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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/195,392 6841737 2841 9200

VL
Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 13155 on 06/13/2011
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 13155is:

13155

Edwards Neils PLLC

11710 Plaza America Drive, Suite 2000
Reston, VA 20190

PART 1 - ATTORNEY/APPLICANT COPY

page 1 of 1

PAGE1 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 2 OF 422

UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/195,392 6841737 2841 9200

NV.0,
Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 13155 on 04/27/2011
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 13155is:

13155

Edwards Neils PLLC

11710 Plaza America Drive, Suite 2000
Reston, VA 20190

PART 1 - ATTORNEY/APPLICANT COPY
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/195,392 6841737 2841 9200

NV.
Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 13155 on 04/26/2011
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 13155is:

13155

Edwards Neils PLLC

11710 Plaza America Drive, Suite 2000
Reston, VA 20190

PART 1 - ATTORNEY/APPLICANT COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov.

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/195,392 6841737 2841 9200

 

Correspondence Address/ Fee Address Change

The following fields have been set to Customer Number 57362 on 11/18/2005

* Correspondence Address
* Maintenance Fee Address

The address of record for Customer Number 57362is:
AKERMAN SENTERFITT

801 PENNSYLVANIA AVENUE N.W.

SUITE 600

WASHINGTON,DC 20004

PAGE 4 OF 422 HUTCHINSON EXHIBIT 1002
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO._: 6,841,737 B2
DATED : January 11, 2005
INVENTOR(S) : Makoto Komatsubaraetal.

Page 1 of 1

It is certified that error appears in the above-identified patent and that said Letters Patentis
hereby corrected as shown below:

Column 1

Line 4, replace “2001-21812” with -- 2001-216812 --.

Column 24

Line 63, replace “red” with -- wired --.

Signed and Sealedthis

Seventeenth Day of May, 2005

on WDle
JON W. DUDAS

Director ofthe United States Patent and Trademark Office
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Cry

Attorney Docket No.: 71450.00002
Customer No.: 35161

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Applicationof:

Makoto KOMATSUBARA etal. Group Art Unit: 2827

Application No.: 10/ 195,392 Examiner: Vigushin, John B.

Patent Number: 6,841,737 6 2— Confirmation No.: 2813

Issued: January 11, 2005

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

CERTIFICATE OF CORRECTION UNDER37 CFR1.322

Attention: Certificate of Corrections Branch

Commissionerfor Patents

P.O. Box 1450 .

Alexandria, VA 22313-1450 Certificate
MAR 1 6 2005

Sir: of Correction

In reviewing the above-identified patent, errors were discovered therein, requiring

correction. Pursuantto the provisions of 37 C.F.R. 1.322, please enter the corrections shown in

the attached Certification of Correction (PTO/SB/44). Theerrorsare:

1) Claim 7 should read --wired circuit board - - instead of "red circuit board", as

originally submitted by Applicants as original Claim 9.

2) Additionally, the serial number of the Japanese application from which the present

patent claimspriority, was incorrectly identified as serial number 2001-21812 in column1, line

4. Applicants’ preliminary amendment adding paragraph referencing the priority claim to the

Japanese Application, identified the serial numberof the Japanese Application as 2001-216812.

The PTO/SB/44 attached herewith submits corrections of these twoerrors.

MAR 37 2805

PAGE 6 OF422 . HUTCHINSON EXHIBIT 1002
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Request for Certificate of Correction Atty Dkt. No.: 71450.00002
U.S. Patent 6,841,737

Patentee respectfully requests issuance of the Certificate of Correction of the referenced

patent, and if the Office deemsit appropriate, issuance of corrected Letters Patent. Since the

errors are the result of Patent Office printing mistakes, no fee is required or submitted.

However,if this is found to the contrary, please charge any shortage in fees in

connection with the filing of this paper, including extension of times fees, to Deposit Account

number04-0160 and please credit any excess fees to such account.

Respectfully submitted,

Jean C. Edwards

Registration No. 41,728
DICKINSON WRIGHT PLLC

1901 L St., N.W.
Suite 800

Washington, D.C. 20036
Telephone: 202/659-6946
Facsimile: 202/659-1559

Date: March 14, 2005

DC 71450-2 100468v]

MAR 17 2005

PAGE7 OF 422 HUTCHINSON EXHIBIT 1002
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> PTO/SB/44 (04-04)
Approvedfor use through 04/30/2007. OMB 0651-0033

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

‘Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENTNO. =: 6,841,737 62

DATED : January 11, 2005

INVENTOR(S) : Makoto KOMATSUBARA, Shigenori MORITA, Tadoa OOKAWA,and Toshio SHINTANI

It is certified that error appears in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column Number1, Line 4: Replace "2001-21812" with --2001-216812 --.

Column Number 24, Line 63: Replace "red" with -- wired --. 
MAILING ADDRESS OF SENDER: PATENT NO. 6,841,737

Dickinson Wright, PLLC (Customer Number35,161) No.of additionalcopies
1901 L Street N.W., Ste. 800

Washington, D.C. 20036 Cc 0
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichistofile
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO.Time will vary depending uponthe individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the ChiefInformation Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

{f you need assistance in completing the form, call 1-800-PTO-9199 andselectoption 2.

MAR 1 7 2005
PAGE 8 OF 422 HUTCHINSON EXHIBIT 1002
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UNITED STATES ParENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O, Box 1450

Alexandria, Vir=nia 22313-1450
www. uspto.gov

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/195,392 2841 28PH

 
Change of Address/Powerof Attorney

The following fields have been set to Customer Number35161 on

« Correspondence Address
e Maintenance Fee Address

The address of record for Customer Number 35161is:
DICKINSON WRIGHT PLLC
1901 L. STREET NW
SUITE 800

WASHINGTON, DC 20036

The Practitioners of record for Customer Number 35161 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence addresshas been changed to a customer
number:

1) Add 'ADDRESS CHANGE TO CUSTOMER NUMBER'onthe next available contentline of
the File Jacket.

2) Put a line through the old address on the File Jacket and enter the Customer Numberas the
new address.

3) File this Notice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Notice in the File Jacket

PAGE9 OF 422 HUTCHINSON EXHIBIT 1002
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PART B- FEE(S) TRANSMITTAL A
Complete and send this form, together wi—applicable fee(s), to: Mai] Mail Stop ISSt—FEE

oor Commissioner for Patents
nt P.O. Box 1450
. Alexandria, Virginia 22313-1450

or Fax (703) 746-4000
IYSTRUCTIONS:This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed wh

“appropriate. All further correspondence including the Patent, advance orders andnotification of maintenance fees will be mailed to the current correspondence address
indicated unless conrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " ADDRESS"maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change ofaddress) Note: A certificate of mailing can only be used for domestic mailings ofFee(s) Transmittal. This certificate cannot be used for any other accompany

 

 

 

papers. Each additional paper, such as an assignmentor formal drawing, m35161 7590 09/09/2004 e its own certificate ofmailing or transmission.

DICKINSON WRIGHT PLLC Certificate of Mailingor Fransmission th the UNW I hereb ify that this F Transmittal is bei i i1901 L. STREET States otalSantee with , cient posteforttcaso‘mailin an envelSUITE 800 addressed: to the Mail Stop ISSUE FEE address above, or being facsim
WASHINGTON,DC 20036 transmitted to the USPTO (703) 746-4000, on the date indicated below.

11/17/2004 NNGUYENe 00000032 10195392 Wepositor's na

01 FO:1501 1370.00 op “a
02 FC:1504 300.00 OF

 
) 8001 30.00 OF

APPLICATION NO. : FILING DATE FLRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

10/195,392 07/16/2002 Makoto Komatsubara  " 30015280.0001 2813

TITLE OF INVENTION: WIRED CIRCUIT BOARD

APPLN. TYPE SMALL ENTITY ISSUE FER PUBLICATION FEE TOTAL FER(S) DUE DATE DUE

NOnonprovisional $1330 $300 $1630 12/09/2004

BXAMINER ART UNIT. CLASS-SUBCLASS

VIGUSHIN, JOHN B 2841 174-250000

1. Change of correspondence addressorindication of "Fee Address" (37
CFR 1.363). :

QO Change ofcorrespondence address (or Change of CorrespondenceAddressform PTO/SB/122)attached. ¢ P
(2) "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE:Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filedrecordation as setforth in 37 CFR3.11. Completion of this form is NOTa substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

2. For printing on the patentfront page,list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the nameofa single firm (having asa membera92———7_[{[____
registered attomey or agent) and the namesofup to . . .
2 registered patent attomeys or agents. Ifnonameis 3 Dickinson Wright PLLC
listed, no name will beprinted.

, Jean C. Edwards, Esq. 
wt 

we t

Nitto Denko Corporation Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed onthe patent) : Oi individuat Corporation or other private groupentity (3 Governm 

4a,The following fee(s) are enclosed: 4b. Payment ofFee(s):
AY Issue Fee §&) A check in the amountofthe fee(s) is enclosed.

Publication Fee (No small entity discount permitted) gy Paymentby credit card. Form PTO-2038 is attached.

KY Advance Order - # of Copies 10 Xl:The Director is hereby_a' thorized by charge the required fee(s), or credit any overpaymentP ‘ Deposit Account Number04-1061. (enclose an ®° copy of this form), mm 
5. Changein Entity Status (from status indicated above)

Oa. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. LY». Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTOis requested so apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.if reqNOTE:The Issue Fee and Publication Fee juired) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other part
interest as shown by the records of the United States Patent and Trademark Office. :

AuthorizedSignature___ J¥#QM ©, Eelumnda pate Noftmbiy 16,2004
Jean C. Edwards, Esq. 41,728

 

 

Typed or printed name Registration No. 

This collection ofinformation is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTOto procan ipplication. Confidentiality is govemed by 35 U.S.C. 122and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing,
submitting the completed application form to the USPTO. Timewill v: depend upon the individual case. Any comments on the amountoftime you require to comthis fonm and/or suppestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
Box 1450, Alexandria, yizpinia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14Alexandria, Virginia 22313-1450.

_ Underthe Paperwork Reduction Actof 1995, no persons are required to respondto a collection of information unless it displays a valid OMBcontrol number.

PTOL 85 (Rev FEO)iphrovdIQRthuShge4/30/2007 OMB 0651 0033 US taldedSTANDGAN. GSHRetARSommer
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PTO/SB/21 (09-04)
Approved for use through 07/31/2006. OMB 0651-0031

e required to respond to aco

TRANSMITTAL

FORM

a
Examiner Name . .. Vigush(to be used for all correspondence afterinitial filing)|ExeminerName|John B. Vigushin
Attorney Docket NumberTotal Numberof Pages in This Submission |__|AftomeyDocketNumber|71450.00002

ENCLOSURES—(Checkall that apply)

[| After Allowance Communication to TCFee Transmittal Form Drawing(s)

Fee Attached Licensing-related Papers

LJ Amendment/Reply
LC] After Final
L Affidavits/declaration(s)

 
 
 

  

 
 
  
   
 

 

 

 
 
 

 
 

 
 
 

 

  
   

 
 

Appeal Communication to Board
of Appeals and Interferences

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

LJ

LI

[I
LJ Proprietary Information
[I

Petition
Petition to Convert to a

Provisional Application
Powerof Attorney, Revocation
Changeof Correspondence Address

 

  
  
 

Status Letter

Other Enclosure(s) (please Identify
below):

Part B - Fee(s) Transmittal (PTOL-85)
 
 

Extension of Time Request Terminal Disclaimer

Request for Refund 
  

 

 Express Abandonment Request
HINO

CD, Numberof CD(s) Information Disclosure Statement 
 

 
[] Landscape Table on CD

 
 

Certified Copy of Priority
Document(s)  

 Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts ~
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm Name

Dickinson Wright PLLC :

Signature EcdlvardaPowe[neemccEdwardes
Printed name

Jean C. Edwards ;

CERTIFICATE OF TRANSMISSION/MAILING

| herebycertify that this correspondenceis being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage asfirst class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

aa
Typed orprinted name . otf

 
 

(IOOOO
  
 
 

 

 
 

  
  

 
This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

PAGE 11 OF 422 HUTCHINSON EXHIBIT 1002
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PTO/SB/17 (10-04v2)
Approved for use through 07/31/2006. OMB 0651-0032

- > * U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
i espondto a collection of information unless it displays a valid OMB control number.

10/195,392

for FY 2005[FilingDate|July 16, 2002
. . First Named Inventor |Makoto KOMATSUBARA

Effective 10/01/2004. Patent fees are subject to annual revision.
oe

i i i . 27
Applicant claims small entity status. See 37 CFR 1.2 Art Unit 841

TOTAL AMOUNTOF PAYMENT ($) 1,700 Attorney Docket No. 4450.00002

METHOD OF PAYMENT(checkail that apply) FEE CALCULATION(continued)

Check [J Credit card[] alae [_] Other [__]None 3. ADDITIONAL FEESLarge Entity,Small Entit
Deposit Account:

D it . Fee Feeeposi
Account 04-1061
ed

 
 

 
 

 
 

  
  

 
 

 

 
 
 
 
 

 
 
 
 
 

  

    
 
 

   
 

 
 

 
 
 
 

 Fee Fee
Code ($)
1051 130

1052 50

Fee Description
 

  

 
 
  

  

 
 
 

Code ($)

Deposit
2051 65 Surcharge- late filing fee or oath

Account Dickinson Wright PLLC 2052 25 Surcharge- late provisionalfiling fee or
Name

cover sheet
Non-English ificati

The Director is authorized to: (checkall that apply) 1053 130 Non-English speciiication
Charge fee(s) indicated below Credit any overpayments

1812 2,520 Forfiting a request for ex parte reexamination

Charge any additional fee(s) or any underpaymentof fee(s)

  
1053 130

1812 2,520
1804 920*    

    1804 920° Requesting publication of SIR prior toExamineraction

1805 1,840* Requesting publication of SIR afterExamineraction

   

  [] Charge fee(s) indicated below, exceptfor thefiling fee
to the above-identified deposit account.

FEE CALCULATION

1. BASIC FILING FEE
Large Entity Small Entity

1805 1,840*
 

  
  

 
  1251 110

1252 430

1253 980

1254 1,530

1255 2,080
1401 340

1402 340

°1403 300

1451 1,510
1452 110

1453 1,370

1501 1,370
1502 490

1503 660

1460 130

1807 50

2251 55 Extension for reply within first month
2252 215 Extension for reply within second month
2253 490

2254 765 Extension for reply within fourth month

2255 1,040 Extension for reply within fifth month

    
 

  
  
 
 
 
 

  
 

 

 
 

 
 Extension for reply within third month

  
 
 
 
 
 

 
 
 
 
 

 

Fee Description Fee Paid

  Utility filing fee

 2401 170 Notice of Appeal
2402 170 Filing a brief in support of an appeal

2403 150 Requestfor oral hearing

Design filing fee

  Plantfiling fee

  Reissuefiling fee

 
 

 Provisionalfiling fee 1451 1,510 Petition to institute a public use proceeding

SUBTOTAL (1)

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE
Fee from

Extra Claims . Fee Paid

Gagpencent’ TT} -s=Jx4)
Multiple Dependent C_][|]

 2452 55 Petition to revive - unavoidable
 

 
 
 
 

 
 

 
 

 
 
 

 
 
 
 

2453 685 Petition to revive - unintentional

2501 685 Utility issue fee (or reissue)
2502 245 Design issue fee
2503 330 Plant issue fee

1,370

   
 

 
 
 
 
 
 
 
 
 

  

 
  

  1460 130 Petitions to the Commissioner

1807 50 Processing fee under 37 CFR 1.17(q)  
        

   
  
 
 
 
 
 

 
 

 
 
 
 

 

 
 
 
 

 
 

Large Entity|Small Entit 1806 180] 1806 180 Submission of Information Disclosure Smt |__|

fee ier fee FeeFeeDescription Recording each patent assignment per P|Cod Cod ,
e (8) ode (5) co 8021 40} 8021 40 property (times numberof properties)1202. 18 2202 9 Claims in excess of 20 - ~~ —

oo. 1809 790] 2809 395 Filing a submissionafterfinal rejection
1201 88 2201 44=Independentclaims in excess of 3 (37 CFR 1.129(a))

1203 300 2203 150 Multiple dependentclaim, ifnot paid|1810 790} 2810 395 For each additionalinvention to bef|
1204 88 2204 44 ** Reissue independent claims examined (37 CFR 1.129(b))

overoriginal patent 1801 790] 2801 395 Requestfor Continued Examination (RCE) P|
1205 18 2205 9 ** Reissue claims in excess of 20 1802 900] 1802 900 Request for expedited examination

 andoveroriginal patent of a design application

SUBTOTAL (2)
“tor numberpreviously paid, if greater; For Reissues, see above

 
330

$) 1,700

Otherfee (specify)

“Reduced by Basic Filing Fee Paid SUBTOTAL(3)   
 

   SUBMITTED BY (Complete (if applicabie))

[signature|]Ran.eeluarde —C—idzNovember 16, 2004
WARNING: Information on this form may becomepublic. Credit card information should not
be included onthis form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.17 and 1.27. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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 amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

  

Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

PAG E 1 2 @ku 4edResistance in completing the form, call 1-800-PTO-9199 aadeloktCotoblNN SON EXH | B IT 1 002
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
NOTICE OF ALLOWANCE AND FEK(S) DUE

DICKINSON WRIGHT PLLC VIGUSHIN,JOHN B
1901 L. STREET NW
SUITE 800

WASHINGTON,DC 20036 2841

DATE MAILED:09/09/2004

10/195,392 07/16/2002 30015280.0001 2813Makoto Komatsubara

TITLE OF INVENTION: WIRED CIRCUIT BOARD

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NOnonprovisional $1330 $300 $1630 12/09/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATEN
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANTOF PATENT RIGHT
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPO
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 TH
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOV
REFLECTS A CREDIT FOR ANY PREVIOUSLYPAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (O
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVENIF NO FEE IS DUE OR THE APPLICATION WIL
BE REGARDED AS ABANDONED.

F

HOW TO REPLYTOTHIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current
SMALLENTITYstatus:

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

B.If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATIONFEE(if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITYis shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITYstatus before, or is n
claiming SMALL ENTITYstatus, check box 5a on Part B - Fee
Transmittal and pay the PUBLICATION FEE(if required) and 1
the ISSUE FEE shown above.

Il. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) w
your ISSUE FEE and PUBLICATIONFEE(if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance
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
maintenancefees, It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4

PTOL 85 (Rev BAARbpiroteBSMetidecte? 04/30/2007 HUTCHINSON EXHIBIT 1002
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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 (703) 746-4000

INSTRUCTIONS:This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed wh
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"maintenancefee 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
Fee(s) Transmittal. This certificate cannot be used for any other accompany

 

 

apers. Each additional paper, such as an assignment or formal drawing, m35161 7590 09/09/2004 have its own certificate of mailing or transmission.
DICKINSON WRIGHT PLLC Certificate of Mailing or Transmission
1901 L. STREET NW I hereby certify that this Fee(s) Transmittal is being deposited with the Un

States Postal Service with sufficient postage for first class mail in an envel
SUITE 800 addressed to the Mail Stop ISSUE FEE address above, or being facsim
WASHINGTON, DC 20036 transmitted to the USPTO (703) 746-4000, on the date indicated below.

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

10/195,392 07/16/2002 Makoto Komatsubara 30015280.0001 2813

TITLE OF INVENTION: WIRED CIRCUIT BOARD

   
  

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
NOnonprovisional $1330 $300 $1630 12/09/2004

EXAMINER ART UNIT CLASS-SUBCLASS

VIGUSHIN, JOHN B 2841 174-250000

   

 
 

  

2. For printing on the patent front page,list

(1) the namesof up to 3 registered patent attomeys
or agents OR, alternatively,

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

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

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

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THEPATENT (printor type)

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

(2) the name ofa single firm (having asa membera 2
registered attomey or agent) and the namesofup to
2 registered patent attorneysor agents. Ifnonameis 3
listed, no name will be printed. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : individual OJ Corporation or other private groupentity QO Governm
4a. The following fee(s) are enclosed: 4b. PaymentofFee(s):

LJ Issue Fee CIAcheckin the amount of the fee(s) is enclosed.
(J Publication Fee (No small entity discount permitted) L) Paymentby credit card. Form PTO-2038 is attached.
(J Advance Order- # of Copies (} The Directoris hereby authorized by charge the required fee(s), or credit any overpayment

Deposit Account Number (enclose an extra copy ofthis form).
5. Change in Entity Status (from status indicated above)

Va. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. LJ b. Applicantis no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTOis requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.NOTE:TheIssue Fee and Publication Fee (if required) will not be accepted from anyoneother than the applicant; a registered attorney or agent; or the assignee or other part
interest as shown by the records ofthe United States Patent and Trademark Office. 

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of information is required by 37 CFR_1.311. The informationis required to obtain orretain a benefit by the public whichis to file (and by the USPTOto procan application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing,
submitting the completed application form to the USPTO.Timewill vary depending upon the individual case. Any comments on the amountof time you require to comthis 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,
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

10/195,392 07/16/2002 Makoto Komatsubara 30015280.0001 2813

 
35161 7590 09/09/2004 EXAMINER

DICKINSON WRIGHT PLLC VIGUSHIN, JOHN B
1901 L. STREET NW

SUITE 800 |
WASHINGTON,DC 20036 2841

DATE MAILED:09/09/2004

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

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three monthsaftert
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks(six and a h
months)after the mailing date of this notice, the Patent Term Adjustmentwill be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date th
determines Patent Term Adjustmentis the filing date ofthe most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retriev
(PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
' Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should
directed to the Customer Service Centerof the Office of Patent Publication at (703) 305-8283.
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450LOV

 
www.uspto.gt

10/195,392 07/16/2002 Makoto Komatsubara 30015280.0001 2813

DICKINSON WRIGHT PLLC VIGUSHIN,JOHN B
1901 L. STREET NW
SUITE 800

WASHINGTON,DC 20036 2841

DATE MAILED:09/09/2004

Notice of Fee Increase on October 1, 2004

If a reply to a "Notice of Allowance and Fee(s) Due"is filed in the Office on or after October 1, 2004, then t
amount duewill be higher than that set forth in the "Notice of Allowance and Fee(s) Due" because an increase in fe
effective on October 1, 2004 is anticipated. See Revision ofPatent Fees for Fiscal Year 2005; Proposed Rule, 69 Fe
Reg. 25861, 25863, 25864 (May 10, 2004).

The current fee schedule is accessible from WEBsite (http://www.uspto.gov/main/howtofees.htm).

If the fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due" but not the correct amount in vie
of the fee increase, a "Notice of Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid processi
delays associated with mailing of a "Notice of Pay Balance of Issue Fee," if the response to the Notice of Allowan
is to be filed on or after October 1, 2004 (or mailed with a certificate of mailing on or after October 1, 2004), t
issue fee paid should be the fee that is required at the time the fee is paid. See Manual of Patent Examining Procedu
(MPEP), Section 1306 (Eighth Edition, Rev. 2, May 2004). If the issue fee was previously paid, and the response
the "Notice of Allowance and Fee(s) Due" includes a request to apply a previously-paid issue fee to the issue f
now due,then the difference between the issue fee amountat the time the responseis filed and the previously-pa
issue fee should be paid. See MPEP Section 1308.01.

 

 

Effective October 1, 2004, 37 CFR 1.18 is proposed to be amended byrevising paragraphs (a) through (c) to read
set forth below. As stated above, the final fee may be a different amount, and applicant should check the WEB s
given above when payingthe fee.

Section 1.18 Patent post allowance(including issue) fees.

(a) Issue fee for issuing each originalor reissue patent,
except a design or plant patent:

By a small entity (Sec. 1.27(a))......cccceccees $670.00
By other than a smallentity.............0.cc0. $1,340.00

(b) Issue fee for issuing a design patent:
By a small entity (Sec. 1.27(8)).......cccceceees $245.00
By other than a small entity...eee $490.00

(c) Issue fee for issuing a plant patent:
By a small entity (Sec. 1.27(a))......ccceceeeee $325.00
By other than a small entity...cece $650.00

Questions relating to issue and publication fee payments should be directed to the Customer Service Centeroft
Office of Patent Publication at (703) 305-8283.
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Application No. Applicant(s)

. ape 10/195,392 KOMATSUBARAETAL.
Notice ofAllowability Examiner Art Unit

John B. Vigushin 2841 P|
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. KJ This communication is responsive to 20 Auqust 2004.

2. [X] Theallowedclaim(s) is/are 2-6,8 and 9 (renumbered as Claims 1-7, respectively).

3. XJ The drawingsfiled on 20 February 2004 are accepted by the Examiner.

4. J Acknowledgmentis made ofa claim forforeign priority under 35 U.S.C. § 119(a){d) or(f).
a) [KX] All b)[ Some* c)[] None ofthe:

1. Id Certified copies of the priority documents have been received.
2. C) Certified copies of the priority documents have been received in Application No.

3. [] Copies of the certified copies of the priority documents have beenreceived in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE?of this communicationto file a reply complying with the requirements
‘noted below. Failure to timely comply will result in ABANDONMENTofthis application. —
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. LJ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [] CORRECTED DRAWINGS( as“replacement sheets") must be submitted.
(a) CZ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948)attached

1) (J hereto or 2) [] to Paper No./Mail Date

(b) (2 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date. .

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

7.) DEPOSIT OF and/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. DJ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)

2. (J Notice of Draftperson'’s Patent Drawing Review (PTO-948) 6. F Interview Summary (PTO-413),
Paper No./Mail Date

3. CJ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date

4. [J Examiner's Comment Regarding Requirement for Deposit , 8. ( Examiner's Statement of Reasonsfor Allowance

of Biological Material 9. Other . Ven ( 4ebb
Primary Examiner
Art Unit: 2841

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 0904
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Attomey Docket No.: 71450.00002
Customer No.: 35161

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Makoto KOMATSUBARA etal. Group Art Unit: 2827

° Application No.: 10/195,392 Examiner: Vigushin, John B.

" + Confirmation No.: 2813
~L

Filed: July 16, 2002
. “SsRAS For: WIRED CIRCUIT BOARD

Sn

QB AMENDMENT UNDER37 C.F.R.§ 1.116

Ri
MAIL STOP AF

Commissionerfor Patents

¢ P.O. Box 1450

Alexandria, VA 22313-1450

> INTRODUCTORY REMARKS
Cy) Sir:

In response to the Final Office Action dated May 21, 2004, please amend the above-

identified application as follows:

PAGE 18 OF 422 HUTCHINSON EXHIBIT 1002
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Applicant(s)

KOMATSUBARA ET AL
Art Unit

2841

92e2=s2aQa<{

£&=wo3SQ2o|5=10/5aEo¢jcd(x6|W“™
Issue Classification

 
Part of Paper No. 0904

HUTCHINSON EXHIBIT 1002

TINOlT/W/OR|/OD!)Ol]—|NM]s/w]ojOojeulBuioNINOM!OO;om/o;o|sistisistisititistWw—|<—Sreefecccceepcelcpele-
TINO

DOTIN(OltWLOle|O/H)oOTENPENTONTONTONTONEONTANTco

[]Claims renumbered in the same order as presented by applicant|[] CPA (] R.1.47

U.S. Patent and Trademark Office
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http://neo:8000/PrexServlet/PrexAction?s..n=display&browserType=IE&Applld=1019

UNrreD STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENTOF COMMEKCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTSAlexandrin, Virginia 22313-1450
ww w.usplo.gov

 
*BIBDATASHEET*
Bib Data Sheet

gueaeeeteeSeLTCCNLSESETLTTCTCLTLLLECLECTTLLNETALCaCETASNECaay

CONFIRMATIONNO.2813

   

 
 
 
 

| FILINGDATE
SERIALNUMBER | 07/16/2002, CLASS | GROUP ART UNIT | DOCKETNO

10/195,392 : 2841 : 30015280.0001 |
RULE

‘APPLICANTS

Makoto Komatsubara, Osaka, JAPAN;

“ Shigenori Morita, Osaka, JAPAN;

Tadeo Ookawa, Osaka, JAPAN;Toshio Shintani, Osaka, JAPAN;

; CONTINUING DATA RRKKKRERKEERKEEEREREEREAERER oe6, :

.\. FOREIGN APPLICATIONS REKRKEKEKEEREKERERERSE i
JAPAN 2001-216812 07/17/2001
iF REQUIRED, FOREIGN FILING LICENSE GRANTED
a 09/17/2002 

 
 

  

 

‘Foreign Priority claimed
35 USC 119 (ad) conditions
amet

 | STATE OR | SHEETS|TOTAL INDEPENDENT.

    
 setenenanenainnateheatededteedNerified and ;
Acnonige ! DRAWING | CLAINS CLAIMS
ADDRESS
35161
‘DICKINSON WRIGHT PLLC
1901 L. STREET NW
‘SUITE 800

WASHINGTON, DC

33:
:
i
;33

i
4a 

  
 

TITLE
Aired circuit board

FILING FEE FEES: Authority has been given in Paper
‘No. to charge/credit DEPOSIT ACCOUNT

RECEIVED No. for following:
992
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Application No. Applicant(sSearch Notes PP PP ‘s)
10/195,392 KOMATSUBARA ETAL.

LO Pea att
John B. Vigushin 2841

SEARCH NOTES

SEARCHED (INCLUDING SEARCH STRATEGY)

749-751 6/15/2003 JBV

EASTText Search(see print-out) 6/15/2003 JBV

JBV254 6/15/2003_ ~eS

Search Updated 11/24/2003

280 11/24/2003 EASTText Search (see print-out) 11/24/2003 JBV

255-258

= “J

nNoa =

Updated 5/19/2004 EAST Text Search (seeprint-out) 5/19/2004 JBV 
INTERFERENCE SEARCHED

[em[sa[one[em 
U.S. Patent and Trademark Office Part of Paper No. 0904
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=

PATENT APPLICATION FEE DETERMINATION RECORD
Etfeclive October 1. 2003 :

CLAIMS AS FILED - PART |

Column i

INDEPENDENT CLAIMS

MULTIPLE DEPENDENTCLAIM PRESENT

 
SMALL ENTITY OTHER THAN.
TyPE CC OR SMALL ENTITY

onpsere77009|
 

  
Coluarn 2  

  
 Oo a x2 @o "  

  
 

  
 
  

 

oR| 1290

* ifthe differeace in column 14s fess than zéera catee Ome coluenwiey! oR TOTAL, P|
CLAIMS AS AMENDED- PART U1 . OTHER THAN

isitat bs soy Tt poem 8 SMALL ENTITY od. SMALLENTITY
~ ee es|7 7 po tT

| ossttatinne, |
ALTER

HAC HDMENT
 
 

  

  
Ve tt, iii bisatvest |“wh th te

itt SEE
  AMENDMENT4

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
°D

+ nN woo
u 

. TOTAL
OR anon Fee

Column 1) : Colum (Cetus
CLAIMS “HIGHEST

= HEMAINING NUMBER - "
i AFTER ears TIONAL

6 rr? —FEEi

. ed
CQ

OR 
OR ADOT FEE

ADDI-|
RATF TIONAL

__ | Fee J

os

(Calumn ipo. Golumn 2: iSolunn 3)

  

 
. MIGHE SY

REMAINING _ NUMBER PRESENT
AFTER PREVIOUSLY EXTRA-

AMENOMENT * PAID FORAMENDMENT.C
 FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM

* ifthe entry in column 1 is fess than the entry in column 2. wrile “O° in column 3.
-** (the “Highest Number Previously Paid For iN THIS SPACEis tess than 20..enler “20.”
“i{ the “Highest Number Previously Paid For" tN THIS SPACEis less than 3, enter “3.” J ; .

The ‘Highest Number Previously Paid For* (Total or independent) is the highest number foundin the appropriale box in column 1.

