient postage for first class mail in an envelope
e addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MERRIFIELD, VA 22116 transmitted to the USPTO (571) 273-2885, on the date indicated below.
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|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is hot checked.
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|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s)

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
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[] Other
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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. 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
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F.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the 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 terminaticn of proceedings or abandenment 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 frem this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, tc 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.8.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
Naticnal 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 accordance with the GSA regulations governing inspecticn of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a rcutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.
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METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
CIRCUITS DURING SEMICONDUCTOR MANUFACTURING

Appl. No. : 11/560,831 Confirmation No. 6448
Applicant : Ko-Ting Chen ct al.

Filed : November 16, 2006

TC/A.U. ;2812

Examiner : MULPURI, SAVITRI

Docket No. : NAUPO863USA4

Customer No. 2 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION
Sir:
In response to the Office action of November 18, 2008, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks/Arguments begin on page 4 of this paper.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:

Listing of Claims:

1. (Currently amended) A method for reducing charging damage to integrated
circuits during semiconductor manufacturing, comprising;:

providing a semiconductor substrate comprising thereon a number of integrated
circuit dies, said integrated circuit dies being separated from each other by scribe lanes
surrounding each said integrated circuit die, wherein said semiconductor substrate
comprises thereon a dielectric layer;

forming a mask over said dielectric layer, said mask comprising an interconnect
opening and a dummy, non-interconnect opening, wherein said interconnect opening
and said dummy, non-interconnect opening both are formed within each said
integrated circuit dic;

performing a plasma etching process to etch said dielectric layer through said
interconnect opening and said dummy, non-interconnect openings of said mask,
thereby forming an interconnect recessed trench and a dummy recessed trench in said
diclectric layer; and

filling said interconnect recessed trench and said dummy recessed trench with
conductive materials to form an interconnect feature and a dummy, non-interconnect
feature, wherein said interconnect feature electrically connects to an underlying
conductive layer, while said dummy, non-interconnect feature is floating or grounded
to said semiconductor substrate;

wherein seeend-epening said dummy, non-interconnect opening increases an

in-die shunt path current flow during said plasma etching process, thereby reducing

charge damage to said integrated circuit dies.

2. (Previously presented) The method according to claim 1 wherein an exposed
surface area of said interconnect and dummy, non-interconnect openings is higher than

5% of a die area of each said integrated circuit die.

3. (Original) The method according to claim 1 wherein said mask comprises

2
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photoresist.

4.  (Previously presented) The method according to claim 1 wherein said

interconnect recessed trench is a damascene opening.

5. (Previously presented) The method according to claim 1 wherein said

interconnect recessed trench is a contact hole.

6. (Original) The method according to claim 1 wherein said underlying conductive

layer comprises metal wiring and diffusion region.
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REMARKS/ARGUMENTS

1. Request for Continued Examination:

The applicant respectfully requests continued examination of the above-indicated

application as per 37 CFR 1.114.

2. Rejections over claims 1-6 under 35 U.S.C. 102(e):

Claim 1 was rejected under 35 U.S.C. 102(¢) as being anticipated by Allman et al.
(US 2006/0006538, hereinafter Allman).

According to MPEP 2141.02, a prior art reference must be considered in its
entirety, i.e., as a whole, including portions that would lead away from the claimed
invention. W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 220 USPQ
303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984)

Allman teaches a method of forming an extreme low-k circuit structure. Please
see FIG. 12A and 12B of Allman, to form such extreme low-k circuit structure, the
thermally evaporatable material 105 between interconnect lines 120i or vias 120v is
removed. In paragraph 29, Allman explicitly teaches that the openings 110 of FIG. 7,
cither on the right-hand side or left-hand side, are filled with conductive layer in order

to form damascene “‘interconnect” 120i and via 120v. Allman explicitly states that the

amascene metal structures in the openings are “interconnect” lines and vias
d tal st t th 110 “int 1 1 d

(paragraph 30 and FIG. 12A). Since the structures 1201 and 120v are for interconnect
purposes, they will eventually connect with a conductive structure (e.g. structure 130

in FIG. 12A) somewhere.

Allman teaches nothing about forming dummy. non-interconnect structures
concurrently with the interconnect structures for reducing charge damage during a
plasma etching. The difference between the claimed invention of the instant

application and the method disclosed by Allman can be more clearly seen through

4

Ex.1002 / Page 31 of 123
TSMC



10

15

20

25

30

FIGS. 12A-13. Particularly, in FIG. 12A or FIG. 12B, two interconnect lines 120i and
1201 are formed in the same level, however, no dummy, non-interconnect features are

formed between the two interconnect lines 120i and 1201. Because no dummy,

non-interconnect features are concurrently formed with the interconnect lines 1201 and

1201, the method taught by Allman is not capable of achieving the purpose of the

claimed invention of the instant application, that is, to increase an in-die shunt path

current flow during a plasma etching process, thereby reducing charge damage to said
integrated circuit dies.

The applicant submits that Allman fails to anticipate or render obvious, the
following limitations as required in claim 1:
forming a mask over said diclectric layer, said mask comprising an interconnect

opening and a dummy, non-interconnect opening, wherein said interconnect opening

and said dummy, non-interconnect opening both are formed within cach said
integrated circuit die;

performing a plasma etching process to etch said dielectric laver through said

interconnect opening and said dummy, non-interconnect openings of said mask,

thereby forming an interconnect recessed trench and a dummy recessed trench in said

dielectric layer;
filling said interconnect recessed trench and said dummy recessed trench with

conductive materials to form an interconnect feature and a dummy, non-interconnect

feature, wherein said interconnect feature clectrically connects to an underlying

conductive layer, while said dummy, non-interconnect feature is floating or grounded

to said semiconductor substrate; and

said dummy, non-interconnect opening increases an in-die shunt path current

flow during said plasma etching process, thereby reducing charge damage to said
integrated circuit dies.

The applicant respectfully requests that the Examiner give patentable weight to
the word “dummy” and the word “non-interconnect” recited in claim 1 because these
two words (“dummy” and “non-interconnect”) convey the kernel concept of the

claimed invention, which is not taught or anticipated by Allman.
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In light of the above, the applicant believes that the distinct features as required in
claim 1 distinguish the applicant’s invention from the cited references.
Reconsideration of the amended claim 1 is politely requested. As Claims 2-6 are

dependent upon claim 1, they should be allowable if claim 1 is allowed.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

casc.

Sincerely yours,

/Winston Hsu/ Date: 01/20/2009

Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time, i.c. 9 AM in D.C. = 10 PM in Taiwan.)
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11/560,831 CHEN ET AL.

Office Action Summary Examiner Art Unit
Savitri Mulpuri 2812

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

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

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 18 September 2008.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1 and 2 is/are pending in the application.

4a) Of the above claim(s) ___ is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)X Claim(s) 1-2 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s)____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20081107
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Application/Control Number: 11/560,831 Page 2
Art Unit: 2812

DETAILED ACTION

This action is in response to the applicant’'s communication filed on 9/18/2008

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 1-6 are rejected under 35 U.S.C. 102 (e) as being anticipated by Altman
et al (US 2006/0006538).