 
FORM PTO0-875 {Rev 10031 | Patent and.Trademark CvGce, s. OEPARTMENT OF COMMERCE
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* May be usedfor additional claims or amendments

Total
Inde
Total
Depend
Total
Claims

Application Number Filing Date

a [195372-

 

Depend

AFTER SECOND
AMENDMENT

22

Cepend

rg

0
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AFTERFIRST
AMENDMENT
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CLAIMS ONLY

AS FILEO
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Total
Indep
Totat

Total
Claims
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a
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LPaE
PTO/SB/21 (02-04)

Approvedfor use through 07/31/2006. OMB 0651-0031

 TRANSMITTAL

FORM

(to be usedforall correspondenceafterinitial filing)

 Filing Date July 16, 2002
First Named Inventor Makoto KOMATSUBARA

Art Unit 2827

Attorney Docket NumberTotal Number of Pagesin This SubmissionJe——_|AttomeyDocketNumber|71450.00002
ENCLOSURES=(Checkaif that apply)

After Allowance communication

to Technology Center (TC)

Appeal Communication to Board
of Appeals andInterferences
Appeal Communication to TC
(AppealNotice, Brief, Reply Brief)

 
   
 

 

 
  L Fee Transmittal Form

LJ Fee Attached
Amendment/Reply

After Final

L] Affidavits/declaration(s)

Drawing(s)  

 
 
 

 Licensing-related Papers

 
 

 

 
 
 
 

Petition

Petition to Convert to a

Provisional Application
Powerof Attorney, Revocation
Change of Correspondence Address

 

 Proprietary Information

  

 
 
 

Status Letter

Other Enciosure(s) (please
Identify below): ‘

HOOOOU
Extension of Time Request Terminal Disclaimer

HOOOOOOO
Requestfor Refund 

 
 

Express Abandonment Request

[] CD, Numberof CD(s)

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Jean C. Edwards, Esq., Reg. No. 41,728
or Dickinson Wright PLLC
Individual name|14904 L Street, NW, Suite 800, WDC 20036

BatoTargust 20, 2004

CERTIFICATE OF TRANSMISSION/MAILING-

| hereby certify that this correspondenceis being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage asfirst class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

="__Ce
a

This collection of information is required by 37 CFR 1.5. The informationis required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO.Timewill vary depending upon the individualcase. Any comments on the
amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Information Disclosure Statement

 
 
  

 
  

 
  

 

Certified Copy of Priority
Document(s)

Responseto Missing Parts/
Incomplete Application

Responseto Missing Parts
under 37 CFR 1.52 or 1.53

 

 
 

 
 

If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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Attomey Docket No.: 71450.00002
Customer No.: 35161

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Makoto KOMATSUBARA etal. Group Art Unit: 2827

Application No.: 10/195,392 Examiner: Vigushin, John B.

Confirmation No.: 2813

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

AMENDMENT UNDER37 C.F.R.§ 1.116

MAIL STOP AF

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INTRODUCTORY REMARKS

Sir:

In responseto the Final Office Action dated May 21, 2004, please amendthe above-

identified applicationas follows:
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Amendment Under 37 CFR §1.116 Atty Dkt. No.: 71450.00002
USS. Patent Appin. No.: 10/195,392

AMENDMENTSTO THE CLAIMS:

1. (Canceled)

2. (Previously Presented) A wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed on the

first insulating layer, a second insulating layer formed on the conductive pattern, and an

opening, formed at the same position of the conductive pattern, for allowing the metal

supporting layer and thefirst insulating layer, and the second insulating layer to open, so as to

form a terminalportion in which front and back sides of the conductive pattern are exposed,

whereinatleast any one ofthe first insulating layer, the second insulating layer and the

conductive pattern has reinforcing portions for reinforcing the conductive pattern formedat the

ends ofthe opening in crossing areas where endsof the opening and the conductive pattern

cross each other.

3. (Original) The wired circuit board according to Claim 2, wherein the wiredcircuit

board is a suspension board withcircuit.

4. (Previously Presented) A wired circuit board comprisingafirst insulating layer, a

conductive pattern formed onthefirst insulating layer, a second insulating layer formed on the

conductive pattern, and an opening, formed at the sameposition of the conductive pattern, for
allowingthefirst insulating layer and the secondinsulating layer to open, so as to form a

terminalportion in which front andback sides of the conductive pattern are exposed,

PAGE26 OF 422 HUTCHINSON EXHIBIT 1002
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Amendment Under 37 CFR §1.116 Atty Dkt. No.: 71450.00002
U.S.Patent Appin. No.: 10/195,392

wherein the conductive pattern has widened portions formed to extend in a widthwise

direction substantially orthogonal to an extending direction of the conductive pattern in crossing

areas where endsof the opening and the conductive pattern cross each other.

5. (Previously Presented) A wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed on the

first insulatinglayer, a secondinsulating layer formed on the conductive pattern, and an

opening, formedat the same position of the conductive pattern, for allowing the metal

supporting layer andthefirst insulating layer, and the secondinsulating layer to open, so as to

form a terminal portion in which front and backsides of the conductivepattern are exposed,

wherein the conductive pattern has widened portions formed to extend in a widthwise

direction substantially orthogonal to an extending direction of the conductive pattern in crossing

areas where endsof the opening and the conductive pattern cross each other.

6. (Original) The wired circuit board according to Claim 5, wherein the wired circuit

- board is a suspension board with circuit.

7. (Canceled)

8. (Previously Presented) A wiredcircuit board comprising a metal supportinglayer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed on the

first insulating layer, a secondinsulating layer formed on the conductive pattern, and an

opening, formed at the sameposition of the conductive pattern, for allowing the metal
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Amendment Under 37 CFR §1.116 Atty Dkt. No.: 71450.00002
U.S. Patent Appln. No.: 10/195,392

supporting layer and the first insulating layer, and the secondinsulating layer to open, so as to

form a terminal portion in which front and backsides of the conductive pattern are exposed,

wherein atleast oneofthefirst insulating layer and the secondinsulating layer have

projections projecting from endsof the opening onto the conductive pattern in the opening in

the crossing areas where the ends of the opening and the conductive pattern cross each other.

9. (Original) The wired circuit board according to Claim 8, wherein the wired circuit

board is a suspension board with circuit.
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Amendment Under 37 CFR §1.116 . Atty Dkt. No.: 71450.00002
U.S. Patent Appln. No.: 10/195,392

REMARKS

Claims2-9 are presently pendingin the application. Claims 2-6, 8 and 9 are allowed,

and Claims 1 and 7 have been canceled withoutprejudice or disclaimer. Reconsideration and

allowanceofall claims are respectfully requested.

The Examinerhasfinally rejected Claims 1 and 7 under 35 U.S.C. §102(b) as being

anticipated by Iwayamaetal.

Although the Applicants disagree with the Examiner's characterization of the claims, in

order to move prosecution forward, Claims 1 and 7 have been canceled withoutprejudice or
disclaimer.

Accordingly, the application is in form for allowance and suchactionis hereby solicited.

If the Examinerbelieves that there is any issue which could be resolved by a telephone

or personalinterview, the Examineris respectfully requested to contact the undersigned attorney

at the telephone numberlisted below.

Applicants herebypetition for any extension of time which may be required to maintain

the pendencyofthis case, and any required fee for such an extensionis to be charged to Deposit

Account No. 04-1061.

Respectfully submitted,

Jean C. Edwards

. Registration No. 41,728
DICKINSON WRIGHT PLLC

1901 L St., N.W.
Suite 800

Washington, D.C. 20036
Telephone: 202/659-6946
Facsimile: 202/659-1559

Date: August 20, 2004
DC 71450-2 95711
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Application No. Applicant(s) 
 

 
 10/195,392 | KOMATSUBARAETAL.

Offic Action Summary Examiner Art Unit
John B. Vigushin 2827 pod

-- The MAILING DATEofthis communication appears on thecover sheet with the correspondenc address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) FROM

THE MAILING DATE OF THIS COMMUNICATION.
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHSfrom the mailing date of this communication.
lf the period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will be considered timely.-
tf NO period forreply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom 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).
Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 20 February 2004.
2a)X] This action is FINAL. - 2b)L_J This action is non-final.
3)L] Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the meritsis

closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
4X Claim(s) 1-9 is/are pending in the application.

4a) Of the above claim(s) __ is/are withdrawn from consideration.
5) Claim(s) 2-6,8 and9 is/are allowed.

6) Claim(s) 7 and7is/are rejected.
7) Claim(s) _____ is/are objectedto..
8)L] Claim(s)___ are subject to restriction and/or election requirement.

 

 

| Application Papers |
9)L] The specification is objected to by the Examiner.

10)X] The drawing(s)filed on 20 February 2004 is/are: a)X] accepted orb)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 4.85(a)..
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)L] The oath cor declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
Priority under 35 U.S.C.§ 119
12) Acknowledgmentis madeofa claim for foreign oriority under 35 U.S.C. § 119(a)-(d) or(f).

a)XJAIl b)] Some * c)] Noneof:
1.] Certified copies of the priority documents have been received.
2.) Certified copies of the priority documents have been receivedin Application No...
3..] Copiesof the certified copies of the priority documents have been receivedin this National Stage

- application from the International-Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1).[_] Notice of References Cited (PTO-892) , 4) LJ interview Summary (PTO-413)
2) _] Noticeof Draftsperson’s Patent Drawing Review (PTO-948) -__ Paper No(s)/Mail Date. __
3)L] InformationDisclosure Staterrient(s) (PTO-1449 of PTO/SB/08) “> 8) [J Notice of informal PatentApplApplication (PTO-152) ~~"

Paper No(s)/Mail Date_i. 8) CL] Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 0504

PAGE31 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 32 OF 422

Application/Control Number: 10/195,392 | Page 2
Art Unit: 2827 © :

DETAILED ACTION |

1. The present Office Action is responsive to Applicant’s Amendmentfiled February
20, 2004 The Examiner acknowledgesthe amendments to Claims 1 and 7. Claims 1-9
remain pending in the instant amended Application.
2. The Examiner further acknowledges the receipt of the corrected Formal.
Drawings,filed February 20,2004, which have been approved by the Examiner...

3, The Examinerfurther acknowledgesthe receiptof the verified translation of

priority document JP 2001-216812 which has been reviewed by the Examiner and

which perfects the claim to foreign priority of the above-cited document having the
official filing date of July 17, 2001.
4. The Examinerfurther acknowledges theApplicant’ statement, bridging pp. 7-8
in the Remarks section of the above-cited instant Amendment, that the 35 USC § '
102(e)/103(c) Yamatoetal. reference (US 6,388,201 B2) and the instant Application
were ownedby the same assigneeat the time the invention was made,in accordance
with MPEP § 706.02(1)(1) and § 706.02(1)(2). Therefore, the Examiner's 35 USC §. -
103(a) rejections,in the previous Office Action of November 28, 2003, of Applicant's

| Claims 2, 3, 8 and 9 using Yamatoet al: have been withdrawn. |
5. The Examiner further acknowledgesthat the perfection of foreign priority, as

indicated in section 3, above, precludes a 35 USC § 102(e)lackof novelty rejection

based on the above-cited Yamatoet al. reference (US 6,388,201 B2):
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Application/Control Number: 10/195,392 . Page 3
Art Unit: 2827

References Based On Prior Art 

6. The following references wererelied uponforthe rejections hereinbelow:

lwayamaetal. (US 5,446,245)"

*Already made of record in the instant Application.

Claim Rejections- 35 USC § 102 | .

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C: 102 that —

form the basis for the rejections underthis section madein this Office action:

‘A personshall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use oron salein this country, more than one year priorto the date of application for patent inthe United.
States.

8.  . Claims 1 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by

lwayamaetal.

A) As to Claim 1, lwayamaetal. discloses, in Figs. 1, 2 and 3C: a wiredcircuit
board comprising a first insulating layer 4, a conductive pattern 2 (i.e., pattern 2
including protruding terminal portion 2A) formed onthefirst insulating layer 4, a second
insulating layer 1 formed on conductive pattern 2, and an opening (corresponding to
element 12 in Fig. 1 and corresponding to aperture 8 in mask 9 in Fig. 3C) formed at the

same position of the conductive pattern 2,for allowingthefirst insulating layer 4 and the

"second insulating layer 1to open at the sameposition (Fig. 1), so as to forma terminal

portion 2A in which front and back sidesof the conductive pattern 2 at terminal portion
2A are exposedat the sameposition (col.2: 59-col.3: 4), whereinfirst insulating layer 4

has reinforcing portions 6 for reinforcing the conductive pattern 2 (at terminal portion
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Application/Control Number: 10/195,392 - Page 4
Art Unit: 2827

2A), formed at ends of the opening 8 in crossing areas where endsof the opening 8 and

‘conductive pattern 2 cross each other (col.2: 37-41). Examiner’s Note:It is clear from

Fig. 1, col.2: 34-41 and col.2: 59-col.3: 11 of lwayamaetal. that the first and second

insulating layers are open at the same position. Also, the limitation “front and back

sides of the conductive pattern are exposed at the sameposition’ does not preclude

each of the subportions 6 of terminals 2A from being covered,i.e., reinforced, by
extensionsof the insulating layer 4, as disclosed in lwayama et al. (Figs. 1 and 2;

col.2: 35-41), because the Applicant’s claim recitation, “front and back sides,” is broad
enoughto be met by the remaining uncovered subportions of terminal portions 2A, in
lwayamaetal., that have theirfront and back sides exposed at the same position with
respect to the opening 12 in layers 1 and 4, and at the same position with respect to
the two exposed sides of eachof the remaining uncoveredsubportions of the

terminals 2A.

B) As to Claim 7, lwayamaet al. discloses,in Figs. 4, 2 and 3C: a wired circuit
_ board comprisingafirst insulating layer 4, a conductive pattern 2 (ie, pattern 2

including protruding terminal portion 2A) formed on thefirst insulating layer 4, a second

insulating layer 1 formed on conductive pattern 2, and an opening (corresponding to
element 12 in Fig. 1 and corresponding to aperture 8 in mask9 in Fig. 3C) formed at the

sameposition of the conductive pattern 2, for allowing the first insulating layer 4 and the
" second insulating layer 1 to open at the same position (Fig. 1), so as to form a terminal

‘ portion 2A in which front and back sides of the conductive pattern 2 at terminal portion

2A are exposed at the sameposition (col.2: 59-col.3: 4), wherein first insulating layer 4
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Application/Control Number: 10/195,392 oO : Page 5
Art Unit: 2827

has projections 6 projecting from endsof the opening 8 onto terminal portions 2A of the
conductive pattern 2 in the opening 8 in the crossing area where endsof the opening 8
and conductive pattern 2 cross each other(col.2: 37-41). Examiner's Note:It is clear |
from Fig. 1, col.2: 34-41 and col.2: 59-col.3: 11 of hayama et al. that the first and ©
second insulating layers are open at the sameposition.Also, the limitation “front and
back sides of the conductive pattern. are exposed at the same position” does not
preclude each of the subportions 6 of terminals 2A from being covered,i.e.,
reinforced, by extensionsof the insulating layer 4, as disclosed in lwayamaetal.

(Figs. 1 and 2; ‘col.2: 35-41), because the Applicant’s claim recitation, “front and back
_ sides,” is broadenough to be metby the remaining uncovered subportions of terminal

portions 2A, in lwayamaetal., that have their front and back sides exposedatthe
sameposition with respect to the opening 12 in layers 1 and 4, and at the same

| position with respectto the two exposed sides of each of the remaining uncovered
subportions of the terminals 2A.

Allowable Subject Matter
9. Claims 2-6 and 8-9 have beenallowed. |

10. | Thefollowing is a statementof reasonsfor the indication of allowable subject
matter: | |

As to Claims 2-3, patentability resides in the first insulating layer formed ona
metal supporting layer, wherein the metal supporting layer has an opening

corresponding to the openings formedin the first and second insulating layers,
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Application/Control Number: 10/195,392 Page 6
Art Unit: 2827 : a

respectively, for exposing the terminal portion of the conductive pattern, in;combination
with the otherlimitations of baseClaim 2.

As to Claim 4, patentability resides in the limitation wherein the conductive
pattern has widenedportions formed to extend in a widthwise direction substantially
orthogonal to an extending direction of the conductive pattern in crossing areaswhere
ends ofthe opening and_.the conductive pattern cross eachother,in combination with
the otherlimitations of the claim. |

Asto Claims 5-6, patentability resides, at leastin part, in the first insulating layer

formed on a metal supporting layer, wherein the metal supporting layer has an opening

corresponding to the openings formedin the first and second insulating layers,

respectively, for exposing the terminal portion of the conductive pattern, in combination
with the other limitations of base Claim 5. | |

As to Claims8-9, patentability resides in the first insulating layer formed on a.
metal supporting layer, wherein the metal supporting layer has an opening = |
corresponding to the openings formedin thefirst and secondinsulating layers,

respectively, for exposing the terminal portion of the conductive pattern, in combination .

. with the otherlimitations of base Claim 8.

Responseto Arguments

11. . Applicant's arguments,filed in the instant Amendment of February 20, 2004,
regarding the Examiner’s 35 USC § 102(b) rejection of Claims 1 and 7 over lwayama et .

al. have beenfully considered but they are not persuasive.
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Application/Control Number: 10/195,392 | oo Page 7
Art Unit: 2827 :

As explained in the rejections above,the added claim language, “at the same

position,” regarding the opening of the first and second layers and regarding exposed

__ front and backsides ofthe conductive pattern is not sufficient to overcome.the structure

' disclosed by lwayamaetal.

Conclusion

‘142. 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 periodfor reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event afirst reply is filed within
TWO MONTHSofthe 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. | |

13. Anyinquiry conceming this communication or earlier communications from the

examiner should bedirected to John B. Vigushin whose telephone numberis 571-272-
1936. The-examiner can normally be reached on 8:30AM-5:00PM Mo-Fri.

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

supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number

for the organization where this application or proceeding is assignedis 703-872-9306.
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Application/Control Number: 10/195,392 Page 8
Art Unit: 2827

Information regarding the status ofan 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 accessto the Private PAIR system, contact the Electronic

John B. Vigushin
Primary Examiner
Art Unit 2827

Business Center (EBC) at 866-217-9197 (toll-free).

* jbv |
May 19, 2004
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» », Attorney Docket No.: 71450.0002
j Customer No.: 35161 

UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Makoto KOMATSUBARA,etal. Group Art Unit: 2827

Application No.: 10/195,392 Examiner: John B. Vigushin

Filed: July 16, 2002

Confirmation No.: 2813

For: WIRED CIRCUIT BOARD

AMENDMENT UNDER37 C.F.R.§ 1.111

MAIL STOP — NON FEE AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INTRODUCTORY REMARKS

Sir:

In response to the Non-Final Office Action dated November28, 2003, Paper No. 1103, please amend

the above-identified application as follows:
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U.S. Application No.: 10/195,392 Attorney Docket No.: 71450.0002

AMENDMENTS TO THE DRAWINGS:

The Formal Drawings, Figs. 1-21, have been amendedto correct for improper margins, and to

correct the orientation ofthe label of Fig. 9 with respect to the drawing, in responseto the Official

Drafsperson's PTO-948 Form dated November 14, 2003. Fifteen (15) Replacement Sheets of Corrected

Formal DrawingsFigs. 1-21 are attached herewith which should overcomethe Official Draftsperson's

objections.
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U.S. Application No.: 10/195,392 Attorney Docket No.: 71450.0002

AMENDMENTSTO THE CLAIMS:

1. (Currently amended) A wiredcircuit board comprisingafirst insulating layer, a conductive

pattern formed onthe first insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formedat the same position of the conductive pattern, for allowing thefirst insulating

layer and the secondinsulating layer to open at the same position, so as to form a terminalportion in

whichfront and backsides of the conductive pattern are exposed at the same position,

wherein at least any oneofthefirst insulating layer, the second insulating layer and the

conductive pattern has reinforcing portions for reinforcing the conductive pattern formedat ends ofthe

opening in crossing areas where ends of the opening and the conductive pattern cross each other.

2. (Previously presented) A wired circuit board comprising a metal supporting layer,afirst

insulating layer formed on the metal supporting layer, a conductive pattern formed onthefirst insulating

layer, a secondinsulating layer formed on the conductive pattern, and an opening, formedat the same

position of the conductive pattern, for allowing the metal supporting layer and the first insulating layer,

and the secondinsulating layer to open, so as to form a terminal portion in which front and back sides of

the conductive pattern are exposed,

whereinat least any one ofthe first insulating layer, the second insulating layer and the

conductive pattern has reinforcing portions for reinforcing the conductive pattern formedat the ends of

the openingin crossing areas where ends of the opening and the conductive pattern cross each other.

3. (Original) The wired circuit board according to Claim 2, wherein the wiredcircuit board is a

suspension board with circuit.
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4. (Previously presented) A wired circuit board comprisingafirst insulating layer, a conductive

pattern formedonthe first insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formedat the sameposition of the conductive pattern, for allowing thefirst insulating

layer and the secondinsulating layer to open, so as to form a terminal portion in which front and back

sides of the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern in crossing areas where ends

of the opening and the conductive pattern cross each other.

5. (Previously presented) A wired circuit board comprising a metal supporting layer,a first

insulating layer formed on the metal supporting layer, a conductive pattern formedonthefirst insulating

layer, a second insulating layer formed on the conductive pattern, and an opening, formedat the same

position of the conductive pattern, for allowing the metal supporting layer andthefirst insulating layer,

and the secondinsulating layer to open, so as to form a terminal portion in which front and backsides of

the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extendingdirection of the conductive pattern in crossing areas where ends

of the opening and the conductive pattern cross each other.

6. (Orginal) The wired circuit board according to Claim 5, wherein the wired circuit board is a

suspension board with circuit.
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7. (Currently amended) A wired circuit board comprisinga first insulating layer, a conductive

pattern formed onthefirst insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formedat the sameposition of the conductive pattern, for allowingthefirst insulating

layer and the secondinsulating layer to open at the same position, so as to form a terminal portion in

whichfront and back sides of the conductive pattern are exposed at the same position,

wherein at least one ofthe first insulating layer and the secondinsulating layer have projections

projecting from endsof the opening onto the conductive pattern in the opening in the crossing area where

the ends of the opening and the conductive pattern cross each other.

8. (Previously presented) A wired circuit board comprising a metal supporting layer,a first

insulating layer formed on the metal supporting layer, a conductive pattern formed onthefirst insulating

layer, a second insulating layer formed on the conductive pattern, and an opening, formedat the same

position of the conductive pattern, for allowing the metal supporting layer andthefirst insulating layer,

and the secondinsulating layer to open, so as to form a terminal portion in which front and backsides of

the conductive pattern are exposed,

whereinatleast oneofthe first insulating layer and the second insulating layer have projections

projecting from ends of the opening onto the conductive pattern in the opening in the crossing areas

where the ends of the opening and the conductive pattern cross each other.

9. (Original) The wired circuit board according to Claim 8, wherein the wiredcircuit boardis a

suspension board with circuit.

PAGE49 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 50 OF 422

d t

U.S. Application No.: 10/195,392 Attorney Docket No.: 71450.0002

REMARKS

Claims 1-9 are presently pendingin the application. Reconsideration and allowanceofall claims

are respectfully requested in view of the following remarks.

The Official Draftsperson has objected to the drawingsas filed on July 16, 2002, due to improper

margins and improperorientation ofthe label of Fig. 9 with respect to the drawing, as shown by the PTO-

948 Form. Fifteen (15) Replacement Sheets of Corrected Formal DrawingsFigs. 1-21 are attached

hereith which should overcomethe Official Draftsperson's objections.

The Examinerhas rejected Claims 1 and 7 under 35 U.S.C. §102(b) as being anticipated by

Iwayamaet al. The Examinerhasalso rejected Claims 2, 3, 8 and 9 under 35 U.S.C. §103(a) as being

obvious over Iwayamaetal. in view of Yamatoet al.

However, the Examiner has found Claims 4 and 5-6 allowable "if rewritten into independent form

includingall of the limitations of the base claim and any intervening claims". The Applicants respectfully

point out to the Examiner that Claims 4-5 are in independent form, and Claim 6 depends from

independent Claim 5. Thus, Claims 4-6 should stand allowed.

Claim 1 has been amendedto further define the position of the opening with respect to the

insulating layers and the conductive pattern.

For the following reasons, the prior art rejectionsare respectfully traversed.

The Applicants respectfully submit that Iwayamaetal. do not teach or suggest a wired circuit

board including an opening, formedat the same position of the conductive pattern, for allowing thefirst

insulating layer and the secondinsulating layer to open at the sameposition, so as to form a terminal

portion in which front and back sides of the conductive pattern are exposed at a same position, as recited

in amended Claims1 and 7, and wherein at least any oneofthefirst insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for reinforcing the conductive pattern

formed at ends of the opening in crossing areas where ends of the opening and the conductive pattern

cross each other, as recited in Claim 1.
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Rather, Iwayamaetal. disclose an opening (aperture 12) wherethefirst insulating layer

(insulating film 4) and secondinsulating layer (insulating base member1) openat different positions with

respect to the conductive pattern (circuit wiring pattern 2) (see Fig. 2); and wherethe terminal portionis

formed suchthat the front and back sides of the conductive pattern 2 are exposedat different positions

(see Fig. 2).

Further, with respect to Claim 1, Iwayamaetal. disclose a first insulating layer 4 which has a

reinforcing portion 6 which reinforces the conductive pattern (protruding conductor 2A) within the

opening 12 (see Fig. 2), rather than at ends of the opening 12 in crossing areas wherein ends of the

opening 12 and the conductive pattern 2 cross each other.

However,the present invention in Figs. 1-2, includesa first insulating layer 12 and second

insulating layer 14 which openat the sameposition(i.e., opening 17 (18)) with respect to the conductive

pattern 13; where the terminal portion 16 is formed such that the front and back sides of the conductive

pattern 13 are exposed at the same position (17 (18)).

Further, the present invention discloses in Figs. 1-2, a first insulating layer 12 which has a

reinforcing portion(i.e., at widened portion 22) which reinforces the conductive pattern 13 at ends of the

opening 17 (18) in crossing areas 21 wherein endsof the opening 17 (18) and the conductive pattern 13

cross each other.

Accordingly, Iwayamaet al. do not anticipate, nor or obvious over, Claims 1 and 7 ofthe present

invention, and the rejection of Claims 1 and 7 under 35 U.S.C. §102(b) should be withdrawn.

With respectto the rejection of Claims2, 3, 8, and 9 over the combination of the Iwayamaetal.

and Yamatoet al. references, since the Yamatoetal. reference is a 35 U.S.C. §102(e)/103 reference, the

Applicants respectfully invoke the provisions of 35 U.S.C. §103(c), asserting that the subject matter ofthe

reference and the claimed invention were,at the time the invention was made, owned by the same person

~namely, Nitto Denko Corporation (see MPEP 706.02(1)(1) and (2), and 35 U.S.C. §103(c)).
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Asevidencethereof, the Applicants respectfully submit concurrently herewith, a copy of the

Assignment documentfor the Yamato et al. reference, which showsthatat the time of the present

invention, the subject matter of the reference and the claimed invention were commonly ownedbyNitto

Denko Corporation. Since the Yamatoet al. reference no longer standsas prior art based on 35 U.S.C.

§102(e)/103 with respect to the present application, the Examiner's rejection of Claims 2, 3, 8, and 9 over

the combination of the Iwayamaet al. and Yamatoet al. references mustfail.

Further, in the event that the Examiner should return a 35 U.S.C. §102(a) rejection of the present

claims over Yamatoet al., asserting that the publication date of Yamatoet al. of January 8, 2002is prior
to the U.S. filing date of the present application (1.e., July 16, 2002), the Applicants respectfully submit

concurrently herewith, a verified translation of priority document JP 2001-216812, dated July 17, 2001,

and which was submitted August 7, 2002, which will overcomethis potentially applied rejection.

Accordingly, Claims2, 3, 8, and 9 should nowbe allowed.

If the Examinerbelieves that there is any issue which could be resolved by a telephone or

personalinterview, the Examineris respectfully requested to contact the undersigned attorney at the

telephone numberlisted below.

Applicant hereby petitions for any extension of time which may be required to maintain the

pendencyofthis application, and any required fee for such an extensionis to be charged to Deposit

Account No. 04-1061.

Respectfully submitted,

Jean C. Edwards

Registration No. 41,728

DICKINSON WRIGHT PLLC

1901 L St., N.W.
Suite 800

Washington, D.C. 20036
Telephone: 202/659-6946
Facsimile: 202/659-1559

Date: February 20, 2004DC 71450-2 90197
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Ca, yoey wy24mane
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Applicationof: .

Makoto KOMATSUBARA,etal. Group Art Unit: 2827

Application No.: 10/195,392 | Examiner: John B. Vigushin

Filed: July 16, 2002

Confirmation No.: 2813

For: WIRED CIRCUIT BOARD

SUBMISSION OF CORRECTED FORMAL DRAWINGS

ATTN: OFFICIAL DRAFTSPERSON

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Please find attached fifteen (15) replacement sheets of corrected formal drawings of Figures 1-21,

which nowincludesthe properorientation of the label of Figure 9 and the corrected margins for the

figures, as requested by the Examiner. These replacement drawings should overcomethe Official

Draftperson's objections. The Examineris respectfully requested to acknowledgereceipt ofthese

replacement drawings.

Respectfully submitted,

Quam ©.énwore
Jean C. Edwards

Registration No. 41,728

DICKINSON WRIGHT PLLC

1901 L Street NW

Suite 800

Washington DC 20036-3506
Telephone: 202/659-6946
Facsimile: 202/659-1559

Date: February 20, 2004DC 71450-2 91496
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Attorney Docket No.: 71450.0002
CustomerNo.: 35161 

“IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Makoto KOMATSUBARA,et al. Group Art Unit: 2827

Application No.: 10/195,392 Examiner: John B. Vigushin

Filed: July 16, 2002

Confirmation No.: 2813

For: WIRED CIRCUIT BOARD

SUBMISSION OF VERIFICATION OF TRANSLATION OF

PRIORITY DOCUMENTJP 2001-216812

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Please find attached a verification oftranslation of the priority document JP 2001-216812, filed

July 17, 2001, for the above-identified application. The Examineris respectfully requested to

acknowledgereceipt ofthis verified translation.

Respectfully submitted,

etn©.Erbundo
Jean C. Edwards

Registration No. 41,728

DICKINSON WRIGHT PLLC

1901 L Street NW

Suite 800

Washington DC 20036-3506
Telephone: 202/659-6946
Facsimile: 202/659-1559

Date: February 20, 2004DC 71450-2 91498
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VERIFICATION OF TRANSLATION

I, Hiroyuki OKAMOTO, c/o Okamoto International Patent

Attorneys Office, of Kawaramachi. NK Building, 8-5, Kawaramachi
4-chome, Chuo-ku, Osaka, Japan

do hereby solemnly and sincerely declare that I amwell acquainted

with both Japanese and English languages and that the following

is a true translation of the certified document of

Japanese Patent Application No.2001-216812

into English to the best of my knowledge and belief.

I also hereby declare that all statements made herein of

my own knowledge are true and that all statements made on

information and belief are believed to be true; and further that

these statements were made with the knowledge that willful false

Statements and the like so made are punishable by fine or

imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such willful false statements may

jeopardize the validity of the application or any patent issued

thereon.

Date: Aebromg LA tA, dae
Oka

iroyuki Okamoto

 
 

Signature:
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(Document Name) Specification

(Title of the Invention) Wired Circuit Board

{Claim}

{Claim 1) A wired circuit board comprising a first insulating layer, a.

conductive pattern formed on thefirst insulating layer, a second insulating

layer formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the first insulating layer and

the second insulating layer to open, so as to form a terminal portion in

which front and back sides of the conductive pattern are exposed,

wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the opening in crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

(Claim 2) A wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive

pattern formed on the first insulating layer, a second insulating layer

formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the metal supporting layer

and thefirst insulating layer, and the second insulating layer to open, so as

to form a terminal portion in which front and back sides of the conductive

pattern are exposed,

wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the openingin crossing

PAGE73 OF 422 . HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 74 OF 422

areas where ends of the opening and the conductive pattern are crossed

each other.

(Claim 3) A wired circuit board comprising a first insulating layer, a

conductive pattern formed on thefirst insulating layer, a second insulating .
5 layer formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the first insulating layer and

the second insulating layer to open, 50 as to form a terminal portion in
which front and back sides of the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend

10 ina widthwisedirection substantially orthogonal to an extending direction

of the conductive pattern in crossing areas where ends of the opening and

the conductive pattern are crossed each other.

(Claim 4) A wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive

15 pattern formed on the first insulating layer, a second insulating layer

formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the metal supporting layer

and the first insulating layer, and the second insulating layer to open, so as

to form a terminal portion in which front and back sides of the conductive

20 pattern are exposed,

wherein the conductive pattern has widened portions formed to extend

in a widthwise direction substantially orthogonal to an extending direction

of the conductive pattern in crossing areas where ends of the opening and

the conductive pattern are crossed each other.

25 (Claim 5] A wired circuit board comprising a first insulating layer, a
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conductive pattern formed on the first insulating layer, a second insulating

layer formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing thefirst insulating layer and

the second insulating layer to open, so as to form a terminal portion in

5 which front and back sides of the conductive pattern are exposed,

wherein the first insulating layer and/or the second insulating layer

have projections projecting from ends of the opening onto the conductive

pattern in the opening in the crossing area where the ends of the opening

and the conductive pattern are crossed each other.

10 {Claim 6] A wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive.

pattern formed on the first insulating layer, a second insulating layer

formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the metal supporting layer

15~~and thefirst insulating layer, and the second insulating layer to open, so as

to form a terminal portion in which front and back sides of the conductive

pattern are exposed,

wherein the first insulating layer and/or the second insulating layer

have projections projecting from ends of the opening onto the conductive

20 pattern in the opening in the crossing areas where the ends of the opening

and the conductive pattern are crossed each other.

(Claim 7] The wired circuit board according to any one of Claims 1-6,

wherein the wired circuit board is a suspension board with circuit.

{Detailed Description of the Invention)

25 (0001)
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(Technical Field to Which the Invention Belongs]

The present invention relates to a wired circuit board and, more

particularly, to a wired circuit board suitably used for a suspension board

with circuit.

{0002)

{Prior Art]

The wired circuit boards used for electronic/electric equipments are

usually provided with terminal portions to connect with external connecting
terminals.

{0003)

In recent years, the so-called “flying lead” in which the terminal

portions are formed on both sides of the conductive pattern, rather than in

only either side thereof, is being in widespread use in order to meet the

demand for electronic/electric equipment to have increasingly higher

density and reduced size. It is known, for example, in suspension board

with circuit used for a hard disk drive that the terminals are provided in the

form of flying lead.

[0004]

To be more specific, the suspension board with circuit comprises a

supporting board 1 of stainless steel foil, a base layer 2 of an insulating

material formed on the supporting board 1, a conductive pattern 3 formed

on the base layer 2 in the form of a specified circuit pattern, and a cover

layer 4 of an insulating material, for covering the conductive pattern 3, as

shown in FIG. 21. The terminal portions 5 provided in the form of the

flying lead are formed on both sides of the conductive pattern 3 in the

4
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following manner. The cover layer 4 is opened to exposea front side of the

conductive pattern 3, while also-the supporting board 1 and the base layer 2

are opened to expose a backside of the conductive pattern 3. If necessary,

metal plated layers 6 are formed on the both sides of the thus exposed

conductive pattern 3 by nickel/gold plating and thelike.

(0005)

Thereafter, these terminal portions formed as the flying lead are

bonded to external connecting terminals by applying supersonic vibration

thereto by use of a bonding tool and the hke.

(0006)

(Problems To Be Solved By the Invention]

In this terminal portion formedas the flying lead, since the both sides

of the conductive pattern are exposed, the supersonic vibration is easily

transmitted to the terminals. This is suitable for the bonding using the

supersonic vibration: on the other hand, this provides the disadvantage that

the conductive pattern exposed at both sides thereof is weak in physical

strength and is subject to stress concentration at edge portions of the

openings in the base layer and cover layer, to cause disconnection of the

conductive pattern with ease.

(0007)

It is the object of the invention to provide a new wiredcircuit board

having a terminal portion formed as a flying lead in which both sides of a

conductive pattern are exposed that can provide enhanced strength of the

conductive pattern by simple construction to effectively prevent occurrence

of disconnection of the conductive pattern.
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(0008)

(MeansForSolving the Problems]

To accomplish the object mentioned above, the present invention

provides a wired circuit board comprising a first insulating layer, a

conductive pattern formed on thefirst insulating layer, a second insulating

layer formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern,for allowing the first insulating layer and
the second insulating layer to open, so as to form a terminal portion in

which front and back sides of the conductive pattern are exposed, wherein

at least any oneof the first insulating layer, the second insulating layer and

the conductive pattern has reinforcing portions for reinforcing the

conductive pattern formed at ends of the opening in crossing areas where

ends of the opening and the conductive pattern are crossed each other.

(0009)

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein at least any one of

the first insulating layer, the second insulating layer and the conductive

pattern has reinforcing portions for reinforcing the conductive pattern

formed at ends of the opening in crossing areas where ends of the opening
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and the conductive pattern are crossed each other.

[0010]

In the wired circuit boards mentioned above, since at least any one of

the first insulating layer, the second insulating layer and the conductive

pattern has the reinforcing portions for reinforcing the conductive pattern

formed at the ends of the opening in the crossing areas where the ends of

the opening and the conductive pattern are crossed each other, the physical

strength of the conductive pattern at the ends of the opening can be

reinforced. This can produce the effect that for example when the

conductive pattern both sides of which are exposed is subject to stress

concentration at the end portions of the opening in the process of bonding

the terminal portion and the external connecting terminal by applying

supersonic vibration of a bonding tool, the disconnection of the conductive

pattern can be effectively prevented, thus providing improved bonding

reliability.

(0011)

In addition, the present invention provides a wired circuit board

comprising a first insulating layer, a conductive pattern formed on thefirst

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the same position of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

conductive pattern are exposed, wherein the conductive pattern has

widened portions formed to extend in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern in crossing
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areas where ends of the opening and the conductive pattern are crossed

each other.

[0012]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulating layer,

a secondinsulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern

in crossing areas where endsof the opening and the conductive pattern are

crossed each other.

[0013]

In the wired circuit boards mentioned above, since the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to the extending direction of the conductive

pattern in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other, the physical strength of the

conductive pattern at the ends of the opening can be reinforced. This can

produce the effect that for example when the conductive pattern both sides

of which are exposedis subject to stress concentration at the end portions of

the openingin the process of bonding the terminal portion and the external
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connecting terminal by applying supersonic vibration of the bondingtool,

the disconnection of the conductive pattern can be effectively prevented,

thus providing improved bondingreliability.

[0014]

Further, the present invention provides a wired circuit board

comprisinga first insulating layer, a conductive pattern formed on thefirst

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the same position of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

conductive pattern are exposed, wherein the first insulating layer and/or

the second insulating layer have projections projecting from ends of the

opening onto the conductive pattern in the opening in the crossing areas

where the ends of the opening and the conductive pattern are crossed each

other.

(0015)

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on the first insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein the first

insulating layer and/or the second insulating layer have projections

9
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projecting from ends of the opening onto the conductive pattern in the

opening in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other.

(0016)

In the wired circuit boards mentioned above,since the first insulating

layer and/or the second insulating layer have projections projecting from

the ends of the opening onto the conductive pattern in the opening in the

crossing areas where the endsof the opening and the conductive pattern are

crossed each other, the physical strength of the conductive pattern at the

ends of the opening can be reinforced. This can produce the effect that for

example when the conductive pattern both sides of which are exposed is

subject to stress concentration at the end portions of the opening in the

process of bonding the terminal portion and the external connecting

terminal by applying supersonic vibration of the bonding tool, the

disconnection of the conductive pattern can be effectively prevented, thus

providing improved bondingreliability.

[0017]

The wired circuit board of the present invention can provide high

bonding reliability so that the wired circuit board can be used as the

suspension board with circuit, even when formed as the flying lead in which

both sides of the conductive pattern are exposed.

(0018)

{Embodiments of the Invention]

Referring to FIG. 1, there is shown an embodiment of a wired circuit

board of the present invention. FIG. 1(a) is a sectional view of a principal

10
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portion of a terminal portion of the wired circuit board: and FIG. 1(b) is a

plan view of the terminal portion of the same. In FIG. 1(a), the wired

circuit board 11 comprises a base layer 12 formedasa first insulating layer

of insulating material, a conductive pattern 13 formed on the base layer 12

in the form of a specified wired circuit pattern, and a cover layer 14 formed

as a second insulating layer of insulating material on the conductive

pattern 13. The conductive pattern 13 is provided in the form of a plurality

of lines of wires 13a, 13b, 13c and 13d arrayed in parallel with each other

with spaced at a predeterminedinterval, as shown in FIG. 1(b).

(0019)

The insulating materials of the base layer 12 and the cover layer 14

that may be used include, for example, synthetic resins, such as polyimide

resin, acrylic resin, polyether nitrile resin, polyether sulfonic resin,

polyethylene terephthalate resin, polyethylene naphthalate resin and

polyvinyl chloride resin. Polyimide resin is preferably used.

(0020)

The base layer 12 and the cover layer 14 usually have thickness of 1-

30pm,or preferably 2-20pm.

[0021]

The conductive materials used for the conductive pattern 13 include,

for example, copper, nickel, gold, solder or alloys thereof. Copper is

preferably used. The conductive pattern 13 usually has thickness of 2-

30pm, or preferably 5-20pm.

(0022)

This wired circuit board 11 is formed in the following way. First, as

11
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shownin FIG. 3(a), the conductive pattern 13 is formed on the base layer 12

formed in a film-like form, in the form of the specified wired circuit pattern

by a known patterning process, such as a subtracting process, an additive

process and a semi-additive process. Then, as shown in FIG.3(b), the base

layer 12 is covered with the cover layer 14 in a known method,for example,

by adhesive bonding a film-like resin to the conductive pattern 13 or by

applying a photosensitive resin to the conductive pattern 13 and then

curing that resin.

(0023)

In the wired circuit board 11 thus formed, as shown in FIG. 1(a), the

cover layer 14 is opened to expose a front side of the conductive pattern 13

and also the base layer 12 is opened to expose a back side of the conductive

pattern 13 in such a mannerthat the exposed front side of the conductive

pattern 13 and the exposed back side of the same correspondin position to

each other so as to expose the both sides of the conductive pattern 13.

Then, on the both sides of the exposed conductive pattern 13, metal plating

layers 15 are formed thereby forming the terminal portion 16 in the form of

the flying lead.

(0024)

This terminal portion 16 is formed in the following manner. First, a

cover-side opening 17 is formed in the cover layer 14 in a portion thereof in

which the terminal portion 16 is to be formed, in a known method, such as

drilling, laser machining, etching and patterning of photosensitive resin, as

shown in FIG. 3(c). Likewise, a base-side opening 18 is formedin the base

layer 12 im a portion thereof corresponding to the cover-side opening 17, ina

12
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known method, such as drilling, laser machining, etching and patterning of

photosensitive resin, as shown in FIG. 3(d). The cover-side opening 17 and

the base-side opening 18 are opened into a rectangular shape to coverall

the lines of wire 13a, 13b, 13c and 13d.

{0025]

As shown in FIG. 3(e), the metal plating layers 15 are formed by

plating on both sides of the conductive pattern 13 exposed in the cover-side

opening 17and the base-side opening 18.

{0026]

No particular limitation is imposed on the plating method used for

forming the metal plated layer 15. The metal plating layer 15 may be

formed by either of electrolysis plating and electroless plating. Also, no

particular limitation is imposed on the metals usedfor the plating. Known
metals may be used for the plating. It is preferable that the electrolysis

nickel plating and theelectrolysis gold plating are performed in sequence so

that a gold plated layer 20 is formed on a nickel plated layer 19. The

nickel plated layer 19 and the gold plated layer 20 each have thickness of

the order of 1-5ym.

{0027]

The wired circuit board 11 has the terminal portion 16 in the form of

the flying lead. In the terminal portion 16, widened portions 22 as

reinforcing portions which extend in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern 13 are

providedin the conductive pattern 13 in crossing areas 21 where the ends of

the cover-side opening 17/the base-side opening 18 and the conductive

13
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patterns 13 are crossed each other, as shown in FIG. 1(b).

(0028)

To be more specific, the widened portions 22 are formed in the

respective lines of wire 13a, 13b, 13c and 13d at positions thereof which

correspond to the crossing areas 21 (two areas per each line of wire) and

arranged with space from each other along the longitudinal direction of the

lines of wire 13a, 13b, 13c and 13d. The widened portions 22 are formed in

such a generally round shape as to protrude widthwise from the lines of

wire 13a, 13b, 13c and 13d.

(0029)

As shown in FIG. 2, each widened portion 22 is arranged, with its

generally outer half portion embedded in the cover layer 14/base layer 12

and its generally inner half portion exposed in the cover-side opening i7/
base-side opening 18, when a maximum widthwise length 23 between the

adjacent lines of wire is defined as a boundary between the outer half

portion and the inner half portion. Thus, the terminals 16 are formed in

such a dumbbell shape that the lines of wire 13a, 13b, 13c and 13d are

protruded widthwise at both ends thereof in the cover-side opening 17/the

base-side opening 18.

(0030)

Each widened portion 22 is so formed that the maximum widthwise

length 23 is 1.1-4 times, or preferably 2-3 times, as longer as a usual line

width 24 of the lines of wire 13a, 13b, 18c and 13d exposed outside in the

cover-side opening 17/base-side opening 18. To be more specific, a

widthwise part of widened portion 22 at the maximum widthwise length 23

14
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is 20-1,000pm in length and a lengthwise part of the widened portion 22

extending in a longitudinal direction of the lines of wire 13a, 13b, 13c and

13d is 50-500pm in length.

(0031)

The widened portions 22 may be formed in any shape other than the

generally round shape, as long as they are shaped to protrude widthwise

and have widths larger than the usual width. For example, the widened

portion 22 may be formedin rectangle.

(0032)

The terminal portion 16 having this widened portion 22 can be formed

in the processes given below. The widened portions 22 are formed with the

patterning of the wired circuit pattern in the process of forming the

conductive pattern 13. Then, in the processes of FIG. 3(c) and (d), the

cover layer 14 and the base layer 12 are each opened so that the maximum

widthwise length 23 of the widened portion 22 can be within the crossing

areas 21 and thereby the cover-side opening 17 and the base-side opening

18 are formed. Thereafter, in the process shown in FIG. 3(e), the metal

plated layer 15 is formed on each side of the conductive pattern 13 exposed

in the cover-side opening 17 and the base-side opening 18.

(0033)

In this formation of the wired circuit board 11, since the widened

portions 22 widened in the widthwise direction of the conductive pattern 13

are formed in the conductive pattern 13 in the crossing areas 21 where the

ends of the cover-side opening 17/the base-side opening 18 and the

conductive pattern 13 are crossed each other, the physical strength of the

15
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conductive pattern 13 at the ends of the cover-side opening 17 and at the

ends of the base-side opening 18 can be reinforced. This can produce the

effect that for example when the conductive pattern 13 are subject to stress

concentration at exposed portions thereof at ends of the cover-side opening

17 and base-side opening 18 in the process of bonding the terminal portions

16 and the external connecting terminals by applying supersonic vibration

of a bonding tool, the disconnection of the conductive pattern 13 can be

effectively prevented, thus providing improved connection reliability.

(0034)

In addition, the wired circuit board 11 may be formed so that the

terminal portion 16 presented in the form of this flying lead can have

cover-side projections 25 formed as the reinforcing portions and base-side

projections 26 formed as the reinforcing portions, as shown in FIG. 4.

Specifically, the cover-side projections 25 are formed to project from the

ends of the cover-side opening 17 onto the conductive pattern 13 in the

cover-side opening 17 in the cover layer 14 in the crossing areas 21 where

the ends of the cover-side opening 17/the base-side opening 18 and the

conductive patterns 13 are crossed each other. The base-side projections

26 are formedto project from the ends of the base-side opening 18 onto the

conductive pattern 13 in the base-side opening 18 in the base layer 12 in the

crossing areas 21.

(0035)

To be more specific, the cover-side projections 25 and the base-side

projections 26 are formed in the respective lines of wire 13a, 13b, 13c and

13d at positions thereof which correspond to the crossing areas 21 (two

16
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areas per each line of wire) and arranged with space from each other along

the longitudinal direction of the lines of wire 13a, 13b, 13c and 13d, as

shown in FIG. 4(b). These projections 25, 26 are formed in a convex shape

projecting inwardly from the ends of the cover-side opening 17 and the

base-side opening 18 along the extending direction of the lines of wire 13a,

13b, 13c and 13d, respectively.

[0036]

The cover-side projections 25 and the base-side projections 26 are

overlapped with the lines of wire 13a, 13b, 13c and 13d and are so tapered

(shaped generally in triangle as viewed from the top) that the overlap can

gradually reduce toward the inside of the cover-side opening 17/base-side

opening 18, respectively. As a result of this, the terminal portions 16 are

so formed that the lines of wire 13a, 13b, 13c and 13d can be covered with

the cover-side projections 25 and the base-side projections 26 at opposite

ends thereofin the cover-side opening’17 and the base-side opening 18.

(0037)

The cover-side projections 25 and the base-side projections 26 are

formed to project at projection length 27 of one-fourth to one-thirtieth, or

preferably one-fifth to one-twentieth, to a line length 29 of each of the lines

of wire 13a, 13b, 13c and 13d exposed in the cover-side opening 17 and the

base-side opening 18, as shown in FIG. 5. To be more specific, each of the

cover-side projections 25 and the base-side projections 26 has a basal width

28 of 5-20pm slightly smaller than a line width 24 of lines of wire 13a, 13b,

13c and 13d at the ends of the cover-side opening 17/the base-side opening

18. The cover-side projections 25 and the base-side projections 26 are

17
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projected inwardly in a taped mannerat a projection length 27 of 5-250pm

and are formed in a generally triangle whose top islocated at a widthwise

center of lines of wire 13a, 13b, 13c and 13d.

(0038)

The shape of the cover-side projections 25 and the base-side

projections 26 is not limited to the one shown in FIG. 5, as long as those

projections have such a shapeas to overlap with the lines of wire 13a, 13b,

13c and 13d along the longitudinal direction of the lines of wire 13a, 13b,

13c and 13d. For example, as shown in FIG.6, the cover-side projections

25 and the base-side projections 26 may be formed to project toward the

inside thereof in a tapered manner from the ends of the cover-side opening

17/the base-side opening 18, with the basal width 28 slightly larger than

the line width 24 of the lines of wire 13a, 13b, 18c and 13d. Further, those

projections 25, 26 may be formed in sucha rectangular shape as to overlap
with the lines of wire 13a, 13b, 13c and 13d along the longitudinal direction

of the lines of wire 13a, 13b, 13c and 13d, without limiting to the generally

triangle shape.

(0039)

The terminal portions 16 having these cover-side projections 25 and

the base-side projections 26 are formed as follows. In the process of FIG.

3(c), the cover layer 14 is opened in such a manneras to form the cover-side

projections 25 to thereby produce the cover-side opening 17. In the process

of FIG. 3(d), the base layer 12 is opened in such a manneras to form the

base-side projections 26 to thereby produce the base-side opening 18.

Thereafter, in the process of FIG. 3(e), the metal plated layer 15 is formed

18
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on eachside of the conductive pattern 13 exposed in the cover-side opening

17 and the base-side opening 18.

(0040)

In this formation of the wired circuit board 11, since the cover-side

projections 25 and the base-side projections 26 are formedin the cover layer
14 and the base layer 12 in the crossing areas 21 where the ends of the

cover-side opening 17/the base-side opening 18 and the conductive patterns

13 are crossed each other, so as to project from the ends of the cover-side

opening 17/the base-side opening 18 onto the conductive pattern 13 in the

coverside opening 17 and the base-side opening 18, respectively, the

physical strength of the conductive pattern 13 at the ends of the cover-side

opening 17 and at the ends of the base-side opening 18 can be reinforced.

This can produce the effect that for example when the conductive pattern 13

are subject to stress concentration at exposed portions thereof at ends of the

cover-side opening 17 and base-side opening 18 in the process of bonding the

terminal portions 16 and the external connecting terminals by applying

supersonic vibration of the bondingtool, the disconnection of the conductive

pattern 13 can be effectively prevented, thus providing improved connection

reliability.

(0041)

It is to be noted that in the wired circuit board 11, both of cover-side

projections 25 and the base-side projections 26 are not necessarily required.

For example, only the cover-side projections 25 may be formed, as shown in

FIG. 7. Alternatively, only the base-side projections 26 may be formed, as

shown in FIG.8.

19
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(0042)

Further, modification may be made of the invention by forming the

widened portions 22 in the conductive pattern 13 and also forming the

cover-side projections 25 in the cover layer 14 and/or forming the base-side

projections 26 in the base layer 12, though not shown.

{0043]

The wired circuit board 11 having these terminal portions 16 is

particularly preferably applicable to a suspension board withcircuit.

{0044])

| Referring to FIG. 9, there is shown a perspective view of a suspension

board with circuit presented as an embodimentof the wired circuit board of

the present invention. The suspension board with circuit 31 mounts

thereon a magnetic headof a hard disk driver (not shown) and suspends the

magnetic head while holding a minute interval between the magnetic head

and a magnetic disk against airflow generated when the magnetic head and

the magnetic disk run relative to each other. The suspension board with

circuit has the lines of wire 34a, 34b, 34c, 34d, integrally formed in the form

of a specified wired circuit pattern, for connecting the magnetic head and a

read/write board 39 formed as an externalcircuit.

{0045]

In FIG. 9, the suspension board with circuit 31 has a base layer 33, as

a first insulating layer of insulating material, which is formed on a

supporting board 32 extending longitudinally as a metal supporting layer.

A conductive pattern 34 is formed on the base layer 33 in the form of a

specified wired circuit pattern, and a cover layer 35 (not shown) is formed

20
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on the conductive pattern 34 as a second insulating layer of insulating

material. The conductive pattern 34 is provided in the form of the

plurality of lines of wire 34a, 34b, 34c and 34d arrayed in parallel with

spaced at a predeterminedinterval.

(0046]

Gimbals 36 for fitting the magnetic head therein are formed in the

supporting board 32 by cutting out the supporting board 32 at a front end

portion thereof. At the front end portion of the supporting board 32,

magnetic head connecting terminals 37 are formed to connect between the

magnetic head andthelines of wire 34a, 34b, 34c and 34d. At the rear end

portion of the supporting board 32, external-side connecting terminals 38 as

the terminals are formed to connect between the read/write board 39 and

the lines of wire 34a, 34b, 34c and 34d. The external-side connecting

terminals 38 are formed in the endsof the lines of wire 34a, 34b, 34c and

34d, to correspond to each of the read/write terminals 54.

{0047]

This suspension board with circuit 31 can be formed in the following

processes. First, the supporting board 32 is prepared andthe base layer 33

is formed on the supporting board 32 in the form of the specified pattern, as

shownin FIG. 10(a)-(d). A metal foil or a metal sheet is preferably used as

the supporting board 32. For example, stainless steel, 42 alloy and the like

are preferably used. The supporting board 32 used preferably has

thickness of 10-60nm, or further preferably 15-30um, and width of 50-

500mm,or further preferably 125-300mm.

{0048)

21
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Insulating material used for forming the base layer 33 is not limited to

any particular insulating material. The insulating materials that may be

used include, for example, synthetic resins such as polyimideresin, acrylic

resin, polyether nitrile resin, polyether sulfonic resin, polyethylene

terephthalate resin, polyethylene naphthalate resin and polyvinyl!chloride

resin. Of these synthetic resins, a photosensitive resin is preferably used

as the base layer. A photosensitive polyimide resin is further preferably
used.

{0049)

Then, for example when the base layer 33 is formed in the specified

pattern on the supporting board 32 by using photosensitive polyimideresin,

liquid solution of precursor of the photosensitive polyimide resin is applhed

to the whole area of the supporting board 32 prepared first, and then is

dried, for example, at 60-150T, to form a coating 33p of the precursorof the

photosensitive polyimide resin, as shownin FIG. 10(a).

(0050)

Then, the coating 33p is exposed to light through a photomask 40, as

~ shown in FIG. 10(b). If required, the exposed part is heated to a specified

temperature. Thereafter, the coating 33p is developed to form the coating

33p into a specified pattern, as shown in FIG. 10(c). Preferably, radiation

irradiated for the exposure has an exposure wavelength in the range of

300-450nm, or preferably 350-420nm. An integrated quantity of exposure
light is preferably in the range of 100-1,000mJ/cm2, or further preferably

200-700mJ/cm2. Further, when the exposed part of the coating 33p

irradiated is heated, for example, at a temperature in the rangeof not less

22
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than 130C to less than 150°C, it is solubilized (positive type) for the next

processing procedure (development), while on the other hand, when heated,

for example, at a temperature in the range of not less than 150C to not

more than 180°, it is non-solubilized (negative type) for the next processing

procedure (development). The development can be performed by any

known method, such as a dipping process and a spraying process, by using a

known developing solution such as alkaline developer. Preferably, the

manufacturing method uses the negative type to produce the circuit pattern.

Iilustrated in FIG. 10 is an embodiment using the process steps of negative

type for patterningthecircuit.

(0051)

As shown in FIG. 10(d), the coating 33p of the precursor of the

polyimide resin thus patterned is finally heated, for example, to 250or

more to be cured (imidized), whereby the base layer 33 of polyimide resin is
formed in the specified pattern. The base layer 33 thus formed have a

thicknessin the rangeof e.g. 2-30ym, or preferably 5-20pm.

[0052] |

Sequentially, the conductive pattern 34 is formed on the base layer 33

in the form of a specified wired circuit pattern, as shown in FIG. 10(e). The

conductive materials that may be used for forming the conductive pattern

34 include metals, such as copper, nickel, gold, solder or alloys thereof.
Copper is preferably used. To form the conductive pattern 34 in the

specified wired circuit pattern, the conductive pattern 34 may be formed on

the base layer 33 in the specified wired circuit pattern in any known

_ patterning process, such as the subtracting process, the additive process

23
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and the semi-additive process. In this method, the semi-additive process is

preferably used.

[0053]

The conductive pattern 34 thus formed is in the form of a pattern

formed by the plurality of hnes of wire 34a, 34b, 34c and 34d which are

spaced from each other in parallel with a given interval, as mentioned
above. The conductive pattern 34 has a thickness in the rangeof e.g. 2-

30pm, or preferably 5-20um. Thelines of wire 34a, 34b, 34c and 34d have

a line width in the range of e.g. 10-500nm, or preferably 30-200nm. The

interval (space width) between the adjacent lines of wire 34a, 34b, 34c and

34d is in the range of e.g. 10-500pm,or preferably 30-200pm.

(0054)

Sequentially, the conductive pattern 34 is covered with the cover layer

35 of insulating material, as shown in FIG. 10(f)-G). The same insulating

material as the insulating material of the base layer 35 is used for forming

the cover layer 35. Preferably, photosensitive polyimide resin is used

therefor.

(0055)

For example when the cover layer 35 is formed by using the

photosensitive polyimide resin, liquid solution of precursor of the

photosensitive polyimide resin is applied to the whole area of the supporting

board 32 and the base layer 33, first, and then is dried at a temperature in

the range of e.g. 60-150°, in the same mannerasin the patterning of the

base layer 33, to form a coating 35p of the precursor of the photosensitive

polyimide resin, as shown in FIG. 10(f). Then, the coating 35p is exposed

24
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to light through the photomask 41, as shown in FIG. 10(g). If required, the

exposed part is heated to a certain temperature. Thereafter, the coating

35p is developed to be patterned so that the conductive pattern 34 can be

covered with the coating 35p, as shown in FIG. 10(h).

(0056) |

In the patterning of the coating 35p, the photomasks 41 are placed to

confront the areas where the external-side connecting terminals 38 are

formed, so that the front side of the conductive pattern 34 can be exposed

from the coating 35p to form the cover-side opening 42. Tobe more specific,

the coating 35p is opened so that the cover-side opening 42 can be formed in’

such a rectangle shape as to includethe lines of wire 34a, 34b, 34c and 34d,

so asto provide the external-side connecting terminals 38 in the form of the

flying lead, as mentioned later.

{0057]

The coating 35p can be exposed to light and developed under the same

condition as the condition for exposing and developing the base layer 33.

Shownin FIG. 10 is the patterning in which the coating 35p is patterned in

the negative type in the same manneras in the case of the base layer 33.

[0058)

As shown in FIG. 10Q), the coating 35p of the precursor of the

polyimide resin thus patternedis finally heated, for example, to 250°C or

more to be cured (imidized), whereby the cover layer 35 made of polyimide

resin is formed on the conductive pattern 34. The cover layer 35 has a

thickness in the range of e.g. 1-30pm,or preferably 2-5um.

(0059)
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Before the cover layer 35 is formed on the conductive pattern 34, the

conductive pattern 34 may be protected by a thin film of rigid nickel by

nickel plating.

[0060]

In the suspension board with circuit 31 thus formed, the external-side

connecting terminals 38 are presented in the form of the flying lead exposed

at both sides of the conductive pattern 34, as shownin FIG. 10(j)-(D.

(0061)

The external-side connecting terminals 38 are presented in the form of

the terminals exposed at both sides of the conductive pattern 34 in the

following processes. First, as shown in FIG. 10G), supporting-board-side

openings 43 are formedin the supporting board 32 at portions thereof where

the external-side connecting terminals 38 are formed or at portions thereof

correspondingto the cover-side openings 42 of the cover layer 35, so that the

base layer 33 can be exposed. The supporting-board-side openings 43 can

. be formed by any known method. For example, after all area of the

supporting board 32 but the areas of the same corresponding to the

supporting-board-side openings 43 are subjected to masking, they are

chemically etched.

(0062)

Sequentially, as shown in FIG. 10(k), base-side openings 44 are

formed in the base layer 33 exposed in the supporting-board-side openings

43 of the supporting board 32, so as to expose the conductive pattern 34.

Though the base-side openings 44 can be formed by a known method, the

base-side openings 44 are preferably formed by etching or by plasma
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etching, in particular. The etching enables a portion of the base layer 33 to

be precisely cut from the exposed surface of the base layer 33 to the back

side of the conductive pattern 34.

[0063]

In the plasma etching, the supporting board 32 can be used as the

mask to etch the entire base layer 33 exposed in the supporting-board-side

openings 43 of the supporting board 32. For example, after the sample is

disposed between opposed electrodes in an atmosphere in which a

prescribed gas is filled in therebetween, high-frequency plasma is produced
therebetween. The prescribed gases that may be used include, for example,

He, Ne, Ar, Xe, Kr, Ne, O2, CFs and NF3. Of these gases, Ar, Oz, CF4 and

NF3 are preferably used. These gases may be used in mixture in a

prescribed proportion. The gas pressure (degree of vacuum) is in the range

of 0.5-200Pa, or preferably 10-100Pa. Cited as the conditions required for

producing the high-frequency plasmaare the frequency in the rangeofe.g.

10kHz-20MKz, or preferably 10kHz-100kHz, and the powerrequiredfor the

plasma etching in the range of e.g. 0.5-10W/cm2, or preferably 1-5W/cm2.

The frequency in the range of 10kHz-100kHz can make it easy to match

with a plasma etching device (tune for resistances). In these atmospheric

conditions, the sample is disposed on the electrodes whose temperature is

controlled to e.g. 0-120T, or preferably 10-80, and is etched for the time

required for the base layer 33 to be etched to a predetermined thickness.

[0064]

Since the base-side openings 44 of the base layer 33 thus formed are

formed by using the supporting board 32 as the mask, they can be formed in
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the same size and shape as the supporting-board-side openings 43 of the

supporting board 32.

[0065]

Thereafter, as shown in FIG. 10(), metal plated layers 45 are

simultaneously formed by plating on both sides of the conductive pattern 34

thus exposed. The metal plated layers 45 can be formed by using either

the electrolysis plating or the electroless plating, without any particular

limitation. Also, the plating can be formed by using any known metal,

without any particular limitation. Preferably, the electrolysis nickel

plating and the electrolysis gold plating are sequentially performed to form

a gold plated layer 47 on a nickel plated layer 46. Preferably, the nickel

plated layer 46 and the gold plated layer 47 both have a thickness in the

range of about 1-5um. As a result of this, the external-side connecting

terminals 38 are formed with the conductive pattern exposed at both sides

thereof.

(0066 )

As shown in FIG. 11, in the external-side connecting terminals 38 of

the suspension board with circuit 31, widened portions 49 as reinforcing

portions extending in a widthwise direction substantially orthogonal to an

extending direction of the conductive pattern 34 are provided in the

conductive pattern 34 in the crossing areas 48 where the ends of the cover-

side opening 42/the base-side opening 44 and the conductive patterns 34 are

crossed each other, as is the case with the wired circuit board 11.

(0067)

To be more specific, the widened portions 49 are formed in the

28

HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 101 OF 422

10

15

20

25

PAGE 101 OF 422

»

respective lines of wire 34a, 34b, 34c and 34d at positions thereof which

correspond to the crossing areas 48 (two areas per each line of wire) and

arranged with space from each other along the longitudinal directions of the

lines of wire 34a, 34b, 34c and 34d. The widenedportions 49 are formed in

such a generally round shape as to protrude widthwise from the lines of

wire 34a, 34b, 34c and 34d, as shown in FIG. 11(b). Each widened portion

49 is arranged, with its generally outer half portion embedded in the cover

layer 35/base layer 33 and its generally inner half portion exposed in the

cover-side opening 42, the base-side opening 44 and the supporting-board-

side opening 43, when a maximum widthwise length between the adjacent

lines of wire is defined as a boundary between the outer half portion and the

inner half portion, as is the case with widened portions 22 of the wired

circuit board 11. Thus, the external-side connecting terminals 38 are

formed in such a dumbbell shape that the lines of wire 34a, 34b, 34c and

34d are protruded widthwise at both ends thereof in the cover-side opening

42, the base-side opening 44 and the supporting-boardside opening 43.

(0068)

The widened portions 49 may be made identical in the maximum

widthwise length and the longitudinal length extending along the

extending direction of the conductive pattern 34 with the widened portions

22 of the wired circuit board 11 mentioned above. Also, the widened

portions 49 may be formed in any shape other than the generally round

shape, as long as they are shaped to protrude widthwise and have widths

larger than the usual width. For example, the widened portion 49 may be

formedin rectangle.
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(0069)

The external-side connecting terminals 38 having these widened

portions 49 can be formed in the processes given below. The widened
portions 49 are formed with the patterning of the wired circuit pattern in

the process of forming the conductive pattern 34. Then, in the processes of

FIG. 10(h) and(k), the cover layer 35, the supporting board 32 and the base

layer 33 are each opened so that the maximum widthwise length of the
widened portion 49 can be within the crossing areas 48 and thereby the

cover-side opening 42, the supporting-board-side opening 43 and the base-

side opening 44 are formed. Thereafter, in the process shown in FIG. 10(),

the metal plated layer 45 is formed on eachside of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening

44/supporting-board-side opening 43.