Altman et al inherently teaches a method for reducing charging damage to
integrated circuit during semiconductor manufacturing, comprising: providing a
semiconductor substrate comprising thereon a number of integrated circuit dies, said
integrated circuit dies being separated from each other by scribe lanes surrounding
each said integrated circuit die, wherein said semiconductor substrate comprises
thereon a dielectric layer r;

forming a mask over said dielectric layer, and said mask comprising a

first opening defining an interconnection pattern and a second opening defining a
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Application/Control Number: 11/560,831 Page 3
Art Unit: 2812

dummy pattern, wherein said first and second openings both are formed within each
said integrated circuit die (figh-fig.9 and related description);

performing plasma etching process to etch said dielectric layer through said first
and second openings of said mask, thereby forming an interconnect opening and a
dummy non-interconnect opening in said dielectric layer (Para 0023); and

filling said interconnect recessed trench and said dummy recessed trench
with conductive materials to form an interconnection feature and dummy feature ,
wherein said interconnection electrically connects to an underlying conductive layer,
while said dummy, non-interconnect is floating or ground to said semiconductor
substrate ‘fig. 10, and fig 11 and related description);

With respect to claims 2-6 Altman et al teaches inherently teach an exposed
surface area of said first and second openings is higher than 5 % of die area of each
said integrated circuit die (fig.6), wherein said mask comprises photoresist “107”,
wherein interconnection recessed feature is damascene opening “110”, wherein
interconnect recessed feature is a contact hole “110” and wherein said underlying
conductive layer comprises metal wiring (101i)

It is concluded that Altman et al inherently teaches second opening increase an
in-die shunt path current flow during said plasma etching process; thereby reducing
charge damage to say integrated circuit dies. Because Altman et al also uses plasma
etching of dielectric layers “102, 105" by plasma and holes or formed with a die and
filling the opening with metal for interconnection connecting the wiring portion “1017i)

and filling the second opening with a metal directly contacting the surface of the
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Application/Control Number: 11/560,831 Page 4
Art Unit: 2812

substrate. In other word the process and the final structure is exactly same in the
Altman as instantly claimed process , so Altman et al inherently second opening
increase an in-die shunt path current flow during said plasma etching process; thereby
reducing charge damage to said integrated circuit dies.
Response to Arguments

Applicant's arguments filed on 9/18/2008 have been fully considered but they are
not persuasive. Applicant argues that Allman teaches that openings "110" are filled with
conductive layer with damascene interconnect and via interconnect. However, Allman
teaches two openings “110” and filling the openings with conductive material, wherein,
the left side, conductive material “120” is connecting to doped region “101i " and, on the
right side, connecting directly to substrate as shown Fig. 11, which is exactly same as
instant invention, where conductive region "362,382” connecting to doped region “302”
and 366, 386" are connected to substrate as shown in Fig. 10. In other words, the
claimed process is same as Allman, only differed by an additional word "dummy, which

doe not distinguish the process.

Conclusion

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

MONTHS from the mailing date of this action. In the event a first reply is filed within
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Application/Control Number: 11/560,831 Page 5
Art Unit: 2812

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

than SIX MONTHS from the mailing date of this final action.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Savitri Mulpuri whose telephone number is 571-272-
1677. The examiner can normally be reached on Mon-Fri from 8 a.m. to 4.30 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Charles Garber, can be reached on 571-272-2194. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
CIRCUITS DURING SEMICONDUCTOR MANUFACTURING

Appl. No. : 11/560,831 Confirmation No. 6448
Applicant :  Ko-Ting Chen et al.

Filed . November 16, 2006

TC/A.U. : 2812

Examiner : MULPURI, SAVITRI

Docket No. : NAUPO0863USA4

Customer No. 2 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT
Sir:
In response to the Office action of August 15, 2008, please amend the above-identified

application as follows:

Amendments to the Specification arc reflected on page 2 of this paper.

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

Remarks/Arguments begin on page 5 of this paper.
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Appl. No. 11/560,831
Amdt. dated September 18, 2008
Reply to Office action of August 15, 2008

Amendments to the Specification

Please replace paragraph [0044] with the following context:

As shown in FIG. 8, after the formation of the trench opening 312 and dummy trench
openings 314 and 316, a photoresist layer 330 is coated over the substrate 300. The
photoresist layer 330 comprises an opening 332 322 that is directly above the trench
opening 312 and a dummy opening 336 326 that is directly above the dummy trench
opening 316. Since the conductive layer 304 is situated directly under the dummy trench
opening 314, it is forbidden to provide any dummy opening on the dummy trench
opening 314 in order to prevent communication between the dummy trench opening and

the conductive layer 304.

Please replace paragraph [0045] with the following context:

As shown in FIG. 9, using the photoresist layer 330 as an etching hard mask, another
plasma etching process is carried out to ctch the diclectric layer 310 through the opening
332 322 and dummy opening 336 326 to form via opening 342 and dummy via opening
346 in the lower portion of the diclectric layer 310. The photoresist layer 320 is then
removed. Likewise, the purpose of the dummy opening 346 is to increase the in-die shunt

path current flow during the plasma etching process.
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Appl. No. 11/560,831
Amdt. dated September 18, 2008
Reply to Office action of August 15, 2008

Amendments to the Claims:

1. (Currently amended) A method for reducing charging damage to integrated circuits
during semiconductor manufacturing, comprising:

providing a semiconductor substrate comprising thereon a number of integrated
circuit dies, said integrated circuit dies being separated from each other by scribe lanes
surrounding each said integrated circuit die, wherein said semiconductor substrate
comprises thereon a diclectric layer;

forming a mask over said diclectric layer, said mask comprising a-first-openine-

definingan-interconnection-pattern an interconnect opening and a seeeond-opening-
defininga dummy, non-interconnect patters opening, wherein said first-and-second-

openines interconnect opening and said dummy, non-interconnect opening both are

formed within each said integrated circuit die;
performing a plasma etching process to etch said dielectric layer through said first

interconnect opening and seeend said dummy, non-interconnect openings of said mask,

thereby forming an intereenneetion interconnect recessed feature trench and a reeessed-

dummy-featare dummy recessed trench in said dielectric layer; and
filling said ntereonneectionreeessed-feature interconnect recessed trench and said

reeessed-dummyfeature dummy recessed trench with conductive materials to form an

intereonneetion interconnect feature and a dummy, non-interconnect feature, wherein said

intereonneetionfeature interconnect feature electrically connects to an underlying

conductive layer, while said dummy, non-interconnect feature is floating or grounded to

said semiconductor substrate;
wherein second opening increases an in-die shunt path current flow during said

plasma etching process, thereby reducing charge damage to said integrated circuit dies.

2. (Currently amended) The method according to claim 1 wherein an exposed surface

area of said first-interconnect and seeend dummy, non-interconnect openings is higher

3
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Appl. No. 11/560,831
Amdt. dated September 18, 2008
Reply to Office action of August 15, 2008

than 5% of a dic arca of cach said integrated circuit die.