[0070]

In this formation of the suspension board with circuit 31, since the

widened portions 49 widened in the widthwise direction of the conductive

pattern 34 are formed in the conductive pattern 34 in the crossing areas 48

where the ends of the cover-side opening 42/base-side opening 44 and the

conductive pattern 34 are crossed each other, the physical strength of the

conductive pattern 34 at the ends of the cover-side opening 42 and at the

ends of the base-side opening 44 can be reinforced. This can produce the

effect that for example when the conductive pattern 34 are subject to stress

concentration at exposed portions thereof at ends of the cover-side opening

42 and base-side opening44 in the process of bonding the external-side

connecting terminals 38 and the read/write terminals 54 by applying

30

HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 103 OF 422

10

15

20

25

PAGE 103 OF 422

supersonic vibration of the bondingtool, the disconnection of the conductive

pattern 34 can be effectively prevented, thus providing further improved

connection reliability.

(0071)

In addition, the suspension board with circuit 31 maybe formed so

that the external-side connecting terminals 38 presented in the form of this

flying lead can have cover-side projections 50 formed as the reinforcing

portions and base-side projections 51 formed as the reinforcing portions, as

shown in FIG. 12. Specifically, the cover-side projections 50 are formed to

project from the ends of the cover-side opening 42 onto the conductive

pattern 34 in the cover-side opening 42 in the cover layer 35 in the crossing

areas 48 where the ends of the cover-side opening 42/the base-side opening

44 and the conductive patterns 34 are crossed each other. The base-side

projections 51 are formed to project from the ends of the base-side opening

44 onto the conductive pattern 34 in the base-side opening 44 in the base

layer 33 in the crossing areas 48.

{0072]

To be more specific, the cover-side projections 50 and the base-side

projections 51 are formed in the lines of wire 34a, 34b, 34c and 34d at

positions thereof corresponding to the crossing areas 48, two for each, with

spaced from each other along the longitudinal direction of the lines of wire

34a, 34b, 34c and 34d, as shown in FIG. 12(b). These projections are

formed in a convex shape projecting inwardly from the ends of the cover-

side opening 42 and the base-side opening 44 along the extendingdirection

of the lines of wire 34a, 34b, 34c and 34d, respectively. The cover-side
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projections 50 and the base-side projections 51 are overlapped with the lines

of wire 34a, 34b, 34c and 34d and are so tapered (shaped generally in

triangle as viewed from the top) that the overlap can gradually reduce

toward the inside of the cover-side opening 42/base-side opening 44,

5 respectively. Asa result of this, the external-side connecting terminals 38

are so formed that the lines of wire 34a, 34b, 34c and 34d can be covered

with the cover-side projections 50 and the base-side projections 51 at

opposite ends thereof in the cover-side opening 42 and the base-side opening

44,

10 (0073)

The cover-side projections 50 and the base-side projections 51 may be
made identical in projection length and basal width with the cover-side

projections 25 and the base-side projections 26 of the wired circuit board 11.

Also, the shape of the cover-side projections 50 and the base-side projections

15 51 is not limited to the one shown in FIG. 12(b), as long as those projections

have such a shapeas to overlap with the lines of wire 34a, 34b, 34c and 34d

along the longitudinal direction of the lines of wire 34a, 34b, 34c and 34d.

For example, the cover-side projections 50 and the base-side projections 51

may be formed to project toward the inside thereof in a tapered manner,

20 ~=with the basal width slightly larger than the line width of the lines of wire

34a, 34b, 34c and 34d. Further, those projections 50, 51 may be formed in

such a rectangular shape as to overlap with the lines of wire 34a, 34b, 34c

and 34d along the longitudinal direction of the lines of wire 34a, 34b, 34c

and 34d, without limiting to the generally triangle shape.

25 {0074]
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The external-side connecting terminals. 38 having these cover-side

projections 50 and the base-side projections 51 can be formed asfollows. In

the processes FIG. 10(g)-G), the cover layer 35 is opened in such a manner

as to form the cover-side projections 50 to thereby produce the cover-side

opening 42. In the process of FIG. 10(k), the base layer 33 is opened in

such a manner as to form the base-side projections 50 to thereby produce

the base-side opening 44. Thereafter, in the process of FIG. 10(), the

metal plated layer 45 is formed on each side of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening 44.

[0075]

In this formation of the suspension board with circuit 31, since the

cover-side projections 50 and the base-side projections 51 are formed at the

cover layer 35 and the base layer 33 in the crossing areas 48 where the ends

of the cover-side opening 42/base-side opening 44 and the conductive

patterns43 are crossed each other, so as to project from the ends of the

cover-side opening 42/the base-side opening 44 onto the conductive pattern

34 in the cover-side opening 42 and the base-side opening 44, respectively,

the physical strength of the conductive pattern 34 at the ends of the cover-

side opening 42 and at the ends of the base-side opening 44 can be

reinforced. This can produce the effect that for example when the

conductive pattern 34 are subject to stress concentration at. exposed

portions thereof at ends of the cover-side opening 42 and base-side opening

44 in the process of bonding the external-side connecting terminals 38 and

the read/write terminals 54 by applying supersonic vibration of the bonding

tool, the disconnection of the conductive pattern 34 can be effectively

33

HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 106 OF 422

10

15

20

25

PAGE 106 OF 422

prevented, thus providing improved connection reliability.

(0076)

It is to be noted that in the suspension board with circuit 31, both of

cover-side projections 50 and the base-side projections 51 are not

necessarily required. For example, only the cover-side projections 50 may

be formed, as shown in FIG. 13. Alternatively, only the base-side

projections 51 may be formed, as shownin FIG. 14.

[0077]

Further, modification may be made of the invention by forming the

widened portions 49 in the conductive pattern 34 and also forming the

cover-side projections 50 in the cover layer 35 and/or forming the base-side.

projections 51 in the base layer 33, though not shown.

(0078)

In this suspension board with circuit 31, the external-side connecting

terminals 38 may be formed in such a manner that the conductive pattern

34 is depressed toward the supporting board 32 with respect to the

remaining portions of the conductive pattern 34 at its portions

corresponding to the external-side connecting terminals 38 and also the

base-side opening 44 and the supporting-board-side opening 43 are made

larger than the areas in which the metal plated layers 45 are formed, as

shown in FIG. 15(a). In the external-side connecting terminals 38 thus

formed, the widened portion 49 may be formed in the conductive pattern 34

in the crossing areas 48 where the ends of the cover-side opening 42/base-

side opening 44 and the conductive pattern 34 are crossed each other, as

shownin FIG. 12(b).
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{0079]

This suspension board with circuit 31 can be formed in the processes

shown in FIG. 16, for example. First, the coating 33p of the liquid solution

of precursor of the photosensitive polyimide resin is formed on the

previously prepared supporting board 32 in the same manner as in the

above, as shown in FIG. 16(a). Then, as shown in FIG.16(b), in the process

of exposing the coating 33p to light, in addition to the photomasks 40 that

permit no irradiated light to transmit through the masks, photomasks 52

that permit the irradiated light to partially transmit through the masks

(average transmittance ratio in the range of 1-99%) are placed to confront

the areas for the external-side connecting terminals 38 to be formedin the

coating 33p. Then, the coating 33p is exposed to light through the

photomask 52, such that the area in the coating 33p in which the external-

side connecting terminals 38 is to be formed is exposed to a smaller amount

of light exposure than an amount of light exposure to the remaining areas of

the coating 33p. Sequentially, the coating is developed and cured, as

mentioned above. As a result of this, the areas of the base layer 33 in

which the external-side connecting terminals 38 is to be formed is made

smaller in thickness than the remaining areas of the base layer 33, as

shownin FIG. 16(c) and (d).

(0080)

The photomasks 52 may be formed in the following manner. For
example, a semi-translucent part of the front surface of the photomask 52 is

finely roughened so that components of irregular reflection on the front

surface of the photomask 52 can be increased to reduce components of the
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transmitted light in that part. Or, an irradiated light absorbing film is

stuck on the semi-translucent part of the photomask 52.so that the

components of the transmitted light in that semi-translucent part can be

reduced. Or, a pattern having a light transmiting area and a light

shielding area is formed on the semi-translucent part of the photomask 52

so that the componentsof the transmitted light in that part can be reduced.

(0081)

Further, in the case of the photomask 52 comprising a thin metalfilm

forming a lhght-shielding pattern thereon, a thin metal film smaller in

thickness than the thin metal film of the photomask 52 may be formed on
the semi-translucent part of the photomask 52 so that the components of

the transmitted hght in that semi-translucent part can be reduced. In

other words, this photomask 52 can be formedin the following manner: A

photomask 52 with no thin metal film formed in the semi-translucent part

thereof (a conventional photomask) is formed. After a resist is formed on

that photomask 52 so that only the semi-translucent part can be exposed, a

thin metal film madeof e.g. chromium smaller in thickness than the above-

mentioned thin metal film is formed on the photomask 52 by vapor

deposition or by plating and, thereafter, the resist is peeled.

[0082]

Of these photomasks 52, the photomasks 52 each having the semi-

translucent part 53 on which the pattern of the light transmiting area and

the light shielding area is formed as shown in FIG. 17 are preferably used.

These photomasks 52 are each madeofasheet of glass, such as quartz glass

or soda glass, of thickness of 2-5mm. The thin metal film formed on the
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semi-translucent part 53 of the photomask 52 madeof the glass is patterned

so that the light transmission ratio (transmissivity) in the semi-translucent

part 53 of the glass can be reduced more than in the remaining parts of the

glass. The pattern of the thin metal film can be formed, for example, by

the process that after a thin metal film madeof e.g. chromium is formed on

the whole area of the glass by vapor deposition or by plating, the thin metal

film is patterned by useof laser or electron beam. To be morespecific, the

pattern of the semi-translucent part 53 is preferably presented in the form

of a repeat pattern in which the light transmitting portions and the light

shielding portions being alternately arranged at a not more than 6 um pitch

(width of the light transmitting portion and the light shielding portion) and

of which averaged transmittance ratio is not more than 80% or preferably

not more than 50%. For example, a striped pattern having the average

transmission ratio of about 50% as shown in FIG. 17(a); a latticed pattern

having the average transmission ratio of about 25% as shown in FIG. 17(b);

a circular staggered pattern having the average transmission ratio of about

25% as shown in FIG. 17(c); and a circular staggered pattern having the

average transmission ratio of about 70% as shown in FIG. 17(d) are

preferably used.

(0083)

While the patterning is provided in the negative type in the

embodiment mentioned above, the patterning can be provided in the

positive type as well. For example when the patterning is provided in the

positive type, the photomask 52 maybeso structured that the transmission

ratio of irradiated light in the semi-translucent part of the photomask can
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be increased more than in the remainingparts of the photomask.

(0084) | }

The base layer 33 thus formed has a thickness in the rangeof e.g. 2-

30um,or preferably in the range of 5-20u1m. The baselayer 33 usually has

a thickness of about 10nm. The area of the base layer 33 in which the

external-side connecting terminals 38 are to beformed has a thickness of

usually 80% or less of the thickness of the remaining areas. For example,

that area of the base layer 33 preferably has thickness of not more than

8um, or further preferably not more than 5um. Suppose that the area of

the base layer 33 in which the external-side connecting terminals 38 are to

be formed has thickness of 8m or less, when the remaining areas have a

usual thickness of 10um, the time required for the opening to be formed in

the later stage can be shortened to the extent corresponding to 2pm.

[0085]

The area of the base layer 33 in which the external-side connecting

terminals 38 are to be formed has a lowerlimit of thickness or a minimum

thicknessto serve as a barrier layer against the conductive pattern 34 when

the supporting board 32 is opened. For example, the area of the base layer

33 in which the external-side connecting terminals 38 are to be formed can

have e.g. 3um, or further about Ipm, as the minimum thickness.

Accordingly, the area of the base layer 33 in which the external-side

connecting terminals 38 are to be formed preferably has a thickness in the

range of 0.1-8pm or further preferably 1.0-5um.

(0086)

Sequentially, the conductive pattern 34 is formed on the base layer 33

38
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in the form of a specified wired circuit pattern in the same manneras in the

above, as shown in FIG. 16(e). Since the areas of the base layer 33 on

which the external-side connecting terminals 38 are to be formed are made

smaller in thickness than the remaining areas of the base layer 33, the

conductive pattern 34 is formed so that its portions on which metal plated

layers 45 are formed in the later stage are depressed toward the supporting

board 32 with respect to the remaining portions of the conductive pattern 34

to an extent corresponding to the reduced thickness. In this formation of

the conductive pattern 34, the widened portions 49 are formed

simultaneously with the patterning of the wired circuit pattern.

[0087]

Sequentially, as shown in FIG. 16()-(i), the conductive pattern 34 is

covered with the cover layer 35 in the same manner as in the above. Then,

the cover-side opening 42 is formed in the area of the conductive pattern 34

in which the external-side connecting terminal 38 is to be formedso that the

maximum lengths of the widened portions 49 are placed in the crossing

areas 48. Thereafter, the supporting-board-side opening 43 is formed to be

larger than the area of the supporting board 32 corresponding to the cover-

side opening 42, as shown in FIG. 16G)._ Then, the base-side opening 44 is

formed in the base layer 33 exposed in the supporting-board-side opening 43

so that the maximum lengths of the widened portions 49 are placed in the

crossing areas 48, as shown in FIG. 16(k). Thereafter, the metal plated

layers 45 is formed on each side of the conductive pattern 34 exposed in the

cover-side opening 42 and in the base-side opening 44/ supporting-board-

side opening 43, as shown in FIG. 16()). The metal plated layer 45 thus
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formed is positioned with a certain space between its periphery and the

peripheries of the base-side opening 44 and supporting-board-side opening

43.

[0088]

Whenthe suspension board with circuit 31 is producedin this method,

the base layer 33 is formed to have smaller thickness at the base-side

opening 44 for exposing the conductive pattern 34 than at the remaining

portions of the base layer 33 in the process of forming the base layer 33.

Consequently, when the base layer 33 is etched in the process of forming the

external-side connecting terminals 38, as shown in FIG. 16(k), the etching

time required for the conductive pattern 34 to be exposed can be shortened

to an extent corresponding to the difference between the reduced thickness

of the base layer 33 at the opening portions 31 and the thickness of the

remaining portions. This enables the conductive pattern 34 to be exposed

in a short time, and as such can provide improved efficiency in producing

the external-side connecting terminals 38 in the form of the flying lead

exposed at both sides thereof.

[0089]

In this formation, since the base-side opening 44 and the supporting-

board-side opening 43 are formed to be larger than the exposed portion of

the conductive pattern 34, a certain space is left between the periphery of

the metal plated layer 45 and the peripheries of the base-side opening 44

and supporting-board-side opening 43. This can produce the effect that for

example when the metal plated layer 45 is increased in thickness for

improvement in connection reliability, the metal plated layer 45 and the

40
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supporting board 32 can be prevented from contacting with each other.

This can surely prevent occurrence of a short circuit from the contact

between the metal plated layer 45 and the supporting board 32, thus

providing improved connection reliability and voltage proof property of the

5 suspension board with circuit 32.

(0090)

In the suspension board with circuit 31, the interval formed between

the periphery of the metal plated layer 45 and the periphery of the

supporting-board-side opening 43 is preferably at least lum, or preferably

10.=in the order of 2-100pm.

{0091) |
Further, in this formation, since the area of the conductive pattern 34

in which the metal plated layer 45 is formed is so formed as to be depressed

toward the supporting board 32, the distance from the front side of the

15 supporting board 32 to the front side of the metal plated layer 45 is

shortened to an extent corresponding to the depression with respect to the

remaining areas of the conductive pattern 34 and, as a result of this, the

metal plated layers 45 are placed closer to the outside of the supporting

board 32 to that extent. This can producethe effect that for example when

20 the external-side connecting terminals 38 are connected with read/write

terminals 54 of the read/write board 39 in such a manner that the

read/write terminals 54 are laid over the metal plated layers 45 and are

bonded to each other by applying supersonic vibration of the bonding tool,

the pressure bonding can be well ensured, thus providing further improved

25 connection reliability.
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(0092)

In the suspension board with circuit 31 thus formed, the thicknesswise

interval formed betweenthe front side of the metal plated layers 45 and the

interface between the base layer 33 and the supporting board 32 is

5 preferably +6um, or further preferably +2um.

(0093)

This suspension board with circuit 31 may be formed so that the

external-side connecting terminals 38 presented in the form of the flying

lead can have cover-side projections 50 formed as the reinforcing portions

10=and base-side projections 51 formed as the reinforcing portions, as shown in

FIG. 18. Specifically, the cover-side projections 50 are formed to project

from the endsof the cover-side opening 42 onto the conductive pattern 34 in

the cover-side opening 42 in the cover layer 35 in the crossing area 48 where

the ends of the cover-side opening 42/the base-side opening 44 and the

15 conductive patterns 34 are crossed each other. The base-side projections

51 are formed to project from the ends of the base-side opening 44 onto the

conductive pattern 34 in the base-side opening 44 in the base layer 33 in the

crossing areas 48.

[0094]

20 To be more specific, the cover-side projections 50 and the base-side

projections 51 are formed in the respective lines of wire 34a, 34b, 34c and

34d at positions thereof corresponding to the crossing areas 48 (two areas

per each line of wire) and arranged with space from each other along the

longitudinal direction of the lines of wire 34a, 34b, 34c and 34d, as shown in

25 FIG. 18(b). These projections are formed in a convex shape projecting
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inwardly from the ends of the cover-side opening 42 and the base-side

opening 44 along the extending direction of the lines of wire 34a, 34b, 34c

and 34d, respectively. The cover-side projections 50 and the base-side

projections 51 are overlapped with the lines of wire 34a, 34b, 34c and 34d

5 and are so tapered (shaped generally in triangle as viewed from the top)

that the overlap can gradually reduce toward the inside of the cover-side

opening 42/base-side opening 44, respectively. As a result of this, the

external-side connecting terminals 38 are so formed that the lines of wire

34a, 34b, 34c and 34d can be covered with the cover-side projections 50 and

10+the base-side projections 51 at opposite ends thereof in the cover-side

opening 42 and the base-side opening 44.

(0095)

The cover-side projections 50 and the base-side projections 51 may be

made identical in projection length and basal width with the cover-side

15 projections 25 andthe base-side projections 26 of the wired circuit board 11

mentioned above. Also, the shape of the cover-side projections 50 and the

base-side projections 51 is not limited to the one shown in FIG. 18(b), as

long as those projections have such a shape as to overlap with the lines of

wire 34a, 34b, 34c and 34d alongthe longitudinal direction of the lines of

20 ~wire 34a, 34b, 34c and 34d. For example, the cover-side projections 50 and

the base-side projections 51 may be formed to project toward the inside

thereof in a tapered manner, with the basal width slightly larger than the

line width of the lines of wire 34a, 34b, 34c and 34d. Further, those

projections 50, 51 may be formed in such a rectangular shape as to overlap

25 with the linesof wire 34a, 34b, 34c and 34d along the longitudinal direction
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of the lines of wire 34a, 34b, 34c and 34d, without limiting to the generally

triangle shape.

(0096)

In the suspension board with circuit 31 shown in FIG. 18, the base-

side opening 44 is formed to be larger in area than the cover-side opening 42,

so that the base-side projection 51 is formed to be larger in length than the

cover-side projection 50 to that extent corresponding to the difference in

area between the base-side opening 44 and the cover-side opening 42, as

shown in FIG. 18(a).

(0097)

The external-side connecting terminals 38 having these cover-side

projections 50 and the base-side projections 51 are formed as follows. In

the process of FIG. 16(g)-(i), the cover layer 35 is opened in such a manner

as to form the cover-side projections 50 to thereby produce the cover-side

opening 42. In the process of FIG. 16(k), the base layer 33 is opened in

such a manneras to form the base-side projections 50 to thereby produce

the base-side opening 44. Thereafter, in the process of FIG. 16(), the

metal plated layer 45 is formed on each side of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening 44.

(0098)

It is to be noted that in the suspension board with circuit 31 as well,

both of cover-side projections 50 and the base-side projections 51 are not

necessarily required, as is the case with the above. For example, only the

cover-side projections 50 may be formed, as shown in FIG. 19.

Alternatively, only the base-side projections 51 may be formed, as shown in
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FIG. 20.

(0099)

Further, modification may be made of the invention by forming the

widened portions 49 in the conductive pattern 34 and also forming the

5 cover-side projections 50 in the cover layer 35 and/or forming the base-side

projections 51in the base layer 33, though not shown.
(0100)

Although the external-side connecting terminals 38 provided in the

form of the flying lead have been exclusively discussed above, this

10 suspension board with circuit 31 includes magnetic-head-side connecting

terminals 37 provided in the form of the flying lead identical with the

external-side connecting terminals 38.

(0101)

(Examples)

15 While in the following, the present invention will be described in

further detail with reference to Examples, the present invention is not

limited to any Examples.

(0102]

Example 1

20 A liquid solution of precursor of photosensitive polyimide resin was

applied on the stainless steel foil (SUS304 H-TA) having thickness of 201m

so that after dried, it could have a thickness of 24um and then dried at

130°C to thereby form a coating of the precursor of the photosensitive

polyimideresin (Cf. FIG. 16(a)). Sequentially, the coating was exposed to

25 light (405nm, 1,500mJ/cm2) through a photomask (Cf. FIG. 16(b)). The
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exposed part of the coating was heated to 180° and then developed by

using an alkaline developer, whereby the coating was patterned with the

negative imaging (Cf. FIG. 16(c)). Sequentially, the patterned coating of

the precursor of the photosensitive polyimide resin was heated at 350°C to

5 be cured (imidized), whereby a base layer made of polyimide resin of

thickness of 101m was formedin the specified pattern (Cf. FIG. 16(d)).

(0103)

In forming the base layer, the photomask of metal film having a

latticed repeat pattern in which the lght transmitting portions and the

10 +=light shielding portions are alternately arranged at a not more than 64m

pitch (which corresponds to the photomask 52 having the average

transmission ratio of about 25% shown in FIG. 17(b)), was positioned over

the coating at its portion which is to be opened in the later stage and at

which an external-side connecting terminals are to be formed. Then, the

15 coating was exposed to light through the photomask, so that the amountof

light exposure in the portion of the coating at which the external-side

connecting terminals are to be formed could be’ reduced more than the

amountof light exposure in the remaining portions of the coating (Cf. FIG.

16(b)). Asa result of this, after the coating was developed and cured, the

20 base layer having a thickness of 24m at portions thereof at which the

external-side connecting terminals are to be formed and a thickness of

10um at the remaining portions thereof was obtained (Cf. FIG. 16(d)).

[0104]

Sequentially, a thin chrome film of thickness of 300A and a thin

25 copper film having thickness of 700A were formed in sequence on the
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whole area of the stainless steel foil and the base layer by a sputtering

deposition process. Thereafter, a plating resist having an opposite pattern

to the specified wired circuit pattern was formed by use of a dry film resist,

and a conductive pattern having the specified wired circuit pattern was

5 formedin thepart of the base layer wherethe plating resist was not formed,

in the semi-additive method using the electrolysis copper plating (Cf. FIG.

16(e)). Asa result of the base layer being formed to be smaller in thickness

at its part at which the external-side connecting terminals are to be formed

than at its remaining parts, the conductive pattern thus formed had,atits

10 part at which the external-side connecting terminals are to be formed,

concave portions depressed toward the stainless steel foil from the

remaining portions of the conductive pattern with respect to the thickness

direction by about 8um. The conductive pattern was formed to have

thickness of 10 um and have the wired pattern formed by four lines of wire

15 each having width of 1104:m and spaced from.each other in parallel at

interval of 200 u m.-

(0105)

Further, generally round widened portions (Cf. FIG. 15(b)), which

were widened in the widthwise direction substantially orthogonal to the
20 extending direction of the lines of wire and had the maximum widthwise

length of 230 u m and the longitudinal length of 100 um, were formedin the

respective lines of wire in crossing areas where the ends of the cover-side

opening/the base-side opening andthelines of wire are crossed each other,

two for each line of wire.

25 (0106)
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Thereafter, the plating resist was removed by chemical etching and

then the thin chromium film and the thin copper film on whichthe plating

_ resist had been formed were removed by chemicaletching.

[0107]

5 Sequentially, a rigid, thin nickel film having thickness of 0.1lum was
formed on the surface of the conductive pattern and the surface of the

stainless steel foil by the electroless nickel plating. Thereafter, a liquid

solution of a precursor of the photosensitive polyimide resin was applied on

the thin nickel filmand the base layer and then heated at 130°C to thereby

10 form a coating of the precursor of the photosensitive polyimide resin (Cf.

FIG. 16). Sequentially, the coating was exposed to light (405nm,

1,500mJ/cm2) through the photomask(Cf. FIG. 16(g)). The exposed part of

the coating was heated to 180°C and then developed by using an alkaline

developer, whereby the coating was patterned so that the conductive layer

15 could be covered with the coating (Cf. FIG. 16(h)). Sequentially, the

patterned coating of the precursor of photosensitive polyimide resin was

heated at 350° to be cured Gmidized), whereby the cover layer comprising

polyimide resin of thickness of 3m was formed on the conductive layer

(FIG. 16G)).

20 [0108]

It is to be noted that in forming the cover layer, the cover-side

openings were formed in the cover layer so that when the cover layer was

patterned, the thin nickel film on the conductive pattern at its part at which

the external-side connecting terminals are to be formed could be exposed.

25 (0109)
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Sequentially, the external-side connecting terminals were formed in

the state in which their both sides were exposed. First, the supporting:

board-side openings larger than the cover-side openings were formed in the

stainlesssteel foil at its portions corresponding to the cover-side openings so

5 that the base layer could be exposed (Cf. FIG. 16G)). The supporting:

board-side openings were formed in the process that after all of the areas of

the stainless steel foil, except the areas in which the supporting:board-side

openings are to be formed, were subjected to masking, the stainlesssteel foil

was subjected to the chemical etching. At the same time as the formation

10 of the supporting-board-side openings, the gimbals were cut into a

predetermined shape by the chemical etching.

(0110)

Sequentially, the thin nickel film as was exposed in the cover-side

openings was peeled and the thin nickel film formed on the stainless steel

15 ‘foil waspeeled.

(0111)

Then, the base layer exposed in the supportingboard-side openings of

stainless steel foil were opened and thereby the base-side openings were

formed to expose the ground formed on the back side of the conductive

20 ‘pattern (Cf. FIG. 16(k)). The base-side openings were formed by the

plasma etching. In the plasma etching, with the stainless steel foil as the

mask, the entire base layer exposed in the supporting-board-side openings
of the stainless steel foil was etched for about 2 minutes in the conditionsof:

the mixed gas of CF4 and Oz (CF4/Oz =20/80) usedas the gas filled; the gas

25 pressure (degree of vacuum) of 25Pa; the frequency of 13.5MHz; and the
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or

powerrequired for the plasmaetching of 2,500W.

[0112]

The base-side openings thus formed were formed in the samesize and

shape as the supporting-board-side openings, and the space of about 50um

was defined between the periphery of the ground exposed in the base-side

openings and the periphery of the base-side opening/supporting-board-side

opening.

[0113]

Thereafter, the ground exposed in the base-side openings were peeled

to expose the back side of the conductive pattern. Sequentially, the metal

plated layers were formed by performingthe electrolysis nickel plating and

the electrolysis gold plating being alternately, so that the nickel plated

layers having thickness of 2m andthe gold plated layer having thickness

of 14m were formed on the both sides of the conductive pattern thus

exposed (FIG. 16(D).

[0114]

The metal plated layers on the back side of the conductive pattern

thus formedleft the thicknesswise interval of +2pm between the front side

of the metal plated layers and the interface between the base layer and the

stainless steel foil and also left the interval of 471m between the periphery

of the metal plated layer and the periphery of the base-side opening/the

supporting-board-side opening.

(0115)

After these processes, the suspension board with circuit was obtained

in which the external connecting terminals were presented in the form of
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the flying lead of the conductive pattern in which the widened portions were

formedin the lines of wire, respectively (Cf. FIG. 15).

(0116) |

Example 2

5 The suspension board with circuit having the external-side connecting

terminals produced in the form of the flying lead of the conductive pattern

whose lines of wire were covered with the base-side projections at their

| exposed ends was produced (FIG. 20) in the same operation as in Example 1,

except that instead of forming the widened portions in the lines of wire of

10 the conductive pattern, the base-side projections of generally triangle as

viewed from the top having the basal width of 110m and the projection

length of 200m were formed in the base layer in the crossing areas (two

areas per eachline of wire) where the endsof the base-side opening and the

lines of wire are crossed each other, so as to project from the ends of the

15  base-side opening onto the conductive pattern in the base-side opening in

the process of opening the base layer to form the base-side openings-(Cf. FIG.

16(k)).

(0117)

_Comparative Example 1

20 Except that no widened portions were formed in the linesof wire of the

conductive pattern, the suspension board with circuit having the external-

side connecting terminals presented in the form of the flying lead was

produced (Cf. FIG. 21) in the same operation as in Example 1.

(0118)

25 Evaluation
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After being bonded to the external terminals comprising gold pads by

applying supersonic vibration thereto by use of the bonding tool, the

external-side connecting terminals of the suspension boards with circuit

obtained in Examples 1 and 2 and Comparative Example 1 were put to the

5 peel tests to measure the bondingstrength.

(0119)

The test results are shown in Table 1 given below. It should be noted

that all destructions occured in the conductive patterns of the suspension

boards with circuit of Examples 1 and 2 took place in the areas where the

10 conductive pattern was covered with the cover layer and the base layer.

(0120)

(Table 1)

P| Example 1 Example 2 ComparativeExample 1

test (mN)

(Effects of the Invention)

  
  
 

15 As mentioned above, according to the wired circuit board of the

present invention, since at least any one of the first insulating layer, the

second insulating layer and the conductive pattern has reinforcing portions

for reinforcing the conductive pattern formed at ends of the opening in

crossing areas where ends of the opening and the conductive pattern are

20 ~=crossed each other, the physical strength of the conductive pattern at the

ends of the opening can be reinforced. This can produce the effect that for

example when the conductive pattern is subject to stress concentration at

exposed portions thereof at ends of the opening in the process of bonding the
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terminal portions and the external connecting terminals by applying

supersonic vibration of a bonding tool, the disconnection of the conductive

pattern can be effectively prevented, thus providing improved connection

rehability.

5 [0121]

Hence, even when the wired circuit board of the present invention is

producedin the form of the flying lead in which both sides of the conductive

pattern are exposed, it can be suitably used as the suspension board with

circuit with high connection reliability.

10 (Brief Description of the Drawings]

FIG. 1 shows an embodiment of a wired circuit board (wherein a

widenedportion is formed) of the present invention: (a) is a sectional view of

a principal portion of a terminal portion of the wired circuit board; and (b) is

a plan view of the terminal portion of the same.

15 FIG. 2 is an enlarged plan view of FIG. 1(b).

FIG. 3 illustrates the production processes of a wired circuit board

shownin FIG.1:

(a) shows the step of forming a conductive pattern on a base layer;

(b) shows the step of forming a base layer on the conductive pattern;

20 (c) shows the step of forminga cover-side opening on the coverlayer at

a portion thereof at which terminals are to be formed;

(d) showsthestep of forming a base-side opening on the baselayer at a

portion thereof at which terminals are to be formed: and

(e) shows the step of forming a metal plated layer on each offront and

25 back sides of the conductive pattern exposed in the cover-side opening and
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the base-side opening.

FIG. 4 shows another embodimentof the wired circuit board (wherein

a cover-side projection and a base-side projection are formed) of the present

invention: (a) is a sectional view of a principal portion of a terminal portion

of the wired circuit board; and (b) is a plan view of the terminal portion of

the same.

FIG. 5 is an enlarged view of the plan view shownin FIG. 4(b).

FIG. 6 is an enlarged view of the plane view of another embodiment
shownin FIG. 4(b). |

FIG. 7 shows in section a principal portion of another embodiment

(only the cover-side projection is formed) of the wired circuit board shown in

FIG. 4(a).

FIG. 8 showsin section a principal portion of still another embodiment

(only the base-side projection is formed) of the wired circuit board shown in

FIG. 4(a).

FIG. 9 is a plan view of a suspension board with circuit presented as

one embodimentof the wired circuit board of the present invention.