3. (Original) The method according to claim 1 wherein said mask comprises

photoresist.

4. (Currently amended) The method according to claim 1 wherein said interconneetion
reeessed-feature interconnect recessed trench is a damascene opening.

5. (Currently amended) The method according to claim 1 wherein said #tereonneetion
reeessed-feature interconnect recessed trench is a contact hole.

6.  (Original) The method according to claim 1 wherein said underlying conductive

layer comprises metal wiring and diffusion region.
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Appl. No. 11/560,831
Amdt. dated September 18, 2008
Reply to Office action of August 15, 2008

REMARKS/ARGUMENTS

Reconsideration of the instant application is politely requested. In order to more
particularly point out and distinctly claim that which the applicants regard as their
invention, claim 1 has been amended. No new matter is introduced.

Claim 1 was rejected under 35 U.S.C. 102(e) as being anticipated by Allman et al.
(US 2006/0006538, hereinafter Allman). The applicants respectfully submit that Allman
et al. fails to anticipate or render obvious, the limitations of “forming a mask over said

dielectric layer, said mask comprising an interconnect opening and a dummy,

non-interconnect opening, wherein said interconnect opening and said dummy,
non-interconnect opening both are formed within cach said integrated circuit die”,
“performing a plasma etching process to etch said dielectric layer through said
interconnect opening and said dummy, non-interconnect openings of said mask, thereby
forming an interconnect recessed trench and a dummy recessed trench in said dielectric
layer”, and “filling said interconnect recessed trench and said dummy recessed trench

with conductive materials to form an interconnect feature and a dummy. non-interconnect

feature, wherein said interconnect feature electrically connects to an underlying

conductive layver, while said dummy, non-interconnect feature is floating or grounded to

said semiconductor substrate”, as required by the amended claim 1.

Allman discloses an extreme low-k circuit structure and method. Allman
explicitly teaches that the openings 110 are filled with conductive layer to form

damascene interconnect 120i and via 120v (paragraph 29). Though FIGS. 7-11 of the

cited reference show that the metal in the second opening 110 directly contacts the
surface of the substrate, Allman ct al. explicitly teaches that the damascene metal in the

openings 110 arc interconnect lines and vias. Accordingly, the interconnect structures

1201 and the via structures 120v will surely connect with an underlying conductive
structure 130 somewhere other than the cross sections through FIGS. 7-11 (paragraph 30
and FIG. 12A). According to MPEP 2141.02, a prior art reference must be considered in

its entirety, i.e., as a whole, including portions that would lead away from the claimed

5
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Appl. No. 11/560,831
Amdt. dated September 18, 2008
Reply to Office action of August 15, 2008

invention. W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 220 USPQ 303

(Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984)

Allman teaches nothing about “a dummy, non-interconnect opening”, as required

in the amended claim 1. Reconsideration of claim 1 is therefore respectfully requested. As

Claims 2-6 are dependent upon claim 1, they should be allowable if claim 1 is allowed.

Applicant respectfully requests that a timely Notice of Allowance be issued in this case.

Sincerely yours,

_.**" ¥ - - ;4
é

& on A I ]
Ll PLgEpe IR L
£

Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrificld, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Date:

09/18/2008

Note: Please leave a message in my voice mail if you need to talk to me. (The time in D.C.

is 12 hours behind the Taiwan time, i.c. 9 AM in D.C. = 9 PM in Taiwan.)
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Application No. Applicant(s)
11/560,831 CHEN ET AL.

Office Action Summary Examiner Art Unit
Savitri Mulpuri 2812

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

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

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 16 November 2006.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-6 is/are pending in the application.

4a) Of the above claim(s) ___ is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)X Claim(s) 1-6 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s)____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 11/24/2006. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080808
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Application/Control Number: 11/560,831 Page 2
Art Unit: 2812

DETAILED ACTION

This action is in response to the applicant’'s communication filed on 11/16/2006.

Information Disclosure Statement
The information disclosure statement, filed on 11/16/2006, was considered

by the examiner.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section made in this
Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for patent or
(2) a patent granted on an application for patent by another filed in the United States before
the invention by the applicant for patent, except that an international application filed under
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an

application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

Claims 1-6 are rejected under 35 U.S.C. 102 (e) as being anticipated by
Altman et al (US 2006/0006538).

Altman et al inherently teaches a method for reducing charging damage
to integrated circuit during semiconductor manufacturing, comprising: providing
a semiconductor substrate comprising thereon a number of integrated circuit

dies, said integrated circuit dies being separated from each other by scribe lanes
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surrounding each said integrated circuit die, wherein said semiconductor
substrate comprises thereon a dielectric layer r;

forming a mask over said dielectric layer, and said mask
comprising a first opening defining an interconnection pattern and a second
opening defining a dummy pattern, wherein said first and second openings both
are formed within each said integrated circuit die (fig-fig.9 and related
description);

performing plasma etching process to etch said dielectric layer through
said first and second openings of said mask, thereby forming an interconnection
recessed feature and a recessed dummy feature in said dielectric layer (Para
0023); and

filling said interconnection recessed feature and said recessed dummy
feature with conductive materials to form an interconnection feature and dummy
feature , wherein said interconnection electrically connects to an underlying
conductive layer, while said dummy feature is floating or ground to said
semiconductor substrate fig. 10, and fig 11 and related description);

With respect to claims 2-6 Altman et al teaches inherently teach an
exposed surface area of said first and second openings is higher than 5 % of die
area of each said integrated circuit die (fig.6), wherein said mask comprises
photoresist “107”, wherein interconnection recessed feature is damascene
opening “110”, wherein interconnect recessed feature is a contact hole “110” and

wherein said underlying conductive layer comprises metal wiring (101i)
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It is concluded that Altman et al inherently teaches second opening
increase an in-die shunt path current flow during said plasma etching process;
thereby reducing charge damage to said integrated circuit dies. Because Altman
et al also uses plasma etching of dielectric layers “102, 105” by plasma and holes
or formed with a die and filling the opening with metal for interconnection
connecting the wiring portion “101”i) and filling the second opening with a metal
directly contacting the surface of the substrate. In other word the process and the
final structure is exactly same in the Altman as instantly claimed process , so
Altman et al inherently second opening increase an in-die shunt path current flow
during said plasma etching process; thereby reducing charge damage to said
integrated circuit dies.

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Prior art teaches damascene process filling two holes.

Conclusion

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Savitri Mulpuri whose telephone number is
571-272-1677. The examiner can normally be reached on Mon-Fri from 8 a.m. to
430 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the
examiner's supervisor, Charles Garber, can be reached on 571-272-2194. The
fax phone number for the organization where this application or proceeding is

assigned is 571-273-8300.

Page 4
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Art Unit: 2812

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

[Savitri Mulpuri/
Primary Examiner, Art Unit 2812
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Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
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countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

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

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED
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The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to

Ex.1002 / Page 71 of 123

TSMC



espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
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METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING
SEMICONDUCTOR MANUFACTURING

DESCRIPTION

Cross Reference To Related Applications
[Para 1] This is a continuation-in-part of U.S. patent application Ser. No. 10/908,815, filed

May 27, 2005.