FIG. 10 illustrates the production processes of the suspension board

with circuit shown in FIG.9:

(a) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on a supporting board;

(b) shows the step of exposing the coating to light through a

photomask;

(c) shows the step of developing the coating to form it into a

predeterminedpattern;

54

HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 127 OF 422

10

15

20

25

au .

(da) shows the step of curing the patterned coating to form the base

layer,

(e) shows the step of forming a conductive pattern on the base layer;

(f) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on the conductive pattern:

(g) shows the step of exposing the coating to light through a

photomask;

(h) shows the step of developing the coating to form it into a

predeterminedpattern;

(i) shows the step of curing the patterned coating to form the cover

layer;

(j) shows the step of opening the supporting board at portions thereof

at which the external-side connecting terminals are formed:

(k) shows the step of opening the base layer at portions thereof at

which the external-side connecting terminals are formed; and

(1) shows the step of forming a metal plated layer on each side of the

exposed conductivepattern.

FIG. 11 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein a widened portion is formed) of the present

invention: (a) is a sectional view of a principal portion of an external-side

connecting terminal of the suspension board with circuit; and (b) is a plan

view of the external-side connecting terminal of the same.

FIG. 12 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein a cover-side projection and a base-side projection

are formed): (a) is a sectional view of a principal portion of an external-side
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connecting terminal of the suspension board with circuit; and (b) is a plan

view of the external-side connecting terminal of the same.

FIG. 13 shows in section a principal portion of another embodiment

(only the cover-side projection is formed) of the suspension board with

circuit shown in FIG. 12(a).

FIG. 14 shows in section a principal portion of still another

embodiment (only the base-side projection is formed) of the suspension

board with circuit shownin FIG.12(a).

FIG. 15 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein the conductive pattern has a concave form and a

widenedportion is formed): (a) is a sectional view of a principal portion of an

external-side connecting terminal of the suspension board with circuit; and

(b) is a plan view of the external-side connecting terminalof the same.

FIG. 16 illustrates the production processes of the suspension board

with circuit shown in FIG. 15:

(a) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on a supporting board;

(b) shows the step of exposing the coating to light through a

photomask;

(c) shows the step of developing the coating to form it into a

predetermined pattern; |

(d) shows the step of curing the patterned coating to form the base

layer,

(e) shows the step of forming a conductive pattern on the baselayer;

(f) shows the step of forming a coating of a precursor of a
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photosensitive polyimide resin on the conductive pattern;

(g) shows the step of exposing the coating to light through a

photomask;

(h) shows the step of developing the coating to form it into a

predetermined pattern;

G) shows the step of curing the patterned coating to form the cover

layer;

(j) shows the step of opening the supporting board at portions thereof
at which the external-side connecting terminals are formed;

(k) shows the step of opening the base layer at portions thereof at

which the external-side connecting terminals are formed; and

() shows the step of forming a metal plated layer on each side of the

exposed conductive pattern.

FIG. 17 is a schematic plan view of an embodiment of a photomask

used for exposing the coatingto light in the step of FIG. 16(b):

(a) shows a semi-translucent striped pattern having an average

transmission ratio of about 50%;

(b) shows a semi-translucent latticed pattern having an average

transmission ratio of about 25%;

(c) shows a semi-translucent circular staggered pattern having an

average transmission ratio of about 25%; and

(d) shows a semi-translucent circular staggered pattern having an

average transmission ratio of about 70%.

FIG. 18 shows an embodiment of a suspension board with circuit

shownin FIG. 9 (wherein the conductive pattern has a concave form and a
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cover-side projection and a base-side projection are formed): (a) is a

sectional view of a principal portion of an external-side connecting terminal

of the suspension board with circuit; and (b) is a plan view of the external-

side connecting terminal of the same.

FIG. 19 showsin section a principal part of another embodiment of a

suspension board with circuit shown in FIG. 18(a) (wherein only the cover-

side projection is formed).

FIG. 20 showsin section a principal part of still another embodiment

of a suspension board with circuit shown in FIG. 18(a) (wherein only the

base-side projection is formed).

FIG. 21 shows a conventional suspension board with circuit: (a) is a

sectional view of a principal portion of a terminal of the suspension board
with circuit; and(b) is a plan view of the terminal of the same.

(Description of Reference Numerals]

11 Wired circuit board

12 Base layer

13 Conductive pattern

14. ~— Cover layer

16 Terminal portion

17 Cover-side opening

18 Base-side opening

21 Crossing area

22 Widened portion

25 Cover-side projection

26 Base:side projection
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Suspension board withcircuit

Supporting board

Base layer

Conductive pattern

Cover layer

External-side connecting terminal

Cover-side opening

Supporting-board-side opening

Base-side opening

Crossing area

Widenedportion

Cover-side projection

Base-side projection
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(Document Name] Abstract of Disclosure

(Abstract)

(Object ]To provide a wired circuit board having a terminal portion formed

as a flying lead that can provide enhanced strength of the conductive

pattern, both sides of which are exposed, by simple construction to

effectively prevent disconnection of the conductive pattern.

{Solving Means] The wired circuit board 11 having the terminal portion

16 formed as the flying lead in which the both sides of the conductive

pattern 34 are exposed includes, in crossing areas 21 where ends of a

cover-side opening 17 and ends of a base-side opening 18 and the

conductive pattern 13 are crossed each other, (i) widened portions 22

formed in the conductive pattern 13 or (ii) cover-side projections 25 and

base-side projections 26 formed in the cover layer 35 and the base layer 33,

respectively.

{Selective Drawing] FIG. 1
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2a)L] This action is FINAL. 2b)K] This action is non-final.

3)L Sincethis 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

4)X) Claim(s) 7-9 is/are pending in the application.

4a) Of the aboveclaim(s) is/are withdrawn from consideration.

5)L] Claim(s) is/are allowed.

6)X] Claim(s) 1-3 and 7-9 is/are rejected.
7X1 Ctaim(s) 4-6 is/are objected to.

8)L] Claim(s) are subject to restriction and/or election requirement.

Application Papers

 

 

 

9)L] 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)LJ 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 and 120

12)x] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a) All b)L-] Some *c)LJ Noneof:

1.1 Certified copies of the priority documents have been received.
2.0.1 Certified copies of the priority documents have been received in Application No.
3..] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action fora list of the certified copies not received.

13) Acknowledgmentis madeof a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application)
since a specific reference was includedin the first sentence of the specification or in an Application Data Sheet.
37 CFR 1.78.

a) (J Thetranslation of the foreign language provisional application has been received.
14)L] Acknowledgmentis made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific

reference was includedin thefirst sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.

 

Attachment(s)

1) XxX Notice of References Cited (PTO-892) 4) Oo Interview Summary (PTO-413) Paper No(s). .
2) x] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) LC] Notice of Informal Patent Application (PTO-152)
3) [J information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) L] Other:

 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-03) Office Action Summary Part of Paper No. 1103
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DETAILED ACTION

1. The present Office Action is responsive to Applicant’s amended Responsefiled

August 25, 2003. The Examiner acknowledges the amendments to Claims1, 2, 4, 5, 7

and 8 that correct various minorinformalities. Claims 1-9 remain pending in the instant

amended Application.

References Based On Prior Art

2. The following references wererelied upon for the rejections hereinbelow:

Iwayamaetal. (US 5,446,245) Yamato et al. (US 6,388,201 B2)*

*Already made of record in the instant Application.

Claim Rejections - 35 USC § 102

3. Thefollowing is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section madein this Office action:

A personshall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one yearprior to the date of application for patent in the United
States.

4. Claims 1 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by

Iwayamaetal.

A) As to Claim 1, lwayamaetal. discloses, in Figs. 1, 2 and 3C:a wiredcircuit

board comprisingafirst insulating layer 4, a conductive pattern 2 (i.e., pattern 2

including protruding terminal portion 2A) formed onthefirst insulating layer 4, a second

insulating layer 1 formed on conductive pattern 2, and an opening (corresponding to
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element 12 in Fig. 1 and corresponding to aperture 8 in mask 9 in Fig. 3C) formed at the

same position of the conductive pattern 2, for allowing thefirst insulating layer 4 and the

second insulating layer to open, so as to form a terminal portion 2A in which the front

and backsides of the conductive pattern 2 at terminal portion 2A are exposed (col.2:

59-col.3: 4), wherein first insulating layer 4 has reinforcing portions 6 for reinforcing the

conductive pattern 2 (at terminal portion 2A), formed at ends of the opening 8 in

crossing areas where endsof the opening 8 and conductive pattern 2 cross each other

(col.2: 37-41).

B) As to Claim 7, lwayamaetal. discloses, in Figs. 1, 2 and 3C: a wiredcircuit

board comprisingafirst insulating layer 4, a conductive pattern 2 (i.e., pattern 2

including protruding terminal portion 2A) formed onthefirst insulating layer 4, a second

insulating layer 1 formed on conductive pattern 2, and an opening (corresponding to

element 12 in Fig. 1 and corresponding to aperture 8 in mask9 in Fig. 3C) formedat the

sameposition of the conductive pattern 2, for allowing thefirst insulating layer 4 and the

second insulating layer to open, so as to form a terminal portion 2A in which the front

and back sides of the conductive pattern 2 at terminal portion 2A are exposed (col.2:

59-col.3: 4), wherein first insulating layer 4 has projections 6 projecting from endsof the

opening 8 onto terminal portions 2A of the conductive pattern 2 in the opening 8 in the

crossing area where endsof the opening 8 and conductive pattern 2 cross each other

(col.2: 37-41).
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Claim Rej_ctions - 35 USC § 103

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basisforall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obviousat the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

6. Claims 2, 3, 8 and 9 are rejected under 35 U.S.C. 103(a) as being obvious over

Iwayamaetal. in view of Yamato etal.

The applied reference has a commonassignee with the instant application.

Based uponthe earlier effective U.S. filing date of the reference, it constitutes prior art

only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome

by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in

the reference was derived from the inventorof this application and is thus not an

invention “by another”; (2) a showing of a date of invention for the claimed subject

matter of the application which corresponds to subject matter disclosed but not claimed

in the reference, prior to the effective U.S. filing date of the reference under 37 CFR

1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and

reference are currently owned by the same party and that the inventor namedin the

application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer

in accordance with 37 CFR 1.321(c). For applications filed on or after November29,

1999, this rejection might also be overcome by showingthat the subject matter of the

reference and the claimed invention were, at the time the invention was made, owned
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by the same person or subject to an obligation of assignment to the same person. See

MPEP§ 706.02(I)(1) and § 706.02(I)(2).

A) As to Claim 2:

|. lwayamaetal. discloses, in Figs. 1, 2 and 3C:a wired circuit board comprising

a first insulating layer 4, a conductive pattern 2 (i.e., pattern 2 including protruding

terminal portion 2A) formed onthefirst insulating layer 4, a second insulating layer 1

formed on conductive pattern 2, and an opening (corresponding to element 12 in Fig. 1

and corresponding to aperture 8 in mask 9 in Fig. 3C) formed at the same position of

the conductive pattern 2, for allowing thefirst insulating layer 4 and the second

insulating layer to open, so as to form a terminal portion 2A in which the front and back

sides of the conductive pattern 2 at terminal portion 2A are exposed (col.2: 59-col.3: 4),

whereinfirst insulating layer 4 has reinforcing portions 6 for reinforcing the conductive

pattern 2 (at terminal portion 2A), formed at ends of the opening 8 in crossing areas

where endsof the opening 8 and conductive pattern 2 cross each other(col.2: 37-41).

ll. lwayamaetal. further teaches that the wired circuit board is a thin-film

polyimide circuit (col.1: 9-13; col.2: 11-27 and 31-32) but does not teachthatfirst

insulating layer 4 is formed on a metal supporting layer, wherein the metal supporting

layer has an opening corresponding to the openings formedin thefirst and second

insulating layers 4 and 1, respectively, for exposing the terminal portion 2A of

conductive pattern 2.

lll. Yamato et al. discloses, in Fig. 13, a thin-film (Fig. 1; col.16: 5-28) wired

circuit board, structurally similar to that of Imayamaet al., but further including a metal
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supporting layer 12 for providing structural support to the thin circuit, and also

comprising a first insulating layer 13 (polyimide material: col.5: 21-29) formed on the

metal supporting layer 12, a conductive pattern 14 (with plated layers 19), a second

insulating layer 18 (polyimide material: col.10: 18-22) and an opening (comprising

aperture 35 in first layer 13, aperture 33 in second layer 18 and aperture 34 in metal

supporting layer 12) for exposing the terminal portion 36 of conductive pattern 14.

IV. Since both Ilwayamaet al. and Yamato et al. both teach thin-film polyimide

wired circuit boards with exposed terminal portions and Yamatoetal. further teaches a

metal supporting layer for applications wherein the thin-film circuit board requires

structural support (i.e., a “stiffener” for supporting the thin-film wiring board), then the

use of a metal supporting layer as a stiffener for the thin-film wiring board, in

applications wherein such mechanical support is required to ensure functional reliability

of the thin-film circuit board, and the inclusion of an aperture in the metal supporting

layer, corresponding to the apertures of the first and second insulating layers, for

forming the openings that expose the terminal portions of the conductive pattern, would

have been readily recognized for applications of the thin-film wired circuit board in the

pertinent art of lwayamaetal.

V. Therefore, it would have been obviousto one of ordinary skill in the art at the

time the invention was madeto further include a metal supporting (“stiffening”) layer

with an aperture for exposing the terminal portion of the conductive pattern in orderto

provide mechanical support to the thin-film structure of the wiring board and thereby

ensure the functionalreliability of the wiring board in various applications.
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B) As to Claim 3:

|. Iwayama etal. et al. is silent as to any particular application of the thin-film

wiring board, as modified--with the metal supporting layer including the terminal

exposing aperture--by Yamato et al. However, Yamato et al. further teaches that the

thin-film wiring board--including the apertured metal supporting layer--is a suspension

board with circuit 11 (Fig. 1) used, for example, for a hard disk drive (col.1: 10-17; col.4:

22-34).

ll. Since lwayamaet al., as modified by Yamato et al., teaches the wiring board

structure of base Claim 2, then the application of that structure as a suspension board

with circuit for a hard disk drive, as taught by Yamato et al., would have been readily

recognizedin the pertinent art of modified lwayamaetal.

lll. Therefore, it would have been obviousto one of ordinary skill in the art at the

time the invention was madeto use the wiring board structure of modified lwayamaet

al. as a suspension board with circuit 11 for a hard disk drive, as taught by Yamato et

al., as at least one application of the thin-film wiring board of modified lwayamaetal.

C) As to Claim 8:

I. Iwayamaet al. discloses, in Figs. 1, 2 and 3C: a wired circuit board comprising

a first insulating layer 4, a conductive pattern 2 (i.e., pattern 2 including protruding

terminal portion 2A) formed on thefirst insulating layer 4, a second insulating layer 1

formed on conductive pattern 2, and an opening (corresponding to element 12 in Fig. 1

and corresponding to aperture 8 in mask 9 in Fig. 3C) formed at the sameposition of

the conductive pattern 2, for allowing thefirst insulating layer 4 and the second
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insulating layer to open, so as to form a terminal portion 2A in which the front and back

sides of the conductive pattern 2 at terminal portion 2A are exposed (col.2: 59-col.3: 4),

whereinfirst insulating layer 4 has projections 6 projecting from ends of the opening 8

onto terminal portions 2A of the conductive pattern 2 in the opening 8 in the crossing

area where ends of the opening 8 and conductive pattern 2 cross each other(col.2: 37-

41).

ll. lwayamaetal. further teaches that the wired circuit board is a thin-film

polyimide circuit (col.1: 9-13; col.2: 11-27 and 31-32) but does not teach thatfirst

insulating layer 4 is formed on a metal supporting layer, wherein the metal supporting

layer has an opening corresponding to the openings formedin the first and second

insulating layers 4 and 1, respectively, for exposing the terminal portion 2A of

conductive pattern 2.

lll. Yamato et al. discloses, in Fig. 13, a thin-film (Fig. 1; col.16: 5-28) wired

circuit board, structurally similar to that of Imayamaetal., but further including a metal

supporting layer 12 for providing structural support to the thin circuit, and also

comprising a first insulating layer 13 (polyimide material: col.5: 21-29) formed on the

metal supporting layer 12, a conductive pattern 14 (with plated layers 19), a second

insulating layer 18 (polyimide material: col.10: 18-22) and an opening (comprising

aperture 35in first layer 13, aperture 33 in second layer 18 and aperture 34 in metal

supporting layer 12) for exposing the terminal portion 36 of conductive pattern 14.

IV. Since both lwayama etal. and Yamato et al. both teach thin-film polyimide

wired circuit boards with exposed terminal portions and Yamatoetal. further teaches a
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metal supporting layer for applications wherein the thin-film circuit board requires

structural support (i.¢., a “stiffener” for supporting the thin-film wiring board), then the

use of a metal supporting layer as a stiffener for the thin-film wiring board, in

applications wherein such mechanical support is required to ensure functional reliability

of the thin-film circuit board, and the inclusion of an aperture in the metal supporting

layer, corresponding to the aperturesof the first and second insulating layers, for

forming the openings that expose the terminal portions of the conductive pattern, would

have been readily recognized for applications of the thin-film wired circuit board in the

pertinent art of lwayamaetal.

V. Therefore, it would have been obvious to one of ordinary skill in the art at the

time the invention was madeto further include a metal supporting (“stiffening”) layer

with an aperture for exposing the terminal portion of the conductive pattern in order to

provide mechanical support to the thin-film structure of the wiring board and thereby

ensure the functional reliability of the wiring board in various applications.

D) As to Claim 9:

|. lwayamaet al. et al. is silent as to any particular application of the thin-film

wiring board, as modified--with the metal supporting layer including the terminal

exposing aperture--by Yamato et al. However, Yamatoet al. further teaches that the

thin-film wiring board--including the apertured metal supporting layer--is a suspension

board with circuit 11 (Fig. 1) used, for example, for a hard disk drive (col.1: 10-17; col.4:

22-34).
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ll. Since lwayamaetal., as modified by Yamato et al., teaches the wiring board

structure of base Claim 2, then the application of that structure as a suspension board

with circuit for a hard disk drive, as taught by Yamatoet al., would have been readily

recognized in the pertinent art of modified lwayamaetal.

il. Therefore, it would have been obvious to one of ordinary skill in the art at the

time the invention was madeto use the wiring board structure of modified lwayama et

al. as a suspension board with circuit for a hard disk drive, as taught by Yamatoetal.,

as at least one application of the thin-film wiring board of modified lwayamaetal.

Allowable Subject Matter

7. Claims 4 and 5-6 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and anyintervening claims.

8. The following is a statement of reasonsfor the indication of allowable subject

matter:

As to Claims 4 and 5-6, patentability resides in the limitation wherein the

conductive pattern has widenedportions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern in crossing

areas where endsof the opening and the conductive pattern cross each other, in

combination with the otherlimitations of independent Claims 4 and 5.
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9. As allowable subject matter has been indicated, applicant's reply must either

comply with all formal requirements or specifically traverse each requirement not

complied with. See 37 CFR 1.111(b) and MPEP § 707.07(a).

Response to Arguments

10. Applicant’s arguments (see instant Amendment, pp. 15-17, filed August 25, 2003)

with respect to the rejection(s)of claim(s) 1-3 and 7-9 under 35 USC § 102(e) as being

anticipated by Yamato et al. (US 6,388,201 B2) have beenfully considered and are

persuasive. Therefore, the rejection has been withdrawn. However, upon further

consideration, a new ground(s)of rejection is made in view of lwayama etal. (Claims 1

and 7) and lwayamaetal. in view of Yamatoet al. (Claims 2, 3, 8 and 9). Accordingly,

the present Office Action has been made NON-FINAL.

Conclusion

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

applicant's disclosure.

Ohkawaet al. (US 6,399,899 B1) disclosesall of the limitations of Claims 4 and

5-6 including that the conductive pattern has widened portions 35 formed to extend in a

widthwise direction substantially orthogonalto an extending direction of the conductive

pattern 14 (Figs. 16-18) but does not teach that the widened portions 35 extend

orthogonally to an extending direction of the conductive pattern 14 in crossing areas

where ends of the opening 32 and th conductive pattern 14 cross each oth r
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(see Fig. 18 wherein the widened portions 35 extend orthogonally to an extending

direction of the conductive pattern 14 in the interior region of the opening 32 and not

in the crossing areas where endsof the opening 32 and the conductive patt rn 14

cross each other).

12.—Any inquiry concerning this communication or earlier communications from the

examiner should be directed to John B. Vigushin whose telephone numberis 703-308-

1205 (Crystal City campus) and 571-272-1936 (Carlisle campus). The examiner can

normally be reached on 8:30AM-5:00PM Mo-Fri.

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

supervisor, Kamand Cuneo can be reached on 703-308-1233 (Crystal City campus) and

571-272-1957 (Carlisle campus). The fax phone numberfor the organization where this

application or proceeding is assigned is 703-308-7382.

Anyinquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone numberis 703-308-

0956. J‘ Vegoerho
¥Y John B. Vigushin

Primary Examiner
Art Unit 2827

jbv
November 24, 2003
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AMENDMENTSTO THE SPECIFICATION:

Page 1, the second paragraph was amendedasfollows:

The wired circuit boards used for electronic/electric equipments equipment are usually provided

with terminal portions to connect with external connecting terminals.

Page 1, the third paragraph was amendedasfollows:

In recent years, the so-called “flying lead” in which the terminal portions are formed on both

sides of the conductive pattern, rather than in only either side thereof, is being in widespread use in order

to meet the demandforelectronic/electric equipmentto have increasingly higher density and reduced

size. It is known, for example, in asuspension board with circuit used for a hard disk drive that the

terminals are provided in the form offlying lead.

Page 2, the second full paragraph was amended asfollows:

In this terminal portion formedasthe flying lead, since the both sides of the conductive pattern

are exposed, the supersonic vibration is easily transmitted to the terminals. This is suitable for the

bonding using the supersonic vibration: on the other hand, this provides the disadvantage that the

conductive pattern exposedat both sides thereof is weak in physical strength and is subject to stress

concentration at edge portions of the openings in the base layer and coverlayer, to cause easy

disconnection of the conductive pattern with-ease.

Beginning at page 2, replace the “SUMMARY OF THE INVENTION”section,continuing

to page 7, with the following new “SUMMARY OF THE INVENTION?”section:

It is the object of the invention to provide a new wired circuit board having a terminal portion

formed asa flying lead in which both sides of a conductive pattern are exposed that can provide enhanced

2
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strength of the conductive pattern by simple construction to effectively prevent theoccurrence of

disconnection of the conductive pattern.

The present invention provides a wired circuit board comprising a first insulating layer, a

conductive pattern formed onthefirst insulating layer, a second insulating layer formed on the conductive

pattern, and an opening, formedat the same position of the conductive pattern, for allowingthefirst

insulating layer and the second insulating layer to open, so as to form a terminal portion in which front

and backsides of the conductive pattern are exposed, wherein at least any oneofthe first insulating layer,

the second insulating layer and the conductive pattern has reinforcing portions for reinforcing the

conductive pattern formed at ends of the opening in crossing areas where ends of the opening and the

conductive pattern are-cressed-crosseach other.

Also, the present invention provides a wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed onthefirst

insulating layer, a second insulating layer formed on the conductive pattern, and an opening, formedat

the sameposition of the conductive pattern, for allowing the metal supporting layer and thefirst

insulating layer, and the secondinsulating layer to open, so as to form a terminal portion in which front

and backsides of the conductive pattern are exposed, wherein at least any one ofthe first insulating layer,

the second insulating layer and the conductive pattern has reinforcing portions for reinforcing the

conductive pattern formed at ends of the opening in crossing areas where ends of the opening and the

conductive pattern are-cressed-crosseach other.

In the wired circuit boards mentioned above, since at least any one ofthe first insulating layer, the

secondinsulating layer and the conductive pattern has the reinforcing portions for reinforcing the

conductive pattern formedat the ends of the opening in the crossing areas where the ends of the opening

and the conductive pattern are-eressed-crosseachother, the physical strength of the conductive pattern at

the endsofthe opening can be reinforced. This can producethe effect that for example, when the

3
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conductive pattern, both sides of which are exposed, is subject to stress concentration at the end portions

of the opening in the process of bonding the terminal portion and the external connecting terminal by

applying supersonic vibration of a bonding tool, the disconnection of the conductive pattern can be

effectively prevented, thus providing improved bondingreliability.

In addition, the present invention provides a wired circuit board comprisingafirst insulating

layer, a conductive pattern formed onthefirst insulating layer, a second insulating layer formed on the

conductive pattern, and an opening, formedat the sameposition of the conductive pattern, for allowing

the first insulating layer and the second insulating layer to open, so as to form a terminal portion in which

front and back sides of the conductive pattern are exposed, wherein the conductive pattern has widened

portions formed to extend in a widthwise direction substantially orthogonal to an extending direction of

the conductive pattern in crossing areas where ends of the opening and the conductive pattern are-cressed

crosseach other.

Also, the present invention provides a wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed onthefirst

insulating layer, a second insulating layer formed on the conductive pattern, and an opening, formedat

the sameposition of the conductive pattern, for allowing the metal supporting layer and the first

insulating layer, and the secondinsulating layer to open, so as to form a terminal portion in which front

and backsides of the conductive pattern are exposed, wherein the conductive pattern has widened

portions formed to extend in a widthwise direction substantially orthogonal to an extending direction of

the conductive pattern in crossing areas where ends of the opening and the conductive pattern are-eressed

crosseach other.

In the wired circuit boards mentioned above, since the conductive pattern has widened portions

formed to extend in a widthwise direction substantially orthogonal to the extending direction of the

conductive pattern in the crossing areas where the endsof the opening and the conductive pattern are

4
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eressedcross each other, the physical strength of the conductive pattern at the ends of the opening can be

reinforced. This can producethe effect that for example when the conductive pattern both sides of which

are exposedis subject to stress concentrationat the end portions of the opening in the process of bonding

the terminal portion and the external connecting terminal by applying supersonic vibration of the bonding

tool, the disconnection of the conductive pattern can be effectively prevented, thus providing improved

bondingreliability.

Further, the present invention provides a wired circuit board comprising a first insulating layer, a

conductive pattern formed on thefirst insulating layer, a second insulating layer formed on the conductive

pattern, and an opening, formed at the sameposition of the conductive pattern, for allowing the first

insulating layer and the secondinsulating layer to open, so as to form a terminal portion in which front

and backsides of the conductive pattern are exposed, wherein the first insulating layer and/or the second

insulating layer have projections projecting from ends of the opening onto the conductivepattern in the

openingin the crossing areas where the endsof the opening and the conductive pattern are-eressedcross

each other.

Also, the present invention provides a wired circuit board comprising a metal supporting layer, a

first insulating layer formed on the metal supporting layer, a conductive pattern formed onthefirst

insulating layer, a second insulating layer formed on the conductive pattern, and an opening, formedat

the sameposition of the conductive pattern, for allowing the metal supporting layer andthefirst

insulating layer, and the secondinsulating layer to open, so as to form a terminal portion in which front

and back sidesof the conductive pattern are exposed, wherein the first insulating layer and/or the second

insulating layer have projections projecting from ends ofthe opening onto the conductivepattern in the

opening in the crossing areas wherethe endsof the opening and the conductive pattern are-cressed-_cross

each other.

5
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In the wired circuit boards mentioned above,since thefirst insulating layer and/or the second

insulating layer have projections projecting from the ends of the opening onto the conductive pattern in

the opening in the crossing areas where the ends of the opening and the conductive pattern are-eressed

crosseach other, the physical strength of the conductive pattern at the ends of the opening can be

reinforced. This can produce the effect that for example when the conductive pattern both sides of which

are exposed is subject to stress concentration at the end portions of the opening in the process of bonding

the terminal portion and the external connecting terminal by applying supersonic vibration of the bonding

tool, the disconnection of the conductive pattern can be effectively prevented, thus providing improved

bondingreliability.

The wired circuit board of the present invention can provide high bondingreliability so that the

wired circuit board can be used as the suspension board with circuit, even when formed asthe flying lead

 
in which both sides of the conductive pattern are exposed.

Page 16, thefirst full paragraph was amendedasfollows:

The wired circuit board 11 has the terminal portion 16 in the form ofthe flying lead. In the

terminal portion 16, widened portions 22 as reinforcing portions which extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern 13 are providedin the

conductive pattern 13 in crossing areas 21 where the ends of the cover-side opening 17/the base-side

opening 18 and the conductive patterns 13 are-eressed—cross each other, as shownin FIG. 1(b).

Page 18, the first full paragraph was amendedasfollows:

In this formation of the wired circuit board 11, since the widened portions 22 widenedin the

widthwise direction of the conductive pattern 13 are formed in the conductive pattern 13 in the crossing

areas 21 where the endsofthe cover-side opening 17/the base-side opening 18 and the conductive pattern

6
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13 are crossed each other, the physical strength of the conductive pattern 13 at the ends of the cover-side

opening 17 andat the endsofthe base-side opening 18 can be reinforced. This can producethe effect that

for example whenthe conductive pattern 13 are_is subject to stress concentration at exposed portions

thereof at ends of the cover-side opening 17 and base-side opening 18 in the process of bonding the

terminal portions 16 and the external connecting terminals by applying supersonic vibration of a bonding

tool, the disconnection of the conductive pattern 13 can be effectively prevented, thus providing improved

connection reliability.

Page 23, the first full paragraph was amendedasfollows:

In FIG.9, the suspension board with circuit 3] has a base layer33, as a first insulating layer of

insulating material, which is formed on a supporting board 32 extending longitudinally as a metal

supporting layer. A conductive pattern 34 is formed on the base layer 33 in the form of a specified wired

circuit pattern, and a cover layer 35 (netshewn see Fig. 10) is formed on the conductive pattern 34 as a

second insulating layer of insulating material. The conductive pattern 34 is provided in the form ofthe

plurality of lines of wire 34a, 34b, 34c and 34d arrayed in parallel with spaced at a predetermined

interval.

Page 55, the third full paragraph was amendedasfollows:

Sequentially, the conductive pattern 34 is covered with the cover layer 35 of insulating material,

as shownin FIG.10(f)-(i). The same insulating material as the insulating material of the base layer 35.33

is used for forming the cover layer 35. Preferably, photosensitive polyimideresin is used therefor.

Page 31, thefirst full paragraph was amendedas follows:
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As shownin FIG.11, in the external-side connecting terminals 38 of the suspension board with

circuit 31, widened portions 49 as reinforcing portions extending in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern 34 are provided in the conductive pattern

34 in the crossing areas 48 wherethe endsof the cover-side opening 42/the base-side opening 44 and the

conductive patterns 34 are-eressed-cross each other, as is the case with the wired circuit board 11.
 

Page 35, the second full paragraph, continuing to page 36, was amendedasfollows:

In this formation of the suspension board with circuit 31, since the cover-side projections 50 and

the base-side projections 51 are formed at the cover layer 35 and the base layer 33 in the crossing areas 48

where the endsof the cover-side opening 42/base-side opening 44 and the conductive patterns 43 are

eressedcross each other, so as to project from the ends of the cover-side opening 42/the base-side

opening 44 onto the conductive pattern 34 in the cover-side opening 42 and the base-side opening 44,

respectively, the physical strength of the conductive pattern 34 at the ends of the cover-side opening 42

andat the ends of the base-side opening 44 can be reinforced. This can producethe effect that for

example whenthe conductive pattern 34 are_is subject to stress concentration at exposedportions thereof

at ends of the cover-side opening 42 and base-side opening 44 in the process of bonding the external-side

connecting terminals 38 and the read/write terminals 54 by applying supersonic vibration of the bonding

tool, the disconnection of the conductive pattern 34 can be effectively prevented, thus providing improved

connectionreliability.

Page 36, the third full paragraph, continuing to page 37, was amendedasfollows:

In this suspension board withcircuit 31, the external-side connecting terminals 38 may be formed

in such a mannerthat the conductive pattern 34 is depressed toward the supporting board 32 with respect

to the remaining portions of the conductive pattern 34 at its portions correspondingto the external-side

8
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connecting terminals 38 and also the base-side opening 44 and the supporting-board-side opening 43 are

made larger than the areas in which the metal plated layers 45 are formed, as shown in FIG. 15(a). In the

external-side connecting terminals 38 thus formed, the widened portion 49 may be formedin the

conductive pattern 34 in the crossing areas 48 where the ends of the cover-side opening 42/base-side

opening 44 and the conductive pattern 34 are-eressed-_cross each other, as shown in FIG. 12(b).
 

Page 44, the second full paragraph was amended as follows:

This suspension board with circuit 31 may be formed so that the external-side connecting

terminals 38 presented in the form of the flying lead can have cover-side projections 50 formed as the

reinforcing portions and base-side projections 51 formedas the reinforcing portions, as shown in FIG.18.