Background of the Invention

[Para 2] 1. Field of the Invention

[Para 3] The present invention relates generally to the field of semiconductor fabrication
and, more particularly, to a method of reducing charging damage to integrated circuits
during semiconductor manufacturing. The present invention is particularly suited for ion

implant processing in an ion implanter without employing a plasma flood system.

[Para 4] 2. Description of the Prior Art

[Para 5] lon implanters and ion implant process are commonly used in the manufacture of
semiconductor products for implanting dopant species into wafers or semiconductor
substrates to change the conductivity of the material in such substrates. lon implanters

generally comprise an ion source for generating a beam of ions, a mass analyzer for

Page 1 of 32
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selecting a particular species of ions from the ion beam and means to direct the mass-
selected ion beam through a vacuum chamber onto a target substrate supported on a
substrate holder. A high-current ion implanter usually encompasses a plasma flood system

used to neutralize positive ions.

[Para 6] Influence of ion implant process on wafers has been investigated. It has been
revealed that when processing a wafer in plasma ambient or ion implant process
environment, charging damage occurs due to surface charge build-up. Such charging

damage to integrated circuits can result in costly losses of product.

[Para 7] Typically, damage to thin insulators such as gate oxide sandwiched between a
conductive substrate and isolated conductive electrodes on the surface of a wafer (gates)
occurs due to current flow through the insulator, driven by a potential difference between
the surface electrode and the substrate. During wafer processing, wafer-scale potential
differences are caused by global non-uniformities in plasma density and/or electron
temperature or, in the case of ion-beam equipment, by spatially imperfect neutralization of

the charging caused by the ion beam.

[Para 8] When devices are under the beam in a high-current ion implanter, they are
exposed to positive charging from the high-energy ion beam, from “slow” ions (ionized
background gases or the plasma used for charge neutralization), and from secondary
electrons emitted from the surface of the wafer due to ionic impact. They are also exposed
to negative charging from the “electron shower” or the plasma electrons from a plasma
flood system used to neutralize positive charging. Therefore, the net positive charging when

devices are under the beam is the sum of the positive and negative charging.
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[Para 9] Lukaszek in U.S. Pat. No. 5,998,282 describes a method of reducing charging
damage to integrated circuits in ion implant and plasma-based integrated circuit process
equipment. Charging damage to integrated circuits during ion implantation and plasma
processing of integrated circuit die in a semiconductor wafer is reduced by processing
scribe lanes during wafer fabrication to facilitate the flow of current to and from the wafer
substrate through the scribe lanes during integrated circuit fabrication and reduce current
flow through integrated circuit components. Lukaszek also reveals that increasing shunt
path current flow within the integrated circuit die is difficult due to circuit layout

constraints.

Summary of the Invention

[Para 10] It is the primary object of the present invention to provide an improved method of
reducing charging damage to integrated circuits during semiconductor manufacturing,
wherein the difficulty of increasing shunt path current flow within the integrated circuit die

is overcome.

[Para 11]In accordance with the claimed invention, a method of reducing charging damage
to integrated circuits during semiconductor manufacturing is disclosed. A semiconductor
substrate comprising thereon a number of integrated circuit dies is provided. The integrated
circuit dies are separated from each other by scribe lanes surrounding each integrated
circuit die. Each integrated circuit die comprises thereon at least a first device region, a
second device region and a trench isolation dummy region. A first implant mask is formed

over the semiconductor wafer, the first implant mask covers the second device region and
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the trench isolation dummy region, while exposing the semiconductor substrate within the
first device region. Dopant species are implanted into the exposed semiconductor substrate
within the first device region to form first doping regions therein. The first implant mask is
stripped off. A second implant mask is formed over the semiconductor wafer. The second
implant mask covers the first device region, while exposing the semiconductor substrate
within the first device region and a plurality of trench dummy features of the trench
isolation dummy region. Dopant species are implanted into the exposed semiconductor

substrate within the second device region to form second doping regions therein.

[Para 12] From one aspect of this invention, the claimed invention method includes the
steps of providing a semiconductor substrate comprising thereon a number of integrated
circuit dies, the integrated circuit dies being separated from each other by scribe lanes
surrounding each integrated circuit die, wherein the semiconductor substrate comprises
thereon a dielectric layer; forming a mask over the dielectric layer, the mask comprising a
first opening defining an interconnection pattern and a second opening defining a dummy
pattern, wherein the first and second openings both are formed within each integrated
circuit die; performing a plasma etching process to etch the dielectric layer through the first
and second openings of the mask, thereby forming an interconnection recessed feature and
a recessed dummy feature in the dielectric layer; and filling the interconnection recessed
feature and the recessed dummy feature with conductive materials to form an
interconnection feature and a dummy feature, wherein the interconnection feature
electrically connects to an underlying conductive layer, while the dummy feature is floating

or grounded to the semiconductor substrate.
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[Para 13] These and other objectives of the present invention will no doubt become obvious
to those of ordinary skill in the art after reading the following detailed description of the

preferred embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings

[Para 14] The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the description, serve to explain
the principles of the invention. In the drawings:

[Para 15] FIG. 1 is a schematic plan view of layout of a photoresist implant mask for
implementing lightly doped drain (LDD) regions of high-voltage devices in an integrated
circuit die;

[Para 16] FIG. 2 is a schematic plan view of layout of a photoresist implant mask for
implementing LDD regions of high-voltage devices in an integrated circuit die according to
one preferred embodiment of the present invention;

[Para 17] FIGS. 3-6 are schematic, cross-sectional diagrams showing the method of
reducing charging damage to integrated circuits during semiconductor manufacturing in
accordance with the preferred embodiment of the present invention;

[Para 18] FIGS. 7-10 are schematic, cross-sectional diagrams showing the method of
reducing charging damage to integrated circuits during semiconductor manufacturing in
accordance with another preferred embodiment of the present invention;

[Para 19] FIG. 11 illustrates another embodiment of this invention; and

[Para 20] FIGS. 12-13 illustrates still another embodiment of this invention.
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Detailed Description
[Para 21] In describing the preferred embodiment of the present invention, reference will be
made herein to FIGS. 1-2 of the drawings. Features of the invention are not drawn to scale

in the drawings.

[Para 22] As previously described, high-current ion implanters are typically equipped with a
plasma flood gun, which is an effective apparatus for suppressing positive charging of
wafer. In some cases, however, the ion implanter is not equipped or operated with such
plasma flood gun, for example, a medium-current ion implanter that is generally used to
provide a dosage of about TE11~1E14 atoms/cm? and ion implant energy of about
10KeV~500KeV. Such medium-current ion implanters are typically employed to form lightly

doped source/drain doping regions in the substrate.

[Para 23] FIG. 1 is a schematic plan view of layout of a photoresist implant mask 20 for
implementing lightly doped drain (LDD) regions of high-voltage devices in an integrated
circuit die. As shown in FIG. 1, the integrated circuit die 10 is surrounded with scribe lanes
12. A number of test key regions (not explicitly shown) are defined within the scribe lanes
12. Within the integrated circuit die 10, device ion wells, gate oxide layer, polysilicon gates,
and shallow trench isolation (STI) region have been formed on the substrate such as a

silicon substrate.

[Para 24] The photoresist implant mask 20, which masks a large surface area of the

integrated circuit die 10, has small-area openings 22 located at the lower left-hand corner
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of the integrated circuit die 10. The openings 22 expose the substrate surface of the high-
voltage (HV) devices such as HV NMOS devices to be doped with a medium-current ion

implanter.

[Para 25] Since the high-voltage devices occupy relatively small part of the die area, the area
of the exposed substrate surface through the openings 22 is therefore very small, typically
about 0.2%~2% of the die area. It has been found that the small-area openings 22 of the
photoresist implant mask 20 during the LDD ion implant process is the root cause of device

damage such as polysilicon gate bursting.

[Para 26] In light of the above, there is a need to provide an improved method for making
integrated circuits that is able to overcome the above-mentioned LDD doping-related
charging damage. Such a method must not, however, introduce any undesired side effects

such as decreased device performance or excessively high manufacturing costs.

[Para 27] Please refer to FIG. 2. FIG. 2 is a schematic plan view of layout of a photoresist
implant mask 20a for implementing LDD regions of high-voltage devices in an integrated
circuit die according to one preferred embodiment of the present invention, wherein like

numerals designate like elements, regions or devices.

[Para 28] As shown in FIG. 2, a semiconductor wafer 1 comprises thereon a number of
integrated circuit dies 10 and scribe lanes 12 that separate the integrated circuit dies 10. A
number of test key regions (not explicitly shown) are defined within the scribing lanes 12.

Within the integrated circuit die 10, device ion wells, gate oxide layer, polysilicon gates, and
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shallow trench isolation (STI) region have been formed on the substrate such as a silicon

substrate.

[Para 29] The photoresist implant mask 20a comprises small-area openings 22 that expose
the underlying substrate surface of the high-voltage (HV) devices such as HV NMOS devices
to be doped with a medium-current ion implanter. The exposed substrate surface of the HV
devices (hereinafter referred to as “exposed device substrate surface”) through the openings
22 is typically source/drain region isolated by STI. The photoresist implant mask 20a
further comprises dummy openings 24 distributed within the die 10 on the rest of the die
area. The scribe lanes 12 may be partly masked. Alternatively, the scribe lanes may be

completely clear and opened (not covered by photoresist implant mask 20a).

[Para 30] The dummy openings 24 are deliberately provided for increasing the exposed
substrate surface during the LDD ion implant. According to the preferred embodiment, the
dummy openings 24 expose non-device area of the substrate surface (hereinafter referred
to as “exposed non-device substrate surface”). For example, these dummy openings 24 may
encompass the STI dummy patterns used to reduce loading effect during the fabrication of
STI. The sum of the exposed device substrate surface and the exposed non-device
substrate surface during the LDD ion implant through the openings 22 and 24 is preferably

larger than 5% of the die area.

[Para 31] It is advantageous to use the present invention because the additional dummy
openings 24 increase the shunt path current flow through the substrate within the
integrated circuit die 10, thereby reducing the likelihood of charging damage to the high-

voltage devices during LDD ion implant.
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[Para 32] FIGS. 3-6 are schematic, cross-sectional diagrams showing the method of
reducing charging damage to integrated circuits during semiconductor manufacturing in
accordance with the preferred embodiment of the present invention. As shown in FIG. 3, the
semiconductor substrate 100 comprises thereon a high-voltage device region 101, a low-
voltage device region 102, a medium-voltage device region 103, and a STI dummy region
104. STl structure 110 is formed in the surface of the semiconductor substrate 100 to
electrically insulate electrical components fabricated on the surface of the semiconductor

substrate 100. Device ion wells such as P well or N well are not shown.

[Para 33] Within the high-voltage device region 101, high-voltage MOS transistors such as,
for example, 5V MOS transistor devices are to be formed therein. A gate electrode 121 of an
exemplary high-voltage NMOS transistor is shown in the high-voltage device region 101.
The gate electrode 121 is stacked on a thick gate oxide layer 131 and is insulated from the
underlying semiconductor substrate 100. Within the low-voltage device region 102, low-
voltage MOS transistors such as, for example, 1.8V MOS transistor devices are to be formed
therein. A gate electrode 122 of an exemplary low-voltage NMOS transistor is shown in the
low-voltage device region 102. The gate electrode 122 is stacked on a gate oxide layer 132
that is thinner than the gate oxide layer 131 and is insulated from the underlying
semiconductor substrate 100. Within the medium-voltage device region 103, medium-
voltage MOS transistors such as, for example, 3.3V MOS transistor devices are to be formed
therein. Gate electrodes 123 of three exemplary low-voltage NMOS transistors are formed
within the low-voltage device region 103. Each of the gate electrodes 123 is stacked on a
gate oxide layer 133 and is insulated from the underlying semiconductor substrate 100.

Within the STI dummy region 104, a plurality of STI dummy features 124 are provided, as
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previously mentioned, for the sake of loading effect during the fabrication of STI. The
plurality of STI dummy features 124 provide exposed semiconductor substrate surface on

which no active circuit or electrical component will be formed.

[Para 34] As shown in FIG. 4, an LDD implant photoresist mask 210 is formed over the
semiconductor substrate 100. The LDD implant photoresist mask 210 covers the high-
voltage device region 101, the low-voltage device region 102 and the STI dummy region
104, while exposing the medium-voltage device region 103. Since the medium-voltage
device region 103 occupies a large part of the die area, a large surface area of the
semiconductor substrate 100 within each die is exposed at this stage. The semiconductor
substrate 100 is then subjected to an LDD ion implant process to implant dopants such as
arsenic into the substrate, thereby forming LDD diffusion regions 143 in the medium-
voltage device region 103. According to the preferred embodiment, in order to provide
suitable dosages, the LDD ion implant process is carried out in a medium-current ion
implanter without employing a plasma flood system or plasma flood gun. The LDD implant

photoresist mask 210 is then stripped.

[Para 35] As shown in FIG. 5, another LDD implant photoresist mask 220 is formed over the
semiconductor substrate 100. The LDD implant photoresist mask 220 covers the medium-
voltage device region 103, the low-voltage device region 102, and exposes the high-
voltage device region 101. As previously described, since the high-voltage devices occupy
relatively small part of each die area, the exposed surface area of the high-voltage devices
during the LDD implant is therefore very small, typically about 0.2%~2% of the die area. In

order to increase the exposed surface area of the semiconductor substrate 100 during the
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LDD implant and to reduce charging damage, the STI dummy region 104 and the plurality of

STI dummy features 124 are also exposed though the LDD implant photoresist mask 220.

[Para 36] By doing this, the total exposed surface area of the semiconductor substrate 100
within each die increases up to larger than 5% of each die area. The semiconductor
substrate 100 is then subjected to another LDD ion implant process to implant dopants
such as arsenic into the substrate, thereby forming LDD diffusion regions 141 in the high-
voltage device region 101. According to the preferred embodiment, in order to provide
suitable dosages, this LDD ion implant process is also carried out in a medium-current ion
implanter without employing a plasma flood system or plasma flood gun. The LDD implant

photoresist mask 220 is then stripped.