Specifically, the cover-side projections 50 are formed to project from the ends of the cover-side opening

42 onto the conductive pattern 34 in the cover-side opening 42 in the cover layer 35 in the crossing area

48 wherethe endsof the cover-side opening 42/the base-side opening 44 and the conductive patterns 34

are-cressedcrosseach other. The base-side projections 51 are formed to project from the endsofthe

base-side opening 44 onto the conductive pattern 34 in the base-side opening 44 in the base layer 33 in

the crossing areas 48.

Page 53, the third full paragraph was amendedasfollows:

The suspension board with circuit having the external-side connecting terminals producedin the

form ofthe flying lead of the conductive pattern whose lines of wire were covered with the base-side

projectionsat their exposed ends was produced (FIG. 20) in the same operation as in Example 1, except

that instead of forming the widened portionsin the lines of wire of the conductive pattern, the base-side

projections of generally triangle as viewed from the top having the basal width of 110um and the

projection length of 200m were formedin the base layer in the crossing areas (two areasper eachline of

9
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wire) where the ends of the base-side opening andthe lines of wire are-cressed-_cross each other, so as to

project from the endsof the base-side opening onto the conductive pattern in the base-side opening in the

process of opening the base layer to form the base-side openings (Cf. FIG. 16(k)).

10
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AMENDMENTSTO THE CLAIMS:

1. (Currently amended) A wired circuit board comprisinga first insulating layer, a conductive

pattern formed onthefirst insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formedat the sameposition of the conductive pattern, for allowing the first insulating

layer and the secondinsulating layer to open, so as to form a terminal portion in which front and back

sides of the conductive pattern are exposed,

wherein at least any oneofthe first insulating layer, the second insulating layer and the

conductive pattern has reinforcing portions for reinforcing the conductive pattern formedat ends ofthe

opening in crossing areas where endsof the opening and the conductive pattern are-cressed-_crosseach

other.

2. (Currently amended) A wired circuit board comprising a metal supporting layer,a first

insulating layer formed on the metal supporting layer, a conductive pattern formed onthe first insulating

layer, a second insulating layer formed on the conductive pattern, and an opening, formedat the same

position of the conductive pattern, for allowing the metal supporting layer andthe first insulating layer,

and the secondinsulating layer to open, so as to form a terminal portion in which front and back sides of

the conductive pattern are exposed,

whereinat least anyoneofthefirst insulating layer, the second insulating layer and the

conductivepattern has reinforcing portionsfor reinforcing the conductive pattern formed at ends ofthe

opening in crossing areas where endsofthe opening and the conductive pattern are-cressed-_crosseach

other.

3. (Original) The wired circuit board according to Claim 2, wherein the wired circuit board is a

suspension board with circuit.
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4. (Currently amended) A wired circuit board comprisinga first insulating layer, a conductive

pattern formed onthefirst insulating layer, a second insulating layer formed on the conductivepattern,

and an opening, formedat the sameposition of the conductive pattern, for allowingthefirst insulating

layer and the secondinsulating layer to open, so as to form a terminalportion in which front and back

sides of the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern in crossing areas where ends

of the opening and the conductive pattern are-eressed-cross each other.
 

5. (Currently amended) A wired circuit board comprising a metal supporting layer, a first

insulating layer formed on the metal supporting layer, a conductive pattern formed onthe first insulating

layer, a second insulating layer formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the metal supporting layer and the first insulating layer,

and the second insulating layer to open, so as to form a terminal portion in which front and backsides of

the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern in crossing areas where ends

of the opening and the conductive pattern are-eressed-_cross each other.
 

6. (Original) The wired circuit board according to Claim 5, wherein the wired circuit board is a

suspension board with circuit.

7. (Currently amended) A wired circuit board comprising a first insulating layer, a conductive

pattern formed onthe first insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formedat the sameposition of the conductive pattern, for allowingthefirst insulating
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layer and the secondinsulating layer to open, so as to form a terminal portion in which front and back

sides of the conductive pattern are exposed,

| whereinat least one of thefirst insulating layer and/orand the secondinsulating layer have
projections projecting from ends of the opening onto the conductive pattern in the openingin the crossing

area where the endsof the opening and the conductive pattern are-cressed-cross each other.

8. (Currently amended) A wired circuit board comprising a metal supporting layer,a first

insulating layer formed on the metal supporting layer, a conductive pattern formed on thefirst insulating

layer, a second insulating layer formed on the conductive pattern, and an opening, formedat the same

position of the conductive pattern, for allowing the metal supporting layer andthefirst insulating layer,

and the secondinsulating layer to open, so as to form a terminal portion in which front and back sides of

the conductive pattern are exposed,

| wherein at least one ofthe first insulating layer and/er_and the secondinsulating layer have
projections projecting from ends of the opening onto the conductive pattern in the openingin the crossing

| areas where the ends of the opening and the conductive pattern are-eressed-_cross each other.

9. (Original) The wired circuit board according to Claim 8, wherein the wired circuit board is a

suspension board withcircuit.
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AMENDMENTSTO THE ABSTRACT OF THE DISCLOSURE:

A wired circuit board having a terminal portion formedas a flying lead that can provide enhanced

strength of the conductive pattern, both sides of which are exposed, by simple constructionto effectively

preventdisconnection of the conductive pattern. The wired circuit board having the terminal portion

formedasthe flying lead in which the both sides of the conductive pattern are exposed includes,in

crossing areas where endsof a cover-side opening and endsof a base-side opening and the conductive

pattern are-eressedcrosseach other, (i) the widened portions formed in the conductive pattern or(ii)

cover-side projections and base-side projections formed in the cover layer and the base layer,

respectively.
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REMARKS

Claims 1-9 are presently pending in the application. Reconsideration and allowanceofall claims

are respectfully requested in view of the following remarks.

The Examinerhas objected to Claims 1-9 due to informalities. The claims have been amendedto

obviate any informalities noted by the Examiner.

The Examinerhas rejected Claims 1-3 and 7-9 under 35 U.S.C. §102(e) as being anticipated by

Yamato et al. (USP 6,388,201 B2).

However, the Examinerhas stated that Claims 4, 5 and 6 would be allowable if rewritten or

amended to overcomethe informalities set forth in the Office Action. Since Claims 4-6 have been

amendedto overcomeany informalities noted by the Examiner, Claims 4-6 should stand allowed.

With respect to Claims 1-3 and 7-9, for the following reasons, the prior art rejection is

respectfully traversed.

The Applicants respectfully submit that Yamato et al. do not teach or suggest a wired circuit

board wherein at least any oneofthefirst insulating layer, the second insulating layer and the conductive

pattern has reinforcing portions for reinforcing the conductive pattern formedat ends of the opening in

crossing areas where endsofthe opening and the conductive pattern cross each other, as recited in Claims

1 and 2.

Rather, Yamatoetal. are completely silent with respect to this feature, and the ExaminerIs

“reading into”the referenceto assert there are such “reinforcing portions”. In particular, there is no

mentionin the specification, or top viewof the board 12, which would show such “reinforcing portions”.

Further, the portions the Examinerrefer to in Yamatoet al. as the “reinforcing portions”, designated by

“a” in Fig. 2, are portionsofthe base layer 13 that remain after opening 35 is etched (see col. 11, lines 17-

30). Thus, the portion of base layer 13 designated as “a” is not a “reinforcing portion”, but rather a

remainderportion after etching, and would not reinforce the conductive layer 14. Thus, the Examineris

incorrect that “reinforcing portions”are inherent in the Yamatoetal. reference.
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However, in the present invention, as shownin Fig. 1, widened portions 22 are the reinforcing

portions which reinforce the conductive pattern 13 at the area where the opening and conductive patterns

cross each other. On the other hand,the “a” shownin Fig. 2 ofthe cited reference does not have any

structure which mayreinforce the specific portion such as the above-mentioned crossed portion, because

“a” of Fig. 2 of Yamatoet al. has the samestructure (shape) when viewed from the thickness direction of

the paper(i.e., when viewed from the direction perpendicular to the sectional view ofFig. 2).

Accordingly, Claims | and 2 are not anticipated by Yamatoetal., and the rejection of Claims 1

and 2 under 35 U.S.C. §102(e) should be withdrawn.

Further, since Claim 3 depends from Claim 2,it is also patentably distinguishable over Yamatoet

al. for the reasonscited above with respect to Claim 2.

With respect to Claims 7 and 8, the Applicants respectfully submit that Yamatoet al. do not teach

or suggest a wired circuit board wherein at least one ofthe first insulating layer and the second insulating

layer have projections projecting from ends of the opening onto the conductive pattern in the opening in

the crossing area where the ends of the opening and the conductive pattern cross each other.

Rather, Yamato et al. are completely silent with respect to this feature, and similarly with the

reinforcing portions above, the Examineris “reading into” the reference to assert there are such

“projecting portions”. In particular, there is no mention in the specification, or top view of the board 12,

which would showsuch “projecting portions”. Thus, the Examiner can notassert that it is inherent that

“projecting portions” are present, since only side views are shownofthe base layer 13 and the crossing

area at the opening 35 where the base layer 13 and the conductive layer 14 cross one another, and it is not

apparentthat projecting portions project across the opening 35 onto the conductive layer 14.

Rather, as stated above, rather than projecting portions 25 being formed across the conductive

layer 14 as in the present invention, Yamatoet al. disclose forming base layer 13 such that a portion was

etched away to form opening 35 (see Fig. 6(c)). However, the portion of base layer 13 designated as “a”

is not a “projecting portion”, but rather a remainderportion after etching. Thus, the Examineris incorrect

that “projecting portions”are inherent in the Yamatoetal. reference.

16

PAGE 173 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 174 OF 422

U‘S! Application No.: 10/195,392 Attorney Docket No.: 30015280.0001

Accordingly, Claims 7 and 8 are not anticipated by Yamatoetal., and the rejection of Claims 7

and 8 under 35 U.S.C. §102(e) should be withdrawn.

Further, since Claim 9 depends from Claim 8,it is also patentably distinguishable over Yamatoet

al. for the reasons cited above with respect to Claim 8.

If the Examinerbelieves that there is any issue which could be resolved bya telephone or

personal interview, the Examineris respectfully requested to contact the undersigned attorney at the

telephone numberlisted below.

Applicants hereby petition for any extension of time which maybe required to maintain the

pendencyofthis case, and any required fee for such an extensionis to be charged to Deposit Account No.

19-3140.

Respectfully submitted,

Jean C. Edwards

Registration No. 41,728

Sonnenschein Nath & Rosenthal LLP

P.O. Box 061080

WackerDrive Station

Chicago,Illinois 60606-1080
Telephone: 312/876-2891
Facsimile: 312/876-7457

Date: August 25, 200314329715/V1
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: Application No. Applicant(s)

 10/195,392 KOMATSUBARAET AL.

Office Action Summary Examiner Art Unit
John B. Vigushin 2827  

-- The MAILING DATEof this communication appears on the cover sheet with the correspondenceaddress --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensionsof time may be available under the provisions of 37 CFR 1.136(a). In no event, however, maya reply be timely filed

after SIX (6) MONTHSfrom the mailing date of this communication.
- Ifthe period for reply specified aboveis less thanthirty (30) days, a reply within the statutory minimum ofthirty (30) days will be considered timely.

If NO period for reply is specified above, the maximum Statutory period will apply and will expire SIX (6) MONTHSfrom 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 ULS.C. § 133).

Anyreply received by the Office later than three months after the mailing date ofthis 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 July 2002 .
2a)L]_ This action is FINAL. 2b) This action is non-final.

3)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the meritsis
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-9 is/are pendingin the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5)L) Claim(s) is/are allowed.

6)[X] Claim(s) 1-3 and 7-9 is/are rejected.

7) Claim(s) 4-6 is/are objected to.

8)L] Claim(s)
Application Papers

 

 

are Subject to restriction and/or election requirement.
 

9)L] The specificationis objected to by the Examiner.

10)L] The drawing(s)filed on is/are: a)L] 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).

11)J The proposed drawing correction filed on

 

is: a)L_] approved b)L_] disapproved by the Examiner.
 

If approved, corrected drawingsare requiredin reply to this Office action.

12)(] Theoath or declarationis objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

13)>X]_ Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).
a)XJ All b)L] Some* cc) Noneof:

1.] Certified copies of the priority documents have been received.

2.1 Certified copies of the priority documents have been received in Application No.
3..] Copiesof the certified copiesof the priority documents have been receivedin 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.

14)L_] Acknowledgmentis madeof a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
a) L] Thetranslation of the foreign language provisional application has been received.

15)i_] Acknowledgmentis madeof a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)

1) [X] Notice of ReferencesCited (PTO-892) 4) CL] Interview Summary (PTO-413) Paper No(s).
2) CO Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) C] Notice of Informal Patent Application (PTO-152)
3) O Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) L] Other:

 
 U.S. Patent and Trademark Office

PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 0603
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Application/Control Number: 10/195,392 Page 2
= Art Unit: 2827

- DETAILED ACTION

Claim Objections

1. Claims 1-9 are objected to because of the following informalities:

= Asto Claims 1 and 2, the last two lines: “are crossed” should be changedto
~-Cross--,

As to Claims 4, 5, 7 and 8, thelast line: “are crossed” should be changedto
--CrOss--.

Claims 3, 6 and 9 dependfrom rejected base claims and therefore inherit the

defects in those baseclaims.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

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

form the basis for the rejections underthis section madein this Office action:

A personshall be entitled to a patent unless —

(e) the invention was describedin (1) an application for patent, published under section 122(b), by
anotherfiled in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by anotherfiled in the United States before the invention by the
applicantfor 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 applicationfiled in the United States
only if the international application designated the United States and was published under Article 21(2)
of suchtreaty in the English language.

3. Claims 1-3 and 7-9 are rejected under 35 U.S.C. 102(e) as being anticipated by

Yamato et al. (US 6,388,201 B2).

The applied reference has a commonassigneewith the instant application.

Based upontheearlier effective U.S. filing date of the reference,it constitutes prior art
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Application/Control Number: 10/195,392 Page 3
Art Unit: 2827

under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome

either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in

the reference was derived from the inventorofthis application and is thus not the

invention “by another,” or by an appropriate showing under 37 CFR 1.131.

As to Claim 1, Yamatoetal. discloses, in Figs. 2 and 6e:a first insulating layer

13; a conductive pattern 14 onfirst insulating layer 13; a second insulating layer 18

formed on conductive pattern 14; an opening 34/35 (i.e., comprising openings 34 and

35) and an opening 33 formed at the same position of conductive pattern 14, for

allowingfirst and second insulating layers 13 and 33, respectively, to open, so as to

form a terminal portion in which front and back sides of conductive pattern 14 are

exposed (Figs. 2 and 6e); first insulating layer 13 has reinforcing portions(i.e., the

portions of layer 13 that have length a and abut the sides of the region of pattern 14

having plating 19; Figs. 2 and Ge) for inherently reinforcing conductive pattern 14 at

ends of the opening 34/35 in crossing areas where ends of opening 34/35 and

conductive pattern 14 cross each other.

As to Claim 2, Yamatoetal. discloses, in Figs. 2 and 6e: a metal supporting layer

12; a first insulating layer 13 formed on metal supporting layer 12; a conductive pattern

14 onfirst insulating layer 13; a second insulating layer 18 formed on conductive pattern

14; an opening 34/35(i.e., comprising openings 34 and 35) and an opening 33 formed

at the same position of conductive pattern 14, for allowing metal supporting layer 12 and

first and second insulating layers 13 and 33 to open, so as to form a terminal portion in

which front and back sides of conductive pattern 14 are exposed (Figs. 2 and 6e): first
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insulating layer 13 has reinforcing portions(i.e., the portions of layer 13 have length a

and abutthe sidesof the region of pattern 14 having plating 19: Figs. 2 and 6e)for

inherently reinforcing conductive pattern 14 at ends of the opening 34/35 in crossing

areas where ends of opening 34/35 and conductive pattern 14 cross eachother.

As to Claim 3, the wired circuit board is a suspension board 12 with circuit (Figs.

1 and 2; col.4: 35-40).

As to Claim 7, Yamato etal. discloses, in Figs. 2 and Ge:afirst insulating layer

13; a conductive pattern 14 onfirst insulating layer 13; a second insulating layer 18

formed on conductive pattern 14; an opening 34/35 (i.e., comprising openings 34 and

35) and an opening 33 formed at the same position of conductive pattern 14, for

allowing first and second insulating layers 13 and 33, respectively, to open, so as to

form a terminal portion in which front and back sides of conductive pattern 14 are

exposed (Figs. 2 and 6e),; first insulating layer 13 has projections(i.e., the portions of

layer 13 having length a; Fig. 2) projecting from ends of opening 34/35 onto the

conductive pattern 14 in the opening 34/35 in the crossing areas where the endsof

opening 34/35 and conductive pattern 14 cross each other (Fig. 2).

As to Claim 8, Yamatoetal. discloses, in Figs. 2 and 6e: a metal supporting layer

12; a first insulating layer 13 formed on metal supporting layer 12; a conductive pattern

14 onfirst insulating layer 13; a second insulating layer 18 formed on conductive pattern

14; an opening 34/35(i.e., comprising openings 34 and 35) and an opening 33 formed

at the same position of conductive pattern 14, for allowing metal supporting layer 12 and

first and secondinsulating layers 13 and 33 to open, so asto form a terminal portion in
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whichfront and back sides of conductive pattern 14 are exposed (Figs. 2 and 6e); first

insulating layer 13 has projections(i.e., the portions of layer 13 having length a; Fig. 2)

projecting from ends of opening 34/35 onto the conductive pattern 14 in the opening

34/35 in the crossing areas where the ends of opening 34/35 and conductive pattern 14

cross eachother(Fig. 2).

Asto Claim 9, the wired circuit board is a suspension board 12 with circuit (Figs.

1 and 2; col.4: 35-40).

Allowable Subject Matter

4. Claims 4 and 5-6 would be allowable if rewritten or amended to overcomethe

objection(s) set forth, above, in section 1 of this Office action.

5. The following is a statement of reasonsfor the indication of allowable subject

matter:

Asto Claims 4 and 5-6, patentability resides in the limitation wherein the

conductive pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern in crossing

areas where ends of the opening and the conductive pattern cross each other, in

combination with the otherlimitations of independent Claims 4 and 5.

6. As allowable subject matter has been indicated, applicant's reply must either

comply with all formal requirements or specifically traverse each requirement not

complied with. See 37 CFR 1.111(b) and MPEP § 707.07(a).
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Conclusion

7. The prior art made of record and not relied uponis considered pertinent to

applicant's disclosure.

Kilby et al. (US 3,711,626) discloses a wiring board with openings 77 that expose

conductive pattern 79 (Fig. 14).

8. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to John B. Vigushin whose telephone number is 703-308-

1205. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri.

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

supervisor, David L. Talbott can be reached on 703-305-9883. The fax phone numbers

for the organization wherethis application or proceeding is assigned are 703-308-7382

for regular communications and 703-308-7382 for After Final communications.

Any inquiry of a general nature orrelating to the status of this application or

proceeding should be directed to the receptionist whose telephone numberis 703-308-

“s MI Nop
John B. Vigushin
Examiner

Art Unit 2827

jbv
June 15, 2003
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U.S. PATENT DOCUMENTS

Document Number Date . .
Country Code-Number-Kind Code MM-YYYY Classification
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Xx

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

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 0603

__PAGE182 OF 422 HUTCHINSON EXHIBIT 1002
  
 



HUTCHINSON EXHIBIT 1002PAGE 183 OF 422

 
 

 
  
  

 
 

Application No. Applicant(s) Search Notes

CANT   
 

10/195 ,392 KOMATSUBARA ETAL.
Examiner
 

 

 

 

 

John B. Vigushin

 
  

 
 

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)
   

 

SEARCHED

 
  

 

Examiner 

 
 

Subclass  

 
 

749-751 6/15/2003

  
 

East Text Search (see print-out) 6/15/2003 
  
  254  6/15/2003 JBV

 
 

 

 
 

 

 
 

 

 
 
 

  

  
  

 
 

 INTERFERENCE SEARCHED

Class Subclass|bate|Examiner 

 
 

  

 
 

 

  
|

 
  

U.S. Patent and Trademark Office Part of Paper No. 0603

PAGE 183 OF 422 HUTCHINSON EXHIBIT 1002

   



HUTCHINSON EXHIBIT 1002PAGE 184 OF 422

  

   
 

Part of Paper No. 0603

 

KOMATSUBARA ETAL.

Appeal

Art Unit

 

Applicant(s)

2827

 

  

 

 IN|Ol]oOSIBISlntttttagitQINTATN||65]63]04/6)«|e909
 

HUTCHINSON EXHIBIT 1002

Non-Elected A

 

 

 
 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£
.=3s8sa,2Boeos|2]=|=Sea2Six6gqew5=

o

ES|2e5|82£9/|soe”a0]«
i=-c

==||:=|r[EaLtqo==||wf>=3anVY]———3|||3tic=sPt=Oc=aeee||x=|cose[>[>[>JololoRiTTTTTTTTTTPTETTTTTTEoSg|!ub-0|-le/o]e]oo|n|a/alol=|o0elo/e)-lelalalsaalsaaeisisslsisialesais3:-&futomTUTTLEEEEEEETE:O
:¢@

oOa“2

 

 

 

  



HUTCHINSON EXHIBIT 1002PAGE 185 OF 422

 
 

   
 

3 and (widen$3
LS 76 taper$3)

 

L7 486 3 and width

06/15/2003, EAST Version: 1.04.0000

HUTCHINSON EXHIBIT 1002_PAGE185 OF 422
 



HUTCHINSON EXHIBIT 1002PAGE 186 OF 422

 
  

 
 

 3 and (opening$1 AT;
L9 695 aperture$1 via$1thole$1 US-P

vias) GPU

06/15/2003, EAST Version: 1.04.0000

PAGE 186 OF 422 HUTCHINSON EXHIBIT 1002

   



HUTCHINSON EXHIBIT 1002PAGE 187 OF 422

7 Lo ia & -- bearip6iF E 9 é /\ /0 » - C — o1seio1 SREOo( Fyeese type a plus sign (+) inside this box —> Approvedfor use through 10/31/2002. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

prder the Paperwork Reduction Act of 1995, no personsare required to respondto a collection ofinformation unless it displays a valid OMB contro! number.=

(to be usedforall correspondence afterinitialfiling)

ENCLOSURES(checkail that appl

(_] Fee Transmittal Form (1 Assignment Papers (_] After Allowance Communication to
(for an Application) Group

 
 
 

   
 
 
 
 

TRANSMITTAL

FORM  

 
 

 

 

 
 

  
 
 
 
 

  

  
 
 
 

 C Appeal Communication to Board of
Appeals and Interferences

Cc] Appeal Communication to Group
(AppealNotice, Brief, Reply Brief)

OC Fee Attached C] Drawing(s)

 
 

 
 

CT Licensing-related Papers

O Petition

DO Petition to Convert to a
Provisional Application

Cl Amendment / Response

CT After Final CT Proprietary Information

  
 

 
 

CT] Affidavits/declaration(s) C] Status Letter

 
 
 
 

 
 
 

oO Powerof Attorney, Revocation
Change of Correspondence Address xX Other Enclosure(s)C] Extension of Time Request (please identify below):

 
 

Requestfor Corrected Filing
Receipt

CJ Terminal Disclaimer
CJ Express Abandonment Request

 

 
C] Requestfor Refund

 
 
 

CO Information Disclosure Statement T7] CD, Numberof CD(s)
LC) Certified Copy of Priority Document

CO Responseto Missing Parts/
Incomplete Application

CO Responseto Missing
Parts under 37 CFR
1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm
or

Individual name

Dean co, Edduarde- | 7
October 8 2002 PATENT TRADEMARK OFFICE

CERTIFICATE OF MAILING

| hereby certify that this correspondence is being deposited with the United States Postal Service asfirst class mail in an envelope

  
  
 

 Jean C. Edwards 
 

  
 
 
 

 
 

 
addressedto: Assistant Commissioner for Patents, Washington, D.C. 20231 on this date: 

Typed or printed name 
 Signature  

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs ofthe individual case. Any
comments on the amountof time you are required to complete this form should be send to the Chief Information Officer, U.S. Patent and Trademark
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:Assistant Commissioner for
Patents, Washington, DC 20231.

PAGE 187 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 188 OF 422

Attomey Docket No.: 30015280.0001
Customer No.: 30412 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of:

Makoto KOMATSUBARA,etal. Group Art Unit: 2841

U.S. Application No.: 10/195,392 Examiner: Notyet assigned

Confirmation No.: 2813

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

REQUEST FOR CORRECTED FILING RECEIPT

Office of Initial Patent Examination’s

Filing Receipt Corrections
Assistant Commissioner for Patents and Trademarks
Washington, D.C. 20231

Sir:

Attached is a copy of the Filing Receipt for the above-identified application, for which the

following correction is requested:

Applicants: [Tadeo] Tadao Ookawa, Osaka, Japan 

The requested correction is marked in red. A Corrected Filing Receiptis requested.

Respectfully submitted,

Jean C. Edwards
Registration No. 41,728

Sonnenschein Nath & Rosenthal

1301 K St., N.W.
East Tower, Suite 600
Washington, D.C. 20005
Telephone: 202/408-6428
Facsimile: 202/408-6399

Date: October 8, 200225055601\V1
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10/195,392 07/16/2002 2841 992 S0015380, 0001 15
CONFIRMATION NO.2813

SONNENSCHEIN NATH & ROSENTHAL TTAMMSUTTTTHATTA
1301KSTREET NW, SUITE 600 AAUOMO
WASHINGTON, DC 20005

Date Mailed: 09/18/2002

Receipt is acknowledgedof this nonprovisional Patent Application. It will be consideredin its order and youwill be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by
check or draft are subject to collection. Please verify the accuracy of the data presented on this receipt. If an
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the
changesnoted thereon. If you received a “Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections(if
appropriate).

Applicant(s)
Makoto Komatsubara, Osaka, JAPAN;

Sadedoc Morita, Osaka, JAPAN;Tadao CladedOokawa, Osaka, JAPAN;
Toshio Shintani, Osaka, JAPAN;

Domestic Priority data as claimed by applicant

Foreign Applications

JAPAN 2001-216812 07/17/2001

If Required, Foreign Filing License Granted 09/17/2002

Projected Publication Date: 01/23/2003

Non-Publication Request: No

Early Publication Request: No

Title

Wired circuit board
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  addressed to: Assistant Commissionerfor Patents, Washington, D.C. 20231 on this date: 
 
 

Typedor printed name
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comments on the amount of time you are required to complete this form should be sendto the Chief Information Officer, U.S. Patent and Trademark
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner forPatents, Washington, DC 20231.
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Attomey Docket No.: 30015280.0001
Customer No.: 30412

In re Patent Applicationof:

Makoto KOMATSUBARA,etal. Group Art Unit: Not yet assigned

U.S. Application No.: 10/195,392 Examiner: Notyet assigned

Confirmation No.: Not yet assigned

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

SUBMISSION OF PRIORITY DOCUMENT

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

Please find enclosed Priority Document number 2001-21681 2, filed July 17, 2001 in the Japan

Patent Office, from which the above-identified application claims priority. The Examineris respectfully

requested to acknowledgereceipt of the Priority Document.

Respectfully submitted,

__Quam6.Edward
Jean C. Edwards

Registration No. 41,728

Sonnenschein Nath & Rosenthal

1301 K St., N.W.
East Tower, Suite 600
Washington, D.C. 20005
Telephone: 202/408-6428
Facsimile: 202/408-6399

Date: August 7, 2002250S266\Vt
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piggeeEENTOUDARA, Coal.
Title: Wired Circuit Board

acc U.S. Application No.: 10/195,392
Filing Date: July 16, 2002
Atty. Docket No.: 30015280.0001
Priority Document | of !

A #& SB + FF F
JAPAN PATENT OFFICE 

es

BIRAO SBC HRACSWALTOMMRICER EZ NC
WORREM—-ChOLE HATS.

This is to certify that the annexed is a true copy of the following application as filed
with this Office

Hy Bi 4F AOA
Date of Application: 2001 T7HI1I74

twee F
Application Number: FeR2001-21681 2

[ ST.10/C]: [JP2001-216812]

BH mB AX
Applicant(s): A ReCARAS

2002 7H 24

Se GF FTCommissivote )|Japan Patent Office

Hates Har 2002-30526638
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BI SBANA—Y 1 Bild, SOMANA-—Y 1 SMHUSAMCZAWICA

SF SHANKS BRB Le UTOREM 2 2MDBRENTWS,

(002 8]

KY RAMI. ZOMEM2 2d, SAM1 3a, 13b, 13cHEV1

83 dK SU SREAFAICH 3 CHEORS IBC CREMD 2 LICMAT SB

KEnNEN (23) BRAN, BARR1L Sal 13sb. 13cKHEVIIdKSK

WAtRARICBHT SKID REEABICBKENTWS.

(0029)

SHAD 2 21k, M2CHITKDK, COBAMORRMD 23 eRLUT,

(EIFMWEDMAN-BlL4ABEONR-AM1 2IHRAEANSLLSK, IEA

HWESAAN-HHOM1L TEKEORKR-A2AMMOM 1 SICSBWCBHTSEDI

9 i 2002-3PAGE 203 OF 422 HUTCHINSON EXHIBIT 10



HUTCHINSON EXHIBIT 1002PAGE 204 OF 422

F2001-216812

MHBSNTWS, CHko. HFA 1 Git, SARL Sa, 13b, 13c¢

BEVISIAAAN-HHOM 1 TAKBEVNR-AAMOB 1 SAOHMaABIC

BvV CHA AICBH ST SXVANVBRE UTENENBRENS.

(0030)

EE, SHRM 2 2th. COMAMORRDD 2320. AN-HMAW1 75

KUN—-AMMOM 1 SICBVCRHUTWSRMRMIS a, 13b, 13¢cs5

KOL3Sd OBBOS4 VIR2 41M UT. 1. OLN. REUSE 2~3

MeUTBRENTHEY, EVRAHKI,. CORFAORRDD 230RSM

20~1000umt, SMM13a. 13b, 13cHKEU1L ZI AREVS

AMICWORFAAMOREM, 50~500umCTHRENTIS.

(0031) |

BB. SIA 2 2OKS. COMAMKBHTSESRBKCH DC. B

BOMEVY SRC BRANT NIT. RICE ABIMRESNSZLIR<. Bl

ANL.. FBRKRECHDTBHEN,

(0032)
EULT. ZOKDRIBLMB2 2eERBT Swe1 lt, EAL ESBANA-Y

13 OBRKICHWTC. (RAR 2 2 &RRERBNA-VONK-— YOY Fees

emUTHE. M3 (c) BEV (d) KRAITHKCBWC. AN-B1456E

UNR-AB1L 2. COMED 2 2ORRBD 2 IMVAMBT21LICMBSHNS

KSKMOFSZLKEDTAN-NMOM 1 TEELUN-A2ANMOM 1 8 eH

RULER B38 (e) CRITE SWC. CNOAN-HHMOB1 TABLES

N—-ANRMOM 1 SAK BW CBT SBANY—-—Y 1 3S ORMMK SEDO =

LORBRMITSZALICEV, BRITNITE.,

{003 3)

ZOLDRRRARERL IC En. AN-HHOM1 TEEOXK-Z2NH

O88 1 8 ORR ELMAN -—-Y 1 SEMRBTSREMD 2LICBWSRAN

H-Y1 Silk, EOMENA—Y 1 3 OBAMKCEASIER 2 2 MHRA

TWSOTC, COAN-HNMOB1 THEKVUK—-AZAAHMOM 1 SOMBBICS

SMANS—V1 3 OMMNMBEMRTSLEMCES. EDED. ELA

Ag 310 hee 2002-PAGE 204 OF 422 HUTCHINSON EXHIBIT 10
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~ COWFM 1 6CLAMMPEERU FA VAY—-WKC KEY) BERR XMArT

Rms SEIRBSCSEWC. AN-HMOB 1 TELON—-A7AAMOB1 BO

MPAA BVCHASBHT SMANA-—Y 1 SICHAMRALTH. SOME

KNE-VI3SOMMEAMCMIEFSI EMCEE, HRMBMHEMELAGSZL

ACHES,

(0034)

KE. COMARERERI LICSW CH. B4imtksk, ZOEDRIG

AVIVYV-FEULCTERANS HTB 1 6ICKWC. AN-HMHOM17TBEOW

A— ARR1 8 OMGeBANA-Y1 3 EMRE SREMD2LICHS

WOAN—-1 410. AN-MMORM 1 7 OMBRBDSAN—MBOB1 TAD

BANAX-Y1 IDLERSSBR ULTOAN—MAHE 2 5 TRIS

CHK, REP 2ICBWSN—-2)81 2b. \-ANBOM 1 8 ORS

BASN—AMMOB 1] SADBANX—Y13IDEKRHTSMMBLELTO

A—AMBHB2 6&BMEUTHEV,

(0035)

KY RAMI, ZHOEAN-HMBHB2 SELOR—AMBHM 2 6 it, B

4 (b) CmTEDI. SARL 8 al 13b. 1L3IcHEVILZIAKKHSE

FFAIR > CT PASE © fel & BT TC HEMBD 2 LIMASMB eNeH (2

D>) BRAN, SAMI 8a, 13b, 13cKHEWILIAMMUCSAMKHO

CAN-HHOMB1L 7TEELON-AMMOD 1 8 OMBRMASAMICeENeHR

HS SARICHRKS VTS,

(0036)

SAN-HMREB2S5SSKVRNR—-AMBHM2 Gid. SARMR1 Sal 13b

13cHEOLIACBRY, AN-MMOM1 TEEVUR-AZMMOB1 8

OAMITAI D> TT. KBICEOBRU MPR RSEEDREMK ORHHBR=HA

FAR) KBRMENTHEY, Chicka. HTB 1 6. SARL 3 al 13d

13cHEV1LIARAN-HHMOBl TABLUN—-Z72NMOM 1 SAO

HeIBV. SAN-MBHB2SBEVRN-AMBHMB2 6K EnTH

BENSEDRERKBKENS.