[Para 37] As shown in FIG. 6, still another LDD implant photoresist mask 230 is formed over
the semiconductor substrate 100. The LDD implant photoresist mask 230 now covers the
medium-voltage device region 103, the high-voltage device region 101, and exposes the
low-voltage device region 102, and, optionally, the STI dummy region 104. If the exposed
surface area of the high-voltage devices during the LDD implant is small, for example, less
than 5% of the die area, the STI dummy region 104 and the plurality of STI dummy features

124 are exposed though the LDD implant photoresist mask 230.

[Para 38] Likewise, the semiconductor substrate 100 is subjected to an LDD ion implant
process to implant dopants such as arsenic into the substrate, thereby forming LDD

diffusion regions 142 in the low-voltage device region 102. According to the preferred
embodiment, in order to provide suitable dosages, this LDD ion implant process is also

carried out in a medium-current ion implanter without employing a plasma flood system or
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plasma flood gun. The LDD implant photoresist mask 230 is then stripped. The subsequent
processes include sidewall spacer formation, heavily doped source/drain implant, and
salicide processes are omitted. It is noted that the subsequent heavily doped source/drain

implant is typically carried out using a high-current ion implanter.

[Para 39] It is to be understood that even the above exemplary embodiments reveal the
present invention method of reducing charging damage to integrated circuits during LDD
implant process of high-voltage MOS devices, this invention should not be limited thereto.
The present invention may be applied in other applications such as for example plasma
etching process. Furthermore, it is noted that the sequence of ion implanting the high-
voltage device region 101, the low-voltage device region 102 and the medium-voltage
device region 103 may be changed. For example, in accordance with another preferred

embodiment, the LDD regions of the high-voltage device region 101 are implanted first.

[Para 40] FIGS. 7-10 are schematic cross-sectional diagrams illustrating a method of
reducing charging damage to integrated circuits during plasma etching utilized in a dual

damascene process in accordance with one exemplary embodiment of this invention.

[Para 41] As shown in FIG. 7, a substrate or a base layer 300 having thereon a conductive
layer 302 and a conductive layer 304 is provided. The conductive layers 302 and 304 may
be lower level metal wiring or doped diffusion regions. A dielectric layer 310 is deposited on
the substrate 300 and covers the conductive layers 302 and 304. A photoresist layer 320 is
coated on the dielectric layer 310. The photoresist layer 320 comprises an opening 322 and

dummy openings324 and 326, which are formed within each die area.
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[Para 42] Subsequently, using the photoresist layer 320 as an etching hard mask, a plasma
etching process is carried out to etch the dielectric layer 310 through the opening 322 and
dummy openings 324 and 326 to form trench opening 312 and dummy trench openings
314 and 316 in the upper portion of the dielectric layer 310. The photoresist layer 320 is
then removed. The trench opening 312 is directly above the conductive layer 302, while the

dummy trench opening 314 is directly above the conductive layer 304.

[Para 43] The purpose of the dummy openings 324 and 326 is to increase the in-die shunt
path current flow for the plasma etching process. It is recommended that the exposed
surface area of the opening 322 and dummy openings324 and 326 is higher than 5% of the

die area.

[Para 44] As shown in FIG. 8, after the formation of the trench opening 312 and dummy
trench openings 314 and 316, a photoresist layer 330 is coated over the substrate 300. The
photoresist layer 330 comprises an opening 332 that is directly above the trench opening
312 and a dummy opening 336 that is directly above the dummy trench opening 316. Since
the conductive layer 304 is situated directly under the dummy trench opening 314, it is
forbidden to provide any dummy opening on the dummy trench opening 314 in order to

prevent communication between the dummy trench opening and the conductive layer 304.

[Para 45] As shown in FIG. 9, using the photoresist layer 330 as an etching hard mask,
another plasma etching process is carried out to etch the dielectric layer 310 through the
opening 332 and dummy opening 336 to form via opening 342 and dummy via opening

346 in the lower portion of the dielectric layer 310. The photoresist layer 320 is then
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removed. Likewise, the purpose of the dummy opening 346 is to increase the in-die shunt

path current flow during the plasma etching process.

[Para 46] As shown in FIG. 10, using methods known to this industry, copper wiring 362 and
copper via 382 are formed within the trench opening 312 and via opening 342, respectively.
Concurrently, dummy copper features 364, 366 and 386 are formed within the dummy
trench openings 314, 316 and dummy via opening 346, respectively. According to the
preferred embodiment, the dummy copper features 364, 366 and 386 are floating.

Alternatively, the dummy copper feature 366 and 386 may be grounded to the substrate.

[Para 47] The above exemplary embodiment is known as trench-first dual damascene
process. It is understood that the present invention is also suited for other damascene
processes such as via-first processes or any plasma etching processes where charge
damage due to plasma etching is an issue. For example, this invention is also suited for

contact hole etching process.

[Para 48] FIG. 11 illustrates another embodiment of this invention. As shown in FIG. 11, a
semiconductor substrate 400 such as a silicon substrate having thereon a diffusion region
402 is provided. A dielectric layer 410 is deposited on the semiconductor substrate 400. A
photoresist layer 420 is coated on the dielectric layer 410. The photoresist layer 420
comprises opening 422 and dummy openings 424 and 426. Using the photoresist layer 420
as an etch hard mask, a plasma dry etching process is carried to etch the dielectric layer
410 through the opening 422 and dummy openings 424 and 426, thereby forming contact

hole 412 and dummy holes 414 and 416.
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[Para 49] The contact hole 412 communicates with the underlying diffusion region 402 of a
semiconductor device such as a transistor. The dummy holes 414 and 416 expose non-
active regions such as shallow trench isolation (STI) region 404. The dummy holes 414 and
416 increase the in-die shunt path current flow during the plasma etching of the contact
hole. It is recommended that the exposed surface area of the opening 422 and dummy

openings 424 and 426 is higher than 5% of the die area.

[Para 50] FIGS. 12-13 illustrates another embodiment of this invention. As shown in FIG. 12,
a substrate or base layer 500 is provided. A conductive layer 502 is provided in the base
layer 500. The conductive layer 502 may be a lower level metal wiring. A dielectric layer 510
is deposited on the base layer 500. A via 512 is formed in the dielectric layer 510. A metal
layer 520 such as aluminum layer is formed on the dielectric layer 510. A photoresist layer
530 is coated on the metal layer 520. The photoresist layer 530 is then patterned using
conventional lithographic methods to form interconnection pattern 532 and dummy

patterns 534 and 536.