11 Hartke 200 2—-
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[0037]

KE. SAN-NRHB2SBSBLOSNR-AMBHM2 6d. MStmtkED

i. AN-HHMOM 1) TEEOR-AZAAMOM 1] SICKBWCHEHUTWSSARR

13a. 13b, 13cKEVI3IdDS4YRE29CHUT. 4~3 09D

1, MEL<SIL. SO~LZOPOILOBHRE 2 7TCRMBRMANTHY. EUS

RBI. AN-HAOB 1 TEEVR-A2AMOM 1 SOMRBMICBWC. &

MMR 1 Za, 13b, LEIcCKHEVISA OFA VIPR2Z4 EY ERORRVI~2

SO umOPKih2 8C. COWNMICMDA > THMRIC, 5~250numORBUE

S27 CRHAN, CORMBASAMML Sa, 138b, 13cHEVDI IAD

AMPRCMB SNSKDRBHABBCRICBRANTWS.

(003 8]

2B. SAN-HMRHMB2 SBKLVUBNR— AMA2 Gik. BAAR 1 3 a,

13 b. 1L3IcHKLO1L IAAMMEVSRFAAMCBRrCRHTSEDSRERKTE

HHI. BSCR ED RBRICMESNST LMS, HAM. MECRTS
Dk, AN-HAMAB 1] TELON—AMMOM 1 8 OHRBICBVW CT. BHO

13a.13b, 13cBEUV1 38d OF4 ViR24 EV ESPEN2 Be

~ COAMICAID > THMRICBHBRAMTWTH ES, SH, BSH

KIBRUR<S Ch. HAW. SARL Sal 138b., 1IcCHEVI ZI AME

OSRFAAMICBRSRBRICBRKUTHEN,

(0039)

ELT. ZOEDSRAN-HMBHB25BEON-AZABHD2 6 FAT Aw

Bb 1 6lt, BI3 (Cc) CRITLHCSWT. AN-WBHB2 OMBRMANS

EDCAN-B14eHMOUCAN-AMOD 1 7 eBMRTSe EDI. BB (

d) KRTLHRCSWT. A-A2AMRHB2 OABRMENSEDICN—-2AB1 2

BOUT-AMAOM 1 8 RBRULER M3 (e) CRAILECEWT,

EH 5AN-HMHOBL7TABEOR-Z7MHMOM 1 SAKBWCHEHT SM

NE-VI 3S OMMICSBODEBLOLRBURMITFSZALICLEY, BRINE

(0040)

12 Hark 200 2 —
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ZO DSRARMABBRIL LICENSE. AN-HHMOM1 TEELUXK-Z2AB

CBB 1 8 OA CMAN -—Y 1 3 EMRETSREMS 21K SANE

Ml464UR-AB1 2k, AN-AMOM1L TELURK-AZAWHOM1 8

OMGRBD SAN-MAOB 1 TABELONR—-A2ANMOM 1 SADMANA-—LY

L3IDEKRHTFSZAN—-MBHMB25BSLUN—-AMBHD2 6CMNtNEHE

MRAMTWSOC, COAN-HNHMOBl7TEEOR-A2AAMOM 1 8 OMB

CBW SSANS-—Y 1 3 OMRWREEBRMT SAI UEMCES. COED FE

CAI. FORMPB 1 6 UMMM LEARY Se VY AY—-WICELY BRRRHE

MA CHHTSEDRBAICKWC. AN-HHOB1 TBEECR-—AMBOM

1 8OMRMC BV CHHABRA SRBANS—Y 1 SICGAMBHELTH. &

DBANK-Y1 3S OMe AMICGILF SIUM CX, RHEMLat

SZAUMCES,

[0041]

25. LOMMEBIRL LICHT. DELS. SANHH. 5B
KOSNR-AMBHAMB 2 COMALBMETL DS. MAM B7CRMHEDK,

AN-MBHB2SDORRBRMUTHES. EK. PAI. M8SlcRTEDK,

N—- AWB2 CDARTERULTHEN.

(004 2}

Sbiclk. AmURWAL EFALE EDK, BANS -—Y 1 Sich2 2%

BRI SLeL BIC, AN-M1 4AN-MBHMB25e, BEVY/EEI,

N-AB1 2N-AMBHM 2 6ORBREUTHE.,

{004 3)

UT. FOLDRMTFM 1 OSA TSMREARBRRIL LIL, LV dDW. BR

HARDY aye. BPMICMASSZUEMECKS.

(0044)

BIStk, ABROMREABERKO-RRERLCUTOMBHY ANY YavE&

MenTMANCHS. 2OMBAY ANDY avVRR3 1. N- KFA RY

RI4 7OBRAY KF MRS) ERBUC. EOBRAY FR. BRAY KE

CMAT LAD EMAMMICER ST SHOVRRICHRULC. BAF ADLON

13 Harte 2002—
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lof) Ze AS & PREF UNS KFT SEDCHY. BANyY FL. AMOMRBS

LTOU-KF- SA bhBRIILRRMISEMOMMI 4a, 34b,. 34

BEUZ 44a, MEOMBMEBNAR-VELT-AHIBRENTIS,

(0045)

BMIICKWC. ZOMBHAV ARTY Y aVRR3 1. RFARKCEVSER

MIPSC UCORMIFERS 2DEK. MRAD SRS 1 MBC UTON--A

B33 NBMENTBHY, CON-ABZIIOLN. MEOMMABNKX-VL

LCBRENA-YV 3234 DBRS N. COBEN -Y324 DEK, HBADS

ST 2 MBE UL UTOAN—-JE3 5 (ARES) ABMAENTWS., BE. BH

KRA-Y3 44, BWCORS SBT CATRICMBS 1S BRO ALR 3 4

a, 34b, 34cKHEU3 4d EU THRANTWS,

(004 6)

SIFERK3 2DMMBC, CORBRBR32EMVYVANIeCCEDT. BA

Ny FEERITSEDOVIYNNS CABRMENTWS, EK. CORREBK 3

2 OSRBIS. BRAy KERR 3 4a, 84d, 8S4cKEUS4dLR

Bits SEDOBANAY KHER3 TABMANSL EB. KHER 3 2

Demos, V-F- S44 bERMI OLRM S 4a, 84b, 84cKHEU

34 dL EBMISEDOMFMBE LTCONMMEMMF 3 8 ABRAMTHS
o COPADAUBMHS 3 Sik, BAH 3 4a, 34d, 34cKBEUSB 4d OK

BMICBWC. BU- RSF hawF 5 AIH UTC EN ENBRKENTWS.

(0047)

EZULT. ZOLDRABAY ANY Y a VYRBR3 LI. KRODEDKUTERT

S2ZAZURBCHES. FROS. EF. BM1O (Ca) ~ (d) CRT EDK. KH

M3 2eHRLC. EOXPHR3 ZOEK. MEONX-YCR-2B3 3%

FERMI S. MHBRKIZGLUCK. SEBELSRAREAVSZACMHEL

<. BAIL ATF YVAL 427 04F BRUMMELL HVY5NS. FE. COE

ay, 10~60um, S5kKiK, 15~30um, 0A, 50~500m

m,. 5k. 125~3 00mmOPtOrMeEL BV5NnS.

(004 8)
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HE. A-AM3 3 eBMITSEOOMBAL UT. KiHRmandy, Wx

iE. WU 4 3 RRR, 77 U DRTBR, WU C-—SFVOY VE. RUT-Fy

AWRY, RULFVYFUIRV— bh. RUTFUYIFIAU— ha

Ba. NU HEE—TEER COGMBERAWOHNS, 2N5OdD56, Bt

HBAECS AW Od, ROGPERU 4S RRB A OICRMEL SC BVOHS,

(0049) |

UT. BAI. BHR 4 5 RRB R AC. KHER 3 2OLIC. HE

ONA-YCN\-AB3 3 SMTSBI. EF. MLO (a) CRIED

I. PORRSNERRER3 ZOEK. ROGER 4 = KRMAOBKE

. COXMERK 1 2ZOSMICBALER PAI. 6CO~1LSOCCHHETAZ

ClEYU, ROCPENU 4 = PRABRTERAO MIR 3 3 p eHRTS,

(0050)

Reo. Bl O (b) KRMFKEDK. CORB3I3 DR. FVakvraysz0est

UCHIHA, BRC LY BEDD &MEOMEICMALER B10 (ce) te

AF EDC, BMRTSLLCEVY, KKR3 3D EREONX-VESFS, BH.

BEDE DOORKIL, COBHMRED. 300~450nm, 25k, 35

O~4 20nmMTHSELEMMELK, COBMMRBHEBM, 100~1000

mi/om%, &5kKlk, 200~7T00mI/cm2thHSZEMBELN,

HE. RA SHERE 3 3 pORBHtBD is, MAI, 13 0TKE1ILS OCR

CMATFSZLICEY, ROMBMBICBW THRE ORD) LL ER. Ox

if. LSEOCKE1] S&S OCU CMRMTSZLIC EY. ROMBMHICBWTR

Wit (AAW) FS. HE. Wild. MAM. PUAV HRRRLOAMOHE

REACT. BBARP AP V-KBRLEOBMOBRICEVARAIWEV. “2B,

ZOBEICBEW TL RHAMENKR-VEBSZALMBELS,. MLOKBWT

lk, AAMBENSX-YIVAIAFSRBREUTRHENTIS.

(0051)

RVC. BLO Cd) CRATFESK. ZHDESKUTNA-—V{LSHERVG

FAHRUSEAO RE 3 Spe, MA. BRM 2 5SOCTKEKMMTSZL

kot. MIE CFS FfE) EH. Zhi kT. RUGS PRD ORSZR-—

15 Hare 200 2
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AM3 3 =2PMEONSX-YCBERMITS. BE. COEDKUTBMENSK-2

M33O0R Sik, MAI. 2~30um, FEELS. 5~20umTtSHSS.

(005 2)

MVVC, BI1LO Ce) KRATFKDK,. K-ABZ33DOEK,. BANA-Y34

%. PEOMMEBNA-YeEUTERIS. BKANA-Y324EBRKISEDH

OSBREULTS. BAG. HM. mya. &. WAL KRU ZHNOOGSRY

O@BAAWSh. BEL. BAAS NS, MEOMMABNA -—Y> CH

fKNA-Y34 EKSid. A-AB3 8ORKK,. BRNKX-Y3B 4,

BAIL. PT RSIF ATK. PFAF ATR. BPPFAT 1 TKRYORM

ONKZ-YAVYAFRC EDT. PE OMRMABRNA-VYEUTHRMITNIZES.,

ZOBERCBWTEL BSP FATA TEMBMELSHWSHS,

[0053]

ZOEDICUTHKMREANSBMANKR—-Y3 41d, EELLE EDI. AWICME

O leila & BC CUTRICAN SRAOMRZ 4a, 834b, 34cKKU3

A4dONX-YCSIDT. EOHBSIE, MAM. 2~30um, MEU<IK, 5

~20umCHY, SARS 4a, 834b, 34cKEU3 4d 054% Dv isie,

BAIT. 1O~500um, MEL. 30~200umCHY), SARS 4

a, 34b, 34cKHkU3 4d MOR (AN—AlbR) i. HAI 10~5

OOum, PELL H. 380~200numtetDS.

(0054)

RVC, B1LO CF) ~ Ci) KRFKDK, BANKX-Y3B4 &, HKD

BROAN—-JB3 SICEURBTS. AN-B3I5S BMISEDOMBALL

Tl, A-AB3 5 LAMROMBAD AM OH, BEU< I. ROEMERUAS KE

MHRAVYD HS.

[0055]

EUT. BAIL. ROGCPENU 4 3 FRB RAC. AN-W3 5 RMIT SIC

i. 10 (Cf) KATES. EF. RRBR3IA2BLUNK-2B3 304

IC. ROCHE 4 3 FRURRRTRAOBReRHLER. X-AB3 3 ONA-Y

“VTL MRC. HAI. 6O~LSOCCHMITSZALICEY, BMHHERUA

16 Hark 2002-3
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= FStRRRURRAO RE 3 5 peel. mic. M10 (g) KRFEDK. =O

RRSSpe. FAabVAP4ALEPULCBHSH, HELV BHMD EME

OiRtMFUEAR. B1O Ch) CMT KDK,. MRTSZLIEVY, KE3

Spl kot. BANX-V3S4MRBSENSEDSIENX-VUETS,

{005 6)

7B. ZONK-VAKC BWC. MDMBHF 3 8 DIRS 1S BSC ld,

BARNA -Y3Z4ORAMBMSSEDK. SOADMUERBT 3 BARA

BAK IARVAT 41 ENAMEL. AN-MBOB 4 OMBRANSE

DIFS. EVRMRBC. COAN-HMOM4S 2, ERISEDIKABDA

Rie 3 8SkT SAY AFVU-KFEULTBERISEOK, BSMM3 4a, 384d

834cHLUS 4A FEVISZHBRKCMOBRMSANS.

{0057}

EE, COBHABLVURRORES, NK-AWS 3 SBHE LOHR SRE
CMRORFCES. MILOK BWC. A-2B3 SLMRI, RHBOCNS

—-YIVITTFSBREUTRHENTWS,

(0058)

ELT. ZDESICUTNHX-V{ESNEMRY 4 F PRBATEEAORR 3 5 p

&, B10 (i) KATEDSK, HAR, RRM 250CKECMmMT4zL

ko. BE C4 2 FE) SH. Zhi ka T. HUGS FRBDORSZAN

“35%, BANK -YV34DEKBRIS, RE. AN-B3 OOS I,

BAI. 1~30um, MEL<i. 2~5umtHS,

(0059)

EE. ZOAN-S35 SBMS SAIC, POMANE-Y384%, mye

HAosZlhlr kon CHHRo-VTNVOMPRCRBTSEDICUTHEWTHEW,

(0060)

ELT. IDESKUTHBHRMENSHBHVARY Ya VERS 1 Cle. Bl

0 Ci) ~ C1) CATED. MDMRT 3 BD BANA -Y 34 Off

MABESSISAVAVU—-KFELTHRANTIS.

(0061)

17 Hare} 200 2
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FTHROS, HMMPies 38k, MANA-Y 324 OMMMBH LEME

LCHRIF Sick, EF. MLO (jf) KRATKEDK,. KHER ACEI SH

MRGS 3 SANBREANSBD. TRdOS6. AN-B35OAN—-NMOM

421MTSMBPICK-ZA2AB3 SMBHTSKICKHERAMOM4S Be

KIS. LOXPERNHMOM4S IOMRI. ABMOHKCES. MAI, KK

#R3 2ZISBVSRHAMHNMOD. 8 EMISMBDUARETREVAZRYT

CLERK, h¥rtyvyFYA7FTHEEVW,

(0062)

MWC. H1O (Ck) KAT KDK,. RHBK3 2LOXHERAMOM4. BA

BV CRHUTWSNR—-AlBS8 38k, BANA-YVY3S4MBHTSEDICN—-

AMRMOMB4 4 kBRIS. IO\-AWHOM4 4 OPKid, ABMOARKTE

WA, DyFYA, EV’ d. SIARVRVFYAFCEVYBRISZEMBEL

VW, LyF YAK ENE. K—-AB3SOBWMAS. BMANA-Y3408H

KCOMON-AB33k, ERICH SIUEMCHXS,

(0063)

ZOPFAVLVF YICW. KRHBR3I2EVAYVELT. EOXHER 3

2OXFERNMOM4S SICHSRK-AB3 3OShE LVF UIA ITHEE

<. MAI. MEOAACHALAEBAR ET CHMBMM IC, HY TVERMEL
CC. BARS ST AVERESHSZEDKTS, MPHEOHAZLULTIL. MAlk,. H

e. Ne, Ar, Xe, Kr, No. Og, CF,y, NF 4 REMAWSNS.

WELSH. Ar, Oo. CFy. NF gMHWSNS. 2HSOHAI, HE
DAMS CHAULTHWTHEW. EK. COHZE (RAE) ik. MAIER O.

5~200Pa, ##U<ik, 1LO~LOO0PathS, £E. BARRIS XY

eSHESHSREL UT. AiR. PAI. 10kHz~20MHz, #F

L<id, LOKHz~1LOOKHzZ CHV), MHBAM. MAlk, 0. 5~10

Wom, ELSI. 1 ~SW/eom2 ths. SRL OKHZz~10

OkKH2CHSEL,. FIRVLVF VY AREBOVY FLT HBHAOFa-my

TF) REYDSTSLBRS. FLT. ZDOEDSRRRBRREFICBWC. BAI O

~120C, MEL<Si LO~SOCKHBESHANA BRELICHLYTSVER

, 18
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MUC. S-AM33eTyvyF VYATFSRSCHA4tSMmEORMMBT NIZE

WY,

[0064]

ELT. ZOESKULTHRENSN—-AB33IONK-ZAMMOM4 41, ¥

MERI LZEVAVEULCTHRENSOTC. XHERS 2OXKRERUMOMS

SCMUCKSE*EKBLVRCHOBRKSHNS.

(0065)

EO. B10 (1) KRFEDK, POLAKBHLTWSBANK—V 3B
4 OWI. SBO7EML5O ee, HDoXKKVARKCERIS. CBO zB

45 OKI. FICHRANTST, BHRArZEBLURERD rE OWNTNORE

aRAWTHES. EE. OoXKAVSZSHED,. RCHRANT. GHOSE

FAAWSZEMCES. MEL. BRoOV Tt VODEL BRED XL EIK

AFRIAZECEVY, AVF NWHrEB4A CDLKSOOEB4 TEBRIS, tH

6B. —yTFWHDEBACBLVSHDEB4 TORS, WFNS. 1 ~Su

MEECHS LUEMMPEU, ZHK KD. MMMM 3 OA. HHS

HUETCHERKENS.

(0066)

EULT. COMBAVANY Ya VER 3 1 ONMMBMHS 3 8 Cid, EF

UL 2 BURReR 1 1RIC, ML licmekDK, AN-MHOM4 2S6E

ON— AMAA 4 4 OMEBARNE—-Y 34 EMRETSREMDS Ble

BI SBANX-Y3 410, EOBANK-—Y3Z4NEUSHAAL LAWBA

F SHBG NC LAS HRB YL C ORG. IO MBRMANT WS,

(0067)

KYRA. ZOMAB4 Git, B11 (b) CATED. BARS 4

a, 34b, 34cKHLU3 4 dK SY SRFAFAKHO CMEOM EBT TC

REDD 4 SICMATSMBKENEeH (29) BRAN, SMMI4a, 34

b. 34cKBEUS4 dC SV SIBARMIKCBH TZ EDSHIIEABIKBRANT

WS. SiRLa 4 Olt, bFC LARBAK 1 1 OMLB2 2¢RRi. tO

BAHMORRBD & He UT. HIEAMEDMAN-BSSBEUN-2BS 8B

19
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CHRMANMS LE BIC. HEANFASAD N-HAMOMW4 2. \-z2Npom4

45BELVURRRRNMOM4S SICBWCBHTSEDKCMEBSNTWS. ZhHic

ko. THM3 Bik, BARS 4a, 834bd, 84cKHEUZB 4a‘

AN-WHOB4 2A¢, \-A2ANMOM4 4ASBLOUXHERANMOMS OA

COifleaBV CRARMICBH ST SFVANVBRE UTENENBRKENS

{006 8)

“ESB. SHLD 4 IC BV SRAAMORRBDORS PRANK —Y 3 4 DHE

VSHAAMCWIRFAAMORS. LAU ERMRBER1 1 OWRMB22¢

BRECK <. KE. CORD. COBAMKCBHFSESRBERCH OT. BS

ObgE YER MAMTA, RICE ABKCRESANSZALIRS. HR

\d. FBRRECHoTHEW,

(0069)

ELT. ZOLDRBAM 4 IATSAMERSF 3 8k, EFL EMR

NE-Y3 400K SVC. HAR 4 Oo eRNA -VYONKR-YaTT

CeekPMRELTHES,. M10 Ch) ~ (k) KRIFLACKWT. AN-)E3

5. MHERKS 2ZEEUNK-A2ABM3 3%, SORE. IORRMDMREMD

48KMBENSZESKHMOTFTSZLKEDTAN-AMOM 4 2. XR

HMOB4 365kOUN-AMBOMB 4 4 eERMLER MLO (i) CRITE

BWC. €NSAN-WHOAM 4 2A. X-Z72HHOM 44 NEB ELVUERERR

WHOAB4 SACK BY CRT SBANS-—Y 3408HKSBO x4 5

eBRMIFSZLICEVY, BRThHiEW,

[0070]

ZOKDRABAP ANY YaVERS Li ENIZ. AN-HWHOB4 2BKE

UN — AG AMOB4 4 ORR LMRNA—-V 34 EMRE SREMP 4 Bic
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Attorney Docket No.: 30015280.0001
Customer No.: 30412

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of:

Makoto KOMATSUBARA,etal. Group Art Unit: Not yet assigned

U.S. Application No.: Not yet assigned Examiner: Notyet assigned

Confirmation No.: Not yet assigned

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

PRELIMINARY AMENDMENT 

Commissioner for Patents and Trademarks

Washington, D.C. 20231

Sir:

Prior to examination of the above-identified application, please amend the application as follows:

IN THE SPECIFICATION:

Page 1, prior to paragraph1, please add the following new paragraph:

The presentinvention claimspriority from Japanese Patent Application Serial No. 2001-216812,

filed July 17, 2001, which is herein incorporated by reference.
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REMARKS

Attomey Docket No.: 30015280.0001

Entry of this Preliminary Amendmentprior to examination of the above-identified application is

respectfully requested.

The Commissioneris hereby authorized to charge any additional fees, which may be required,or

credit any overpayment, to Deposit Account No. 19-3140.

Sonnenschein Nath & Rosenthal

1301 K St., N.W.
East Tower, Suite 600
Washington, D.C. 20005
Telephone: 202/408-6428
Facsimile: 202/408-6399

Date: July 16, 200225051547\V1
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Respectfully submitted,

CG.
Jean C. Edwards

Registration No. 41,728
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Attomey Docket No.: 30015280.0001

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION:

Page1, prior to paragraph1, the following new paragraph wasadded:

The present invention claimspriority from Japanese Patent Application Serial No. 2001-21 6812,

filed July 17, 2001, which is herein incorporatedby reference.
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WIRED CIRCUIT BOARD

BACKGROUNDOF THE INVENTION

[0001]

Field of the Invention

The present invention relates to a wired circuit board and, more

particularly, to a wired circuit board suitably used for a suspension board

with circuit.

[0002]

Description of the Prior Art

The wired circuit boards used for electronic/electric equipments are

usually provided with terminal portions to connect with external connecting

terminals.

[0003]

In recent years, the so-called “flying lead” in which the terminal

portions are formed on both sides of the conductive pattern, rather than in

only either side thereof, is being in widespread use in order to meet the

demand for electronic/electric equipment to have increasingly higher

density and reduced size. It is known, for example, in suspension board

with circuit used for a hard disk drive that the terminals are provided in the

form of flying lead.

[0004]

To be more specific, the suspension board with circuit comprises a

supporting board 1 of stainless steel foil, a base layer 2 of an insulating

material formed on the supporting board 1, a conductive pattern 3 formed
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on the base layer 2 in the form of a specified circuit pattern, and a cover

layer 4 of an insulating material, for covering the conductive pattern 3, as

shown in FIG. 21. The terminal portions 5 provided in the form of the

flying lead are formed on both sides of the conductive pattern 3 in the

5 following manner. The coverlayer 4 is opened to expose a front side of the

conductive pattern 3, while also the supporting board 1 and the base layer 2

are opened to expose a back side of the conductive pattern 3. If necessary,

metal plated layers 6 are formed on the both sides of the thus exposed

conductive pattern 3 by nickel/gold plating and thelike.

10 [0005]

Thereafter, these terminal portions formed as the flying lead are

bonded to external connecting terminals by applying supersonic vibration

thereto by use of a bondingtool andthe like.

[0006]

15 In this terminal portion formedas the flying lead, since the both sides

of the conductive pattern are exposed, the supersonic vibration is easily

transmitted to the terminals. This is suitable for the bonding using the

supersonic vibration: on the other hand,this provides the disadvantage that

the conductive pattern exposed at both sides thereof is weak in physical

20 strength and is subject to stress concentration at edge portions of the

openings in the base layer and cover layer, to cause disconnection of the

conductive pattern with ease.

[0007]

SUMMARYOF THE INVENTION

25 It is the object of the invention to provide a new wired circuit board
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having a terminal portion formed as a flying lead in which both sides of a

conductive pattern are exposed that can provide enhanced strength of the

conductive pattern by simple construction to effectively prevent occurrence

of disconnection of the conductive pattern.

[0008]

The present invention provides a wired circuit board comprisinga first

insulating layer, a conductive pattern formed on thefirst insulating layer, a

second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowingthefirst

insulating layer and the second insulating layer to open, so as to form a

terminalportion in which front and back sides of the conductive pattern are

exposed, wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the openingin crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

[0009]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein at least any one of
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the first insulating layer, the second insulating layer and the conductive

pattern has reinforcing portions for reinforcing the conductive pattern

formed at ends of the opening in crossing areas where ends of the opening

and the conductive pattern are crossed each other.

[0010]

In the wired circuit boards mentioned above, since at least any oneof

the first insulating layer, the second insulating layer and the conductive

pattern has the reinforcing portions for reinforcing the conductive pattern

formed at the ends of the opening in the crossing areas where the ends of

the opening and the conductive pattern are crossed each other, the physical

strength of the conductive pattern at the ends of the opening can be

reinforced. This can produce the effect that for example when the

conductive pattern both sides of which are exposed is subject to stress

concentration at the end portions of the opening in the process of bonding

the terminal portion and the external connecting terminal by applying

supersonic vibration of a bondingtool, the disconnection of the conductive

pattern can be effectively prevented, thus providing improved bonding

reliability.

[0011]

In addition, the present invention provides a wired circuit board

comprisinga first insulating layer, a conductive pattern formedon thefirst

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the same position of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

4

TL eT”ol*eee fs meatr
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conductive pattern are exposed, wherein the conductive pattern has

widened portions formed to extend in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern in crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

[0012]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulatinglayer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminalportion in which front and

back sides of the conductive pattern are exposed, wherein the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extendingdirection of the conductive pattern

in crossing areas where ends of the opening and the conductive pattern are

crossed each other.

[0013]

In the wired circuit boards mentioned above, since the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to the extending direction of the conductive

pattern in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other, the physical strength of the

conductive pattern at the ends of the opening can be reinforced. This can
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produce the effect that for example when the conductive pattern both sides

of which are exposedis subject to stress concentration at the end portions of

the openingin the process of bonding the terminalportion and the external

connecting terminal by applying supersonic vibration of the bondingtool,

the disconnection of the conductive pattern can be effectively prevented,

thus providing improved bondingreliability.

[0014]

Further, the present invention provides a wired circuit board

comprisinga first insulating layer, a conductive pattern formed on the first

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the same position of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

conductive pattern are exposed, wherein the first insulating layer and/or

the second insulating layer have projections projecting from ends of the

opening onto the conductive pattern in the opening in the crossing areas

where the ends of the opening and the conductive pattern are crossed each

other.

[0015]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

6
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insulating layer to open, so as to form a terminalportion in which front and

back sides of the conductive pattern are exposed, wherein the first

insulating layer and/or the second insulating layer have projections

projecting from ends of the opening onto the conductive pattern in the

opening in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other.

[0016]

In the wired circuit boards mentioned above, since the first insulating

layer and/or the second insulating layer have projections projecting from

the ends of the opening onto the conductive pattern in the opening in the

crossing areas where the endsof the opening andthe conductive pattern are

crossed each other, the physical strength of the conductive pattern at the

ends of the opening can be reinforced. This can producetheeffect that for

example when the conductive pattern both sides of which are exposed is

subject to stress concentration at the end portions of the opening in the

process of bonding the terminal portion and the external connecting

terminal by applying supersonic vibration of the bonding tool, the

disconnection of the conductive pattern can be effectively prevented, thus

providing improved bondingreliability.

[0017]

The wired circuit board of the present invention can provide high

bonding reliability so that the wired circuit board can be used as the

suspension board with circuit, even when formed as the flying lead in which

both sides of the conductive pattern are exposed.

[0018]

Rs ars 7FSsrTkoa
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows an embodiment of a wired circuit board (wherein a

widenedportion is formed)of the present invention: (a) is a sectional view of

5  aprincipalportion of a terminal portion ofthe wired circuit board; and (b) is

a plan view of the terminal portion of the same.

FIG. 2 is an enlarged plan view of FIG. 1(b).

FIG. 3 illustrates the production processes of a wired circuit board

shownin FIG.1:

10 (a) shows the step of forming a conductive pattern on a base layer;

(b) shows the step of forming a base layer on the conductive pattern,

(c) shows the step of forming a cover-side opening on the cover layer at

a portion thereof at which terminals are to be formed;

(d) showsthe step of forming a base-side opening on the base layer ata

15_portion thereof at which terminals are to be formed; and

(e) shows the step of forming a metal plated layer on each of front and

back sides of the conductive pattern exposed in the cover-side opening and

the base-side opening.

FIG. 4 shows another embodimentof the wired circuit board (wherein

20 acover-side projection and a base-side projection are formed) of the present

invention: (a) is a sectional view of a principal portion of a terminal portion

of the wired circuit board; and (b) is a plan view of the terminal portion of

the same.

FIG. 5 is an enlarged view of the plan view shownin FIG. 4(b).

25 FIG. 6 is an enlarged view of the plane view of another embodiment

8
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shownin FIG. 4(b).

FIG. 7 shows in section a principal portion of another embodiment

(only the cover-side projection is formed) of the wiredcircuit board shown in

FIG. 4(a).

FIG. 8 showsin section a principal portion ofstill another embodiment

(only the base-side projection is formed) of the wired circuit board shown in

FIG.4(a).

FIG. 9 is a plan view of a suspension board with circuit presented as

one embodimentof the wired circuit board of the present invention.

FIG. 10 illustrates the production processes of the suspension board

with circuit shown in FIG.9:

(a) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on a supporting board;

(b) shows the step of exposing the coating to light through a

photomask;

(c) shows the step of developing the coating to form it into a

predetermined pattern;

(d) shows the step of curing the patterned coating to form the base

layer,

(e) shows the step of forming a conductive pattern on the base layer;

(f) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on the conductive pattern:

(g) shows the step of exposing the coating to light through a

photomask;

(h) shows the step of developing the coating to form it into a
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predetermined pattern;

(i) shows the step of curing the patterned coating to form the cover

layer;

(j) shows the step of opening the supporting board at portions thereof

at which the external-side connecting terminals are formed;

(k) shows the step of opening the base layer at portions thereof at

which the external-side connecting terminals are formed; and

(1) shows the step of forming a metal plated layer on each side of the

exposed conductive pattern.

FIG. 11 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein a widened portion is formed) of the present

invention: (a) is a sectional view of a principal portion of an external-side

connecting terminal of the suspension board with circuit; and (b) is a plan

view of the external-side connecting terminalof the same.

FIG. 12 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein a cover-side projection and a base-side projection

are formed): (a) is a sectional view of a principal portion of an external-side

connecting terminal of the suspension board with circuit; and (b) is a plan

view of the external-side connecting terminalof the same.

FIG. 13 showsin section a principal portion of another embodiment

(only the cover-side projection is formed) of the suspension board with

circuit shownin FIG. 12(a).

FIG. 14 shows in section a principal portion of still another

embodiment (only the base-side projection is formed) of the suspension

board with circuit shown in FIG. 12(a).

10
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FIG. 15 shows an embodiment of a suspension board with circuit

shownin FIG. 9 (wherein the conductive pattern has a concave form and a

widenedportionis formed): (a) is a sectional view of a principal portion of an

external-side connecting terminal of the suspension board with circuit; and

5 (b) is a plan view of the external-side connecting terminal of the same.