[Para 51] As shown in FIG. 13, using the interconnection pattern 532 and dummy patterns
534 and 536 as an etch hard mask, a plasma dry etching process is carried out to etch the
metal layer 520 that is not covered with the interconnection pattern 532 and dummy
patterns 534 and 536, thereby forming interconnection wiring 522 and dummy features
524 and 526. These dummy features 524 and 526 increase the in-die shunt path current
flow during the subsequent plasma enhanced chemical vapor deposition (PECVD) process

and help to reduce charge damage.
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[Para 52] Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be construed as limited only by the

metes and bounds of the appended claims.
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What is claimed is:

[Claim 1] 1. A method for reducing charging damage to integrated circuits during
semiconductor manufacturing, comprising:

providing a semiconductor substrate comprising thereon a number of integrated
circuit dies, said integrated circuit dies being separated from each other by scribe lanes
surrounding each said integrated circuit die, wherein said semiconductor substrate
comprises thereon a dielectric layer;

forming a mask over said dielectric layer, said mask comprising a first opening
defining an interconnection pattern and a second opening defining a dummy pattern,
wherein said first and second openings both are formed within each said integrated circuit
die;

performing a plasma etching process to etch said dielectric layer through said first
and second openings of said mask, thereby forming an interconnection recessed feature
and a recessed dummy feature in said dielectric layer; and

filling said interconnection recessed feature and said recessed dummy feature with
conductive materials to form an interconnection feature and a dummy feature, wherein said
interconnection feature electrically connects to an underlying conductive layer, while said
dummy feature is floating or grounded to said semiconductor substrate;

wherein second opening increases an in-die shunt path current flow during said

plasma etching process, thereby reducing charge damage to said integrated circuit dies.

[Claim 2] 2. The method according to claim 1 wherein an exposed surface area of said

first and second openings is higher than 5% of a die area of each said integrated circuit die.

[Claim 3] 3. The method according to claim 1 wherein said mask comprises photoresist.
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[Claim 4] 4. The method according to claim 1 wherein said interconnection recessed

feature is a damascene opening.

[Claim 5] 5. The method according to claim 1 wherein said interconnection recessed

feature is a contact hole.

[Claim 6] 6. The method according to claim 1 wherein said underlying conductive layer

comprises metal wiring and diffusion region.
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ABSTRACT
An integrated circuit die includes thereon a first device region, a second device region and a
non-active region. A first implant mask, which covers the second device region and the
non-active region, while exposing the first device region, is formed over the semiconductor
substrate. Dopant species are implanted into the exposed semiconductor substrate within
the first device region to form first doping regions therein. A second implant mask is
formed over the semiconductor substrate. The second implant mask covers the first device
region, while exposing the second device region and a portion of the non-active region.
Dopant species are implanted into the exposed semiconductor substrate within the second

device region to form second doping regions therein.
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Fig. 1
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Fig. 2
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and Residence  Taiwan, R.O.C.
Citizen of: R.O.C.
NPO#NAU-POBSI-USA4 Combined Declaration and FPower of Attorney, Page 2 qf' 2 FHNPO-POOOIEUS

DSRO-095U018926
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PATENT

Docket No NAUP0863USA4

COMBINED DECLARATION AND POWER OF ATTORNEY

As a below named inventor , I hereby declare that :

I believe I am the sole (if only one name appears below) , or joint (if more than one name
appears) , original and first inventor of the subject matter which is claimed and for which a
patent is sought on the invention entitled :

"METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
CIRCUITS DURING SEMICONDUCTOR MANUFACTURING"

+ The specification for the above entitled invention is filed herewith.
The specification for the above entitled invention was filed previously

with application serial number: Filing Date:

1 hereby state that I have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of
the invention disclosed in this application in accordance with Title 37, Code of Federal
Regulations, Section 1.56 (a). 1 further acknowledge the duty in any continuation-in-part
application to disclose to the Patent and Trademark Office all information known to be material
to the patentability of the invention disclosed in this application, as defined in 1.56, which
became available to me between the filing date of the prior application and the filing date of this
application.

PRIORITY CLAIM

There is no claim of priority

+  Claim of priority is based on the following:

(1) This is a Continuation iyn part of U.S. application No.:10/908.815, filed 2005/05/27:

POWER OF ATTORNEY and
CORRESPONDENCE ADDRESS INDICATION

I hereby revoke all previous powers of attorney given in the above-identified application.

I hereby appoint the practitioners associated with the Customer Number: 027765 as my/our
attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in
the United States Patent and Trademark Office connected therewith.

Please recognize or change the correspondence address for the above-identified application to the
address associated with the above-mentioned Customer Number.

Combined Declaration and Power of Attorney, P I of 2
NPO#NAU-P0863-USA:4 ombined Declaration and Power of Attorney, Page 1 of F#NPO-P0001E-US

CUST#UMCD-2005-0162-0P2 DSB0-095U018926
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DECLARATION

I hereby declare that all stgtements madc hersin of my own khowledge are tue and that
all statements made on information and belicf are belicved to be true; and further that these
statements were made with the knowledge that willful false statements and the like s0 made are
punishable by fine or imprisonment or both under Section 1001 of Title 18 of the United States
Code and thet such willful false statements may jeopardize the validity of the application or any

CUSTHIMCD-2005-0162-0P2

patent issued hereon.
(el A6 52 8 ) '
Date: NGS‘ 13 2008 Ko-Tme C‘h&vy
§ .
Printed Name:  Ko-Ting Chen :
Post Office Address:  No. 38, Chongchi Rd., Kanding Village, Chongliao
and Residence  Hsiang, Nan~Tou IHsien, Taiwan, R.O.C.
Citizen off R.OC. 4 -~
Printed Name:  Wen-Bin Lu .
Post Office Address:  5F-2, No. 88, Dahsue Rd., Hsin~-Chu City, Taiwan,
and Residence R.O.C. :
Citizen of: ROC.
Date: __NOV 135 2008 Chas—th Liamp
/74
Printed Name:  Chao-Hu Liang ‘
Post Office Address:  1F, No. 10-2, Lane 179, Wuling Rd., Hsin-Chu City,
and Residence  Taiwan, R.O.C.
Citizen of: R.O.C.
NPO#NAU-POBSI-USA4 Combined Declaration and FPower of Attorney, Page 2 qf' 2 FHNPO-POOOIEUS

DSRO-095U018926
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PTO/SBi14 (08-05)
Approved for use threugh 07/31/2006. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

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

. . Attorney Docket Number | NAUPO863USA4
Application Data Sheet 37 CFR 1.76

Application Number

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR

Title of Invention MANUFACTURING

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

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

Secrecy Order 37 CFR 5.2

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

Applicant Information:
Applicant 1

Applicant Authority (®) Inventor ‘ (OLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Ko-Ting Chen

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

City | Nan-Tou Hsien Country Of Residencei | ™

Citizenship under 37 CFR 1.41(b} i ™
Mailing Address of Applicant:

Address 1 No. 38, Chongchi Rd., Kanding Village, Chongliao

Address 2 Hsiang

City ‘ Nan-Tou Hsien ‘ State/Province ‘

Postal Code | ‘ Countryi | TW

Applicant 2

Applicant Authority (@) Inventor ‘ (T)Legal Representative under 35U.S.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Wen-Bin Lu

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

City | Hsin-Chu City Country Of Residencei | ™

Citizenship under 37 CFR 1.41(b} i ™
Mailing Address of Applicant:

Address 1 5F-2, No. 88, Dahsue Rd.
Address 2
City ‘ Hsin-Chu City ‘ State/Province ‘
Postal Code | ‘ Countryi | TW
Applicant 3
Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.8.C. 117 ‘OPady of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Chao-Hu Liang
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City [Hsin-Chu City ‘ Country Of Residencei | T™W
EFS Web 2.0
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PTO/SBi14 (08-05)

Approved for use threugh 07/31/2006. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

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

Attorney Docket Number | NAUPO863USA4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR
MANUFACTURING

Citizenship under 37 CFR 1.41(b} i ™
Mailing Address of Applicant:

Address 1 1F, No. 10-2, Lane 179, Wuling Rd.
Address 2
City Hsin-Chu City ‘ State/Province
Postal Code | ‘ Countryi | W
All Inventors Must Be Listed - Additional Inventor Information blocks may be v
generated within this form by selecting the Add button.
Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
[] An Address is being provided for the correspondence Information of this application.
Customer Number 27765
Email Address winstonhsu@naipo.com | | Add Email | |Remove Email

Application Information:

Title of the Invention I\SJIIIEE&IE:%DNSLFJ(I;{_:%)Sﬂ:ﬁu(lil:\glf{rﬁll:\l)\llﬁé)AMAGE TO INTEGRATED CIRCUITS DURING
Attorney Docket Number| NAUP0863USA4 ‘ Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) | Sub Class (if any)

Suggested Technology Center {if any)

Total Number of Drawing Sheets (if any) 13 | Suggested Figure for Publication (if any}

Publication Information:

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

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.C. 122(b)

[] and cenrtify that the invention disclosed in the attached application has not been and will not be the subject of an
application filed in another country, or under a multilateral agreement, that requires publication at eighteen months
after filing.

Representative Information:

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

Enter either Customer Number or complete the Representative Name section below. |[If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: | (e) Customer Number | (O US Patent Practitioner ‘ (O US Representative (37 CFR 11.9)

EFS Web 2.0
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PTQISB/14 (08-05)

Approved for use threugh 07/31/2006. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | NAUPO863USA4

Application Data Sheet 37 CFR 1.76 —
Application Number

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR

Title of Invention MANUFACTURING

Customer Number 027765

Domestic Priority Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)
(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
Continuation in part of 10908815 2005-05-27

the Add button.

Additional Domestic Priority Data may be generated within this form by selecting

Foreign Priority Information:

and 37 CFR 1.55(a).

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

Add button.

| Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
(¢ Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the v

Assignee Information:

Froviding this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

Remove

If the Assignee is an Organization check here.

Prefix Given Name

Middle Name

Family Name

Suffix

Mailing Address Information:

Address 1

Address 2

City

State/Province

Country |

Postal Code

Phone Number

Fax Number

Email Address

button.

Additional Assignee Data may be generated within this form by selecting the Add

Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
EFle.OAf(d) for the form of the signature.
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PTQISB/14 (08-05)

Approved for use threugh 07/31/2006. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

NAUP0863USA4

Application Number

Title of Invention

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED CIRCUITS DURING SEMICONDUCTOR
MANUFACTURING

Signature

/WINSTON HSU/

Date (YYYY-MM-DD)

2006-11-16

First Name

WINSTON

Last Name

HSU

Registration Number

41526

This collection of information is required by 37 CFR 1.76. 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 35U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. 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 Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.0
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Privacy Act Statement

1.

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 Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot 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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

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

EFS Web 2.0
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Electronic Patent Application Fee Transmittal

Application Number:
Filing Date:
: P METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
Title of Invention: CIRCUITS DURING SEMICONDUCTOR MANUFACTURING
First Named Inventor/Applicant Name: Ko-Ting Chen
Filer: Winston Hsu
Attorney Docket Number: NAUP0863USA4

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount Suggg(t;)l in
Basic Filing:
Utility application filing 1011 1 300 300
Utility Search Fee 1111 1 500 500
Utility Examination Fee 1311 1 200 200
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SuB—STS(t;)I in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 1319575
Application Number: 11560831
International Application Number:
Confirmation Number: 6448

Title of Invention:

METHOD OF REDUCING CHARGING DAMAGE TO INTEGRATED
CIRCUITS DURING SEMICONDUCTOR MANUFACTURING

First Named Inventor/Applicant Name: Ko-Ting Chen
Customer Number: 27765
Filer: Winston Hsu
Filer Authorized By:
Attorney Docket Number: NAUP0863USA4
Receipt Date: 16-NOV-2006
Filing Date:
Time Stamp: 23:07:17
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1000
RAM confirmation Number 940
Deposit Account 503105

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document i . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)
1 Specification 221770.PDF 57351 no 16
Warnings:
Information:
2 Claims 221771.PDF 19582 no 2
Warnings:
Information:
3 Abstract 221772.PDF 17000 no 1
Warnings:
Information:
4 Drawings 221773.PDF 148178 no 13
Warnings:
Information:
. NAUP0863USA4 A1 1 NP
5 Oath or Declaration filed 003.PDE 139866 no 2
Warnings:
Information:
NAUP0863USA4 A1 1 NP
6 Power of Attorney 007.PDF 139866 no 2
Warnings:
Information:
- NAUP0863USA4 A1 _1_NP
7 Application Data Sheet 075.PDF 1087694 no 5
Warnings:
Information:
8 Fee Worksheet (PTO-875) fee-info.pdf 8406 no 2
Warnings:
Information:
Total Files Size (in bytes):| 1617943
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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PTO/SB/06 (12-04)

Approved for use through 7/31/2006. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 11/560.831
3
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE (§) RATE ($) FEE ($)
BASIC FEE 300
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) 500
EXAMINATION FEE . 200
(37 CFR 1.16(0), {p), or (q))
TOTAL CLAIMS | _
(37 CFR 1.16(i)) 6 minus 20 = X$25= OR. X$50
INDEPENDENT CLAIMS ) _ : -
(37 CFR 1.16(h)) 1 minus 3 = X$100= X$200
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()) N/A N/A
* I the difference in column 1 is less than zero, enter "0" in column 2. ) TOTAL C TOTAL 1000
APPLICATION AS AMENDED - PART I -
c 0 S . OTHER THAN
(Column 1) (Column 2) {Column 3) SMALL ENTITY OR - SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT .
: AFTER PREVIOUSLY EXTRA RATE (8) E'gg&; RATE ($) iﬁ’g{’;&
z AMENDMENT | PAID FOR
w Total . . " _ _ OR -
E (37 CFR 1.16(i)) Minus = : X = X =
Z | Independent |, . o _ _ -
4 | @7 crr1.16m) Minus = X = or | X -
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
f‘_’ AFTER PREVIOUSLY EXTRA RATE (3) EE;&; RATE (8) E'é’:g;
=z AMENDMENT PAID FOR
w
Total . . P _ _ OR -
Z |37 crr 1160 Minus = X = X =
Z l'independent |, . o _ _ -
€ | 7 crr 1.16m) Minus {** = X - or | X -
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'T FEE

If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** {f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".

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

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

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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