FIG. 16 illustrates the production processes of the suspension board

with circuit shown in FIG. 15:

(a) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on a supporting board;

10 (b) shows the step of exposing the coating to light through a

photomask;

(c) shows the step of developing the coating to form it into a

predetermined pattern:

(d) shows the step of curing the patterned coating to formthe base

15 layer,

(e) showsthe step of forming a conductive pattern onthe baselayer;

(f) shows the step of forming a coating of a precursor of a

photosensitive polyimide resin on the conductive pattern;

(g) shows the step of exposing the coating to light through a

20 photomask;

(h) shows the step of developing the coating to form it into a

predetermined pattern;

(i) shows the step of curing the patterned coating to form the cover

layer;

25 (j) shows the step of opening the supporting board at portions thereof

11

PAGE 284 OF 422 HUTCHINSON EXHIBIT 1002



HUTCHINSON EXHIBIT 1002PAGE 285 OF 422

—_aA i +.a
Of om Wei oF Uk FT Ly TE “al Fh al Gp Te AGPtes Weel ee dks EM ceed ait OS

at which the external-side connecting terminals are formed:

(k) shows the step of opening the base layer at portions thereof at

which the external-side connecting terminals are formed: and

(1) shows the step of forming a metal plated layer on each side of the

5 exposed conductive pattern.

FIG. 17 is a schematic plan view of an embodiment of a photomask

used for exposing the coating to light in the step of FIG. 16(b):

(a) shows a semi-translucent striped pattern having an average

transmission ratio of about 50%;

10 (b) shows a semi-translucent latticed pattern having an average

transmission ratio of about 25%;

(c) shows a semi-translucent circular staggered pattern having an

average transmission ratio of about 25%; and

(d) shows a semi-translucent circular staggered pattern having an

15 average transmission ratio of about 70%.

FIG. 18 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein the conductive pattern has a concave form and a

cover-side projection and a base-side projection are formed): (a) is a

sectional view of a principal portion of an external-side connecting terminal

20 of the suspension board withcircuit; and (b) is a plan view of the external-

side connecting terminal of the same.

FIG. 19 showsin section a principal part of another embodimentof a

suspension board with circuit shownin FIG. 18(a) (wherein only the cover-

side projection is formed).

25 FIG. 20 showsin section a principal part of still another embodiment

12
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of a suspension board with circuit shown in FIG. 18(a) (wherein only the

base-side projection is formed).

FIG. 21 shows a conventional suspension board with circuit: (a) is a

sectional view of a principal portion of a terminal of the suspension board

with circuit; and (b) is a plan view of the terminalof the same.

[0019]

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, there is shown an embodimentof a wired circuit

board of the present invention. FIG. 1(a) is a sectional view of a principal

portion of a terminal portion of the wired circuit board; and FIG. 1(b) is a

plan view of the terminal portion of the same. In FIG. 1(a), the wired

circuit board 11 comprises a base layer 12 formed asa first insulating layer

of insulating material, a conductive pattern 13 formed on the base layer 12

in the form of a specified wired circuit pattern, and a cover layer 14 formed

as a second insulating layer of insulating material on the conductive

pattern 13. The conductive pattern 13 is provided in the form of a plurality

of lines of wires 13a, 13b, 13c and 13d arrayed in parallel with each other

with spaced at a predeterminedinterval, as shown in FIG. 1(b).

[0020]

The insulating materials of the base layer 12 and the cover layer 14

that may be used include, for example, synthetic resins, such as polyimide

resin, acrylic resin, polyether nitrile resin, polyether sulfonic resin,

polyethylene terephthalate resin, polyethylene naphthalate resin and

polyvinyl chloride resin. Polyimide resin is preferably used.

[0021]

13
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The base layer 12 and the cover layer 14 usually have thicknessof 1-

30pm, or preferably 2-20pm.

[0022]

The conductive materials used for the conductive pattern 13 include,

for example, copper, nickel, gold, solder or alloys thereof. Copper is

preferably used. The conductive pattern 13 usually has thickness of 2-

30pm,or preferably 5-20pm.

[0023]

This wired circuit board 11 is formed in the following way. First, as

shown in FIG. 3(a), the conductive pattern 13 is formed on the base layer 12

formedin a film-like form, in the form of the specified wired circuit pattern

by a known patterning process, such as a subtracting process, an additive

process and a semi-additive process. Then, as shownin FIG.3(b), the base

layer 12 is covered with the cover layer 14 in a known method, for example,

by adhesive bonding a film-like resin to the conductive pattern 13 or by

applying a photosensitive resin to the conductive pattern 13 and then

curing that resin.

[0024]

In the wired circuit board 11 thus formed, as shownin FIG. 1(a), the

cover layer 14 is opened to expose a front side of the conductive pattern 13

and also the base layer 12 is opened to expose a back side of the conductive

pattern 13 in such a manner that the exposed front side of the conductive

pattern 13 and the exposed back side of the same correspond in position to

each other so as to expose the both sides of the conductive pattern 13.

Then,on the both sides of the exposed conductive pattern 13, metal plating

14
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layers 15 are formed thereby forming the terminal portion 16 in the form of

the flying lead.

[0025]

This terminal portion 16 is formed in the following manner. First, a

cover-side opening 17 is formed in the cover layer 14 in a portion thereof in

which the terminal portion 16 is to be formed, in a known method, such as

drilling, laser machining, etching and patterning of photosensitive resin, as

shown in FIG. 3(c). Likewise, a base-side opening 18 is formedin the base

layer 12 in a portion thereof corresponding to the cover-side opening 17, ina

known method, such asdrilling, laser machining, etching and patterning of

photosensitive resin, as shownin FIG. 3(d). The cover-side opening 17 and

the base-side opening 18 are opened into a rectangular shapeto coverall

the lines of wire 13a, 13b, 13c and 13d.

[0026]

As shown in FIG. 3(e), the metal plating layers 15 are formed by

plating on both sides of the conductive pattern 13 exposed in the cover-side

opening 17 and the base-side opening 18.

[0027]

No particular limitation is imposed on the plating method used for

forming the metal plated layer 15. The metal plating layer 15 may be

formed by either of electrolysis plating and electroless plating. Also, no

particular limitation is imposed on the metals used for the plating. Known

metals may be used for the plating. It is preferable that the electrolysis

nickel plating and the electrolysis gold plating are performed in sequence so

that a gold plated layer 20 is formed on a nickel plated layer 19. The

15
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nickel plated layer 19 and the gold plated layer 20 each have thickness of

the order of 1-5ym.

[0028]

The wired circuit board 11 has the terminal portion 16 in the form of

the flying lead. In the terminal portion 16, widened portions 22 as

reinforcing portions which extend in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern 13 are

provided in the conductive pattern 13 in crossing areas 21 wherethe ends of

the cover-side opening 17/the base-side opening 18 and the conductive

patterns 13 are crossed each other, as shownin FIG. 1(b).

[0029]

To be more specific, the widened portions 22 are formed in the

respective lines of wire 13a, 13b, 13c and 13d at positions thereof which

correspond to the crossing areas 21 (two areas per each line of wire) and

arranged with space from each other along the longitudinaldirection of the

lines of wire 13a, 13b, 13c and 13d. The widened portions 22 are formed in

such a generally round shape as to protrude widthwise from the lines of

wire 18a, 13b, 13c and 13d.

[0030]

As shown in FIG. 2, each widened portion 22 is arranged, with its

generally outer half portion embedded in the cover layer 14/base layer 12

and its generally inner half portion exposed in the cover-side opening 17/

base-side opening 18, when a maximum widthwise length 23 between the

adjacent lines of wire is defined as a boundary between the outer half

portion and the inner half portion. Thus, the terminals 16 are formed in

16
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such a dumbbell shape that the lines of wire 13a, 13b, 13c and 13d are

protruded widthwise at both ends thereof in the cover-side opening 17/the

base-side opening 18.

[0031]

Each widened portion 22 is so formed that the maximum widthwise

length 23 is 1.1-4 times, or preferably 2-3 times, as longer as a usual line

width 24 of the lines of wire 13a, 13b, 13c and 13d exposed outside in the

cover-side opening 17/base-side opening 18. To be more specific, a

widthwise part of widenedportion 22 at the maximum widthwise length 23

is 20-1,000pm in length and a lengthwise part of the widened portion 22

extending in a longitudinal direction of the lines of wire 13a, 13b, 13c and

13d is 50-500pm in length.

[0032]

The widened portions 22 may be formed in any shape other than the

generally round shape, as long as they are shaped to protrude widthwise

and have widths larger than the usual width. For example, the widened

portion 22 may be formedin rectangle.

_ [0033]

The terminal portion 16 having this widened portion 22 can be formed

in the processes given below. The widened portions 22 are formed with the

patterning of the wired circuit pattern in the process of forming the

conductive pattern 13. Then, in the processes of FIG. 3(c) and (d), the

cover layer 14 and the base layer 12 are each opened so that the maximum

widthwise length 23 of the widened portion 22 can be within the crossing

areas 21 and thereby the cover-side opening 17 and the base-side opening

17
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18 are formed. Thereafter, in the process shown in FIG. 3(e), the metal

plated layer 15 is formed on eachside of the conductive pattern 13 exposed

in the cover-side opening 17 and the base-side opening 18.

[0034]

In this formation of the wired circuit board 11, since the widened

portions 22 widened in the widthwise direction of the conductive pattern 13

are formedin the conductive pattern 13 in the crossing areas 21 where the

ends of the cover-side opening 17/the base-side opening 18 and the

conductive pattern 13 are crossed each other, the physical strength of the

conductive pattern 13 at the ends of the cover-side opening 17 and at the

ends of the base-side opening 18 can be reinforced. This can produce the

effect that for example when the conductive pattern 13 are subject to stress

concentration at exposed portions thereof at ends of the cover-side opening

17 and base-side opening 18 in the process of bonding the terminal portions

16 and the external connecting terminals by applying supersonic vibration

of a bonding tool, the disconnection of the conductive pattern 13 can be

effectively prevented, thus providing improved connection reliability.

[0035]

In addition, the wired circuit board 11 may be formed so that the

terminal portion 16 presented in the form of this flying lead can have

cover-side projections 25 formed as the reinforcing portions and base-side

projections 26 formed as the reinforcing portions, as shown in FIG. 4.

Specifically, the cover-side projections 25 are formed to project from the

ends of the cover-side opening 17 onto the conductive pattern 13 in the

cover-side opening 17 in the cover layer 14 in the crossing areas 21 where

18
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the ends of the cover-side opening 17/the base-side opening 18 and the

conductive patterns 13 are crossed each other. The base-side projections

26 are formed to project from the ends of the base-side opening 18 onto the

conductive pattern 13 in the base-side opening 18 in the base layer 12 in the

crossing areas 21.

[0036]

To be more specific, the cover-side projections 25 and the base-side

projections 26 are formed in the respective lines of wire 13a, 13b, 13c and

13d at positions thereof which correspond to the crossing areas 21 (two

areas per each line of wire) and arranged with space from each other along

the longitudinal direction of the lines of wire 18a, 13b, 13c and 13d, as

shown in FIG. 4(b). These projections 25, 26 are formed in a convex shape

projecting inwardly from the ends of the cover-side opening 17 and the

base-side opening 18 along the extending direction of the lines of wire 13a,

13b, 13c and 13d, respectively.

[0037]

The cover-side projections 25 and the base-side projections 26 are

overlapped with the lines of wire 13a, 13b, 13c and 13d andare so tapered

(shaped generally in triangle as viewed from the top) that the overlap can

gradually reduce toward the inside of the cover-side opening 17/base-side

opening 18, respectively. As a result of this, the terminal portions 16 are

so formed that the lines of wire 13a, 13b, 138c and 13d can be covered with

the cover-side projections 25 and the base-side projections 26 at opposite

ends thereof in the cover-side opening 17 and the base-side opening18.

[0038]

19
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The cover-side projections 25 and the base-side projections 26 are

formed to project at projection length 27 of one-fourth to one-‘thirtieth, or

preferably one-fifth to one-twentieth, to a line length 29 of each of the lines

of wire 13a, 13b, 13c and 13d exposed in the cover-side opening 17 and the

base-side opening 18, as shown in FIG. 5. To be morespecific, each of the

cover-side projections 25 and the base-side projections 26 has a basal width

28 of 5-20pmslightly smaller than a line width 24 of lines of wire 13a, 13b,

13c and 13d at the ends of the cover-side opening 17/the base-side opening

18. The cover-side projections 25 and the base-side projections 26 are

projected inwardly in a taped mannerata projection length 27 of 5-250pm

and are formed in a generally triangle whose top is located at a widthwise

center of lines of wire 13a, 13b, 13c and 13d.

[0039]

The shape of the cover-side projections 25 and the base-side

projections 26 is not limited to the one shown in FIG. 5, as long as those

projections have such a shape asto overlap with the lines of wire 13a, 13b,

13c and 13d along the longitudinal direction of the lines of wire 13a, 13b,

13c and 13d. For example, as shownin FIG.6, the cover-side projections

25 and the base-side projections 26 may be formed to project toward the

inside thereof in a tapered manner from the ends of the cover-side opening

17/the base-side opening 18, with the basal width 28 slightly larger than

the line width 24 of the lines of wire 13a, 13b, 18c and 13d. Further, those

projections 25, 26 may be formed in such a rectangular shape as to overlap

with the lines of wire 13a, 13b, 13c and 13d along the longitudinal direction

of the lines of wire 13a, 13b, 13c and 13d, without limiting to the generally

20
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[0040]

The terminal portions 16 having these cover-side projections 25 and

the base-side projections 26 are formed as follows. In the process of FIG.

3(c), the cover layer 14 is opened in such a mannerasto form the cover-side

projections 25 to thereby produce the cover-side opening 17. In the process

of FIG. 3(d), the base layer 12 is opened in such a manneras to form the

base-side projections 26 to thereby produce the base-side opening 18.

Thereafter, in the process of FIG. 3(e), the metal plated layer 15 is formed

on each side of the conductive pattern 13 exposed in the cover-side opening

17 and the base-side opening 18.

[0041]

In this formation of the wired circuit board 11, since the cover-side

projections 25 and the base-side projections 26 are formed in the cover layer

14 and the base layer 12 in the crossing areas 21 where the ends of the

cover-side opening 17/the base-side opening 18 and the conductive patterns

13 are crossed each other, so as to project from the ends of the cover-side

opening 17/the base-side opening 18 onto the conductive pattern 13 in the

cover-side opening 17 and the base-side opening 18, respectively, the

physical strength of the conductive pattern 13 at the ends of the cover-side

opening 17 and at the ends of the base-side opening 18 can be reinforced.

This can producethe effect that for example when the conductive pattern 13

are subject to stress concentration at exposed portions thereof at ends of the

cover-side opening 17 and base-side opening 18 in the process of bonding the

terminal portions 16 and the external connecting terminals by applying

21
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supersonic vibration of the bondingtool, the disconnection of the conductive

pattern 13 can be effectively prevented, thus providing improved connection

reliabihty.

[0042]

It is to be noted that in the wired circuit board 11, both of cover-side

projections 25 and the base-side projections 26 are not necessarily required.

For example, only the cover-side projections 25 may be formed, as shown in

FIG. 7. Alternatively, only the base-side projections 26 may be formed, as

shownin FIG.8.

[0043]

Further, modification may be made of the invention by forming the

widened portions 22 in the conductive pattern 13 and also forming the

cover-side projections 25 in the cover layer 14 and/or forming the base-side

projections 26 in the base layer 12, though not shown.

[0044]

The wired circuit board 11 having these terminal portions 16 is

particularly preferably applicable to a suspension board with circuit.

[0045]

Referring to FIG. 9, there is shown a perspective view of a suspension

board with circuit presented as an embodimentof the wiredcircuit board of

the present invention. The suspension board with circuit 31 mounts

thereon a magnetic headof a hard disk driver (not shown) and suspends the

magnetic head while holding a minute interval between the magnetic head

and a magnetic disk against airflow generated when the magnetic head and

the magnetic disk run relative to each other. The suspension board with

22
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circuit has the lines of wire 34a, 34b, 34c, 34d, integrally formed in the form

of a specified wired circuit pattern, for connecting the magnetic head and a

read/write board 39 formed as an external circuit.

[0046]

In FIG.9, the suspension board with circuit 31 has a base layer 33, as

a first insulating layer of insulating material, which is formed on a

supporting board 32 extending longitudinally as a metal supporting layer.

A conductive pattern 34 is formed on the base layer 33 in the form of a

specified wired circuit pattern, and a cover layer 35 (not shown) is formed

on the conductive pattern 34 as a second insulating layer of insulating

material. The conductive pattern 34 is provided in the form of the

plurality of lines of wire 34a, 34b, 34c and 34d arrayed in parallel with

spaced at a predeterminedinterval.

[0047]

Gimbals 36 for fitting the magnetic head therein are formed in the

supporting board 32 by cutting out the supporting board 32 at a front end

portion thereof. At the front end portion of the supporting board 32,

magnetic head connecting terminals 37 are formed to connect between the

magnetic head andthelines of wire 34a, 34b, 34c and 34d. At the rear end

portion of the supporting board 32, external-side connecting terminals 38 as

the terminals are formed to connect between the read/write board 39 and

the lines of wire 34a, 34b, 34c and 34d. The external-side connecting

terminals 38 are formed in the ends of the lines of wire 34a, 34b, 34c and

34d, to correspondto each of the read/write terminals 54.

[0048]

23
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This suspension board with circuit 31 can be formed in the following

processes. First, the supporting board 32 is prepared and the base layer 33

is formed on the supporting board 32 in the form of the specified pattern, as

shown in FIG. 10(a)-(d). A metalfoil or a metal sheet is preferably used as

the supporting board 32. For example, stainless steel, 42 alloy and the like

are preferably used. The supporting board 32 used preferably has

thickness of 10-60um, or further preferably 15-30nm, and width of 50-

500mm,or further preferably 125-300mm.

[0049]

Insulating material used for formingthe base layer 33 is not limited to

any particular insulating material. The insulating materials that may be

used include, for example, synthetic resins such as polyimide resin, acrylic

resin, polyether nitrile resin, polyether sulfonic resin, polyethylene

terephthalate resin, polyethylene naphthalate resin and polyvinyl chloride

resin. Of these synthetic resins, a photosensitive resin is preferably used

as the base layer. A photosensitive polyimide resin is further preferably

used.

[0050]

Then, for example when the base layer 33 is formed in the specified

pattern on the supporting board 32 by using photosensitive polyimide resin,

liquid solution of precursor of the photosensitive polyimide resin is applied

to the whole area of the supporting board 32 prepared first, and then is

dried, for example, at 60-150°C, to form a coating 33p of the precursorof the

photosensitive polyimide resin, as shown in FIG. 10(a).

[0051]

24
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Then, the coating 33p is exposed to light through a photomask 40, as

shown in FIG. 10(b). If required, the exposed part is heated to a specified

temperature. Thereafter, the coating 33p is developed to form the coating

33p into a specified pattern, as shown in FIG. 10(c). Preferably, radiation

irradiated for the exposure has an exposure wavelength in the range of

300-450nm,or preferably 350-420nm. An integrated quantity of exposure

light is preferably in the range of 100-1,000mJ/cm?, or further preferably

200-700mJ/cm2. Further, when the exposed part of the coating 33p

irradiated is heated, for example, at a temperature in the range of not less

than 130°C to less than 150°, it is solubilized (positive type) for the next

processing procedure (development), while on the other hand, when heated,

for example, at a temperature in the range of not less than 150° to not

more than 180°C, it is non-solubilized (negative type) for the next processing

procedure (development). The development can be performed by any

known method, such as a dipping process and a spraying process, by using a

known developing solution such as alkaline developer. Preferably, the

manufacturing method uses the negative type to produce the circuit pattern.

Illustrated in FIG. 10 is an embodimentusing the process steps of negative

type for patterning the circuit.

[0052]

As shown in FIG. 10(d), the coating 33p of the precursor of the

polyimide resin thus patterned is finally heated, for example, to 250°C or

more to be cured (imidized), whereby the base layer 33 of polyimideresin is

formed in the specified pattern. The base layer 33 thus formed have a

thicknessin the range of e.g. 2-30ym,or preferably 5-20pm.

25
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[0053]

Sequentially, the conductive pattern 34 is formed on the base layer 33

in the form of a specified wired circuit pattern, as shown in FIG. 10(e). The

conductive materials that may be used for forming the conductive pattern

34 include metals, such as copper, nickel, gold, solder or alloys thereof.

Copper is preferably used. To form the conductive pattern 34 in the

specified wired circuit pattern, the conductive pattern 34 may be formed on

the base layer 33 in the specified wired circuit pattern in any known

patterning process, such as the subtracting process, the additive process

and the semi-additive process. In this method, the semi-additive process is

preferably used.

[0054]

The conductive pattern 34 thus formed is in the form of a pattern

formed by the plurality of lines of wire 34a, 34b, 34c and 34d which are

spaced from each other in parailel with a given interval, as mentioned

above. The conductive pattern 34 has a thickness in the range of e.g. 2-

30um,or preferably 5-20nm. Thelines of wire 34a, 34b, 34c and 34d have

a line width in the range of e.g. 10-500um, or preferably 30-200um. The

interval (space width) between the adjacent lines of wire 34a, 34b, 34c and

34d is in the range of e.g. 10-500um,or preferably 30-200um.

[0055]

Sequentially, the conductive pattern 34 is covered with the coverlayer

35 of insulating material, as shown in FIG. 10(f)-@). The sameinsulating

material as the insulating material of the base layer 35 is used for forming

the cover layer 35. Preferably, photosensitive polyimide resin is used

26
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[0056]

For example when the cover layer 35 is formed by using the

photosensitive polyimide resin, liquid solution of precursor of the

photosensitive polyimide resin is applied to the whole area of the supporting

board 32 and the base layer 33, first, and then is dried at a temperature in

the range of e.g. 60-150, in the same manneras in the patterning of the

base layer 33, to form a coating 35p of the precursor of the photosensitive

polyimide resin, as shown in FIG. 10(f). Then, the coating 35p is exposed

to light through the photomask 41, as shown in FIG. 10(g). Ifrequired, the

exposed part is heated to a certain temperature. Thereafter, the coating

35p is developed to be patterned so that the conductive pattern 34 can be

covered with the coating 35p, as shown in FIG. 10(h).

[0057]

In the patterning of the coating 35p, the photomasks 41 are placed to

confront the areas where the external-side connecting terminals 38 are

formed, so that the front side of the conductive pattern 34 can be exposed

from the coating 35p to form the cover-side opening 42. To be more specific,

the coating 35p is openedso that the cover-side opening 42 can be formed in

such a rectangle shapeas to include the lines of wire 34a, 34b, 34c and 34d,

so as to provide the external-side connecting terminals 38 in the form of the

flying lead, as mentionedlater.

[0058]

The coating 35p can be exposedto light and developed under the same

condition as the condition for exposing and developing the base layer 33.

27
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Shownin FIG. 10 is the patterning in which the coating 35p is patterned in

the negative type in the same mannerasin the caseof the baselayer 33.

[0059]

As shown in FIG. 10G), the coating 35p of the precursor of the

polyimide resin thus patterned is finally heated, for example, to 250C or

more to be cured (imidized), whereby the cover layer 35 made of polyimide

resin is formed on the conductive pattern 34. The cover layer 35 has a

thicknessin the range of e.g. 1-30um, or preferably 2-5um.

[oo60]

Before the cover layer 35 is formed on the conductive pattern 34, the

conductive pattern 34 may be protected by a thin film of rigid nickel by

nickel plating.

[0061]

In the suspension board with circuit 31 thus formed, the external-side

connecting terminals 38 are presented in the form of the flying lead exposed

at both sides of the conductive pattern 34, as shown in FIG. 10G)-().

[0062]

The external-side connecting terminals 38 are presented in the form of

the terminals exposed at both sides of the conductive pattern 34 in the

following processes. First, as shown in FIG. 10G), supporting-board-side

openings 43 are formed in the supporting board 32 at portions thereof where

the external-side connecting terminals 38 are formed or at portions thereof

corresponding to the cover-side openings 42 of the cover layer 35, so that the

base layer 33 can be exposed. The supportingboard-side openings 43 can

be formed by any known method. For example, after all area of the

28
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supporting board 32 but the areas of the same corresponding to the

supporting-board-side openings 43 are subjected to masking, they are

chemically etched.

[0063]

Sequentially, as shown in FIG. 10(k), base-side openings 44 are

formed in the base layer 33 exposed in the supporting-board-side openings

43 of the supporting board 32, so as to expose the conductive pattern 34.

Though the base-side openings 44 can be formed by a known method, the

base-side openings 44 are preferably formed by etching or by plasma

etching, in particular. The etching enables a portion of the base layer 33 to

be precisely cut from the exposed surface of the base layer 33 to the back

side of the conductive pattern 34.

[0064]

In the plasma etching, the supporting board 32 can be used as the

mask to etch the entire base layer 33 exposed in the supporting-board:side

openings 43 of the supporting board 32. For example, after the sample is

disposed between opposed electrodes in an atmosphere in which a

prescribed gasis filled in therebetween, high-frequency plasmais produced

therebetween. The prescribed gases that may be used include, for example,

He, Ne, Ar, Xe, Kr, Ne, O2, CFs and NF3. Of these gases, Ar, O2, CF4 and

NF3 are preferably used. These gases may be used in mixture in a

prescribed proportion. The gas pressure (degree of vacuum)is in the range

of 0.5-200Pa,or preferably 10-100Pa. Cited as the conditions required for

producing the high-frequency plasmaare the frequency in the range of e.g.

10kHz-20MKz,or preferably 10kHz-100kHz, and the power required for the

29
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plasma etching in the range of e.g. 0.5-10W/cm?, or preferably 1-5W/cm?.

The frequency in the range of 10kHz-100kHz can make it easy to match

with a plasma etching device (tune for resistances). In these atmospheric

conditions, the sample is disposed on the electrodes whose temperature is

controlled to e.g. 0-120, or preferably 10-80°C, andis etched for the time

required for the base layer 33 to be etched toa predetermined thickness.

[0065]

Since the base-side openings 44 of the base layer 33 thus formed are

formed by using the supporting board 32 as the mask, they can be formed in

the same size and shape as the supporting-board-side openings 43 of the

supporting board 32.

[0066]

Thereafter, as shown in FIG. 10(), metal plated layers 45 are

simultaneously formed by plating on both sides of the conductive pattern 34

thus exposed. The metal plated layers 45 can be formed by using either

the electrolysis plating or the electroless plating, without any particular

limitation. Also, the plating can be formed by using any known metal,

without any particular limitation. Preferably, the electrolysis nickel

plating and the electrolysis gold plating are sequentially performed to form

a gold plated layer 47 on a nickel plated layer 46. Preferably, the nickel

plated layer 46 and the gold plated layer 47 both have a thickness in the

range of about 1-5pm. As a result of this, the external-side connecting

terminals 38 are formed with the conductive pattern exposed at both sides

thereof.

[0067]

30
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As shown in FIG. 11, in the external-side connecting terminals 38 of

the suspension board with circuit 31, widened portions 49 as reinforcing

portions extending in a widthwisedirection substantially orthogonal to an

extending direction of the conductive pattern 34 are provided in the

conductive pattern 34 in the crossing areas 48 where the ends of the cover-

side opening 42/the base-side opening 44 and the conductive patterns 34 are

crossed each other,as is the case with the wired circuit board 11.

[0068]

To be more specific, the widened portions 49 are formed in the

respective lines of wire 34a, 34b, 34c and 34d at positions thereof which

correspond to the crossing areas 48 (two areas per each line of wire) and

arranged with space from each other along the longitudinal directionsof the

lines of wire 34a, 34b, 34c and 34d. The widened portions 49 are formed in

such a generally round shape as to protrude widthwise from the lines of

wire 34a, 34b, 34c and 34d, as shown in FIG. 11(b). Each widened portion

49 is arranged, with its generally outer half portion embedded in the cover

layer 35/base layer 33 and its generally inner half portion exposed in the

cover-side opening 42, the base-side opening 44 and the supporting:board-

side opening 43, when a maximum widthwise length between the adjacent

lines of wire is defined as a boundary between the outer half portion and the

inner half portion, as is the case with widened portions 22 of the wired

circuit board 11. Thus, the external-side connecting terminals 38 are

formed in such a dumbbell shape that the lines of wire 34a, 34b, 34c and

34d are protruded widthwise at both ends thereof in the cover-side opening

42, the base-side opening 44 and the supporting-board-side opening 43.

31
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[0069]

The widened portions 49 may be made identical in the maximum

widthwise length and the longitudinal length extending along the

extending direction of the conductive pattern 34 with the widenedportions

22 of the wired circuit board 11 mentioned above. Also, the widened

portions 49 may be formed in any shape other than the generally round

shape, as long as they are shaped to protrude widthwise and have widths

larger than the usual width. For example, the widened portion 49 may be

formed in rectangle.

[0070]

The external-side connecting terminals 38 having these widened

portions 49 can be formed in the processes given below. The widened

portions 49 are formed with the patterning of the wired circuit pattern in

the process of forming the conductive pattern 34. Then, in the processes of

FIG. 10(h) and (k), the cover layer 35, the supporting board 32 and the base

layer 33 are each opened so that the maximum widthwise length of the

widened portion 49 can be within the crossing areas 48 and thereby the

cover-side opening 42, the supporting-board-side opening 43 and the base-

side opening 44 are formed. Thereafter, in the process shownin FIG. 104),

the metal plated layer 45 is formedon eachside of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening

44/supporting-board-side opening 43.

[0071]

In this formation of the suspension board with circuit 31, since the

widened portions 49 widened in the widthwise direction of the conductive

32
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pattern 34 are formed in the conductive pattern 34 in the crossing areas 48

where the ends of the cover-side opening 42/base-side opening 44 and the

conductive pattern 34 are crossed each other, the physical strength of the

conductive pattern 34 at the ends of the cover-side opening 42 and at the

ends of the base-side opening 44 can be reinforced. This can produce the

effect that for example when the conductive pattern 34 are subject to stress

concentration at exposed portions thereof at ends of the cover-side opening

42 and base-side opening 44 in the process of bonding the external-side

connecting terminals 38 and the read/write terminals 54 by applying

supersonic vibration of the bondingtool, the disconnection of the conductive

pattern 34 can be effectively prevented, thus providing further improved

connectionreliability.

[0072]

In addition, the suspension board with circuit 31 may be formed so

that the external-side connecting terminals 38 presentedin the form of this

flying lead can have cover-side projections 50 formed as the reinforcing

portions and base-side projections 51 formed as the reinforcing portions, as

shown in FIG. 12. Specifically, the cover-side projections 50 are formed to

project from the ends of the cover-side opening 42 onto the conductive

pattern 34 in the cover-side opening 42 in the cover layer 35 in the crossing

areas 48 where the ends of the cover-side opening 42/the base-side opening

44 and the conductive patterns 34 are crossed each other. The base-side

projections 51 are formed to project from the ends of the base-side opening

44 onto the conductive pattern 34 in the base-side opening 44 in the base

layer 33 in the crossing areas 48.

33
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[0073]

To be more specific, the cover-side projections 50 and the base-side

projections 51 are formed in the lines of wire 34a, 34b, 34c and 34d at

positions thereof corresponding to the crossing areas 48, two for each, with

spaced from each other along the longitudinal direction of the lines of wire

34a, 34b, 34c and 34d, as shown in FIG. 12(b). These projections are

formed in a convex shape projecting inwardly from the ends of the cover-

side opening 42 and the base-side opening 44 along the extending direction

of the lines of wire 34a, 34b, 34c and 34d, respectively. The cover-side

projections 50 and the base-side projections 51 are overlapped with the lines

of wire 34a, 34b, 34c and 34d and are so tapered (shaped generally in

triangle as viewed from the top) that the overlap can gradually reduce

toward the inside of the cover-side opening 42/base-side opening 44,

respectively. As a result of this, the external-side connecting terminals 38

are so formed that the lines of wire 34a, 34b, 34c and 34d can be covered

with the cover-side projections 50 and the base-side projections 51 at

opposite endsthereofin the cover-side opening 42 and the base-side opening

44.

[0074]

The cover-side projections 50 and the base-side projections 51 may be

made identical in projection length and basal width with the cover-side

projections 25 and the base-side projections 26 of the wired circuit board 11.

Also, the shape of the cover-side projections 50 and the base-side projections

51 is not limited to the one shown in FIG.12(b), as long as those projections

have such a shape as to overlap with thelines of wire 34a, 34b, 34c and 34d

34
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along the longitudinal direction of the lines of wire 34a, 34b, 34c and 34d.

For example, the cover-side projections 50 and the base-side projections 51

may be formed to project toward the inside thereof in a tapered manner,

with the basal width slightly larger than the line width of the lines of wire

34a, 34b, 34c and 34d. Further, those projections 50, 51 may be formed in

such a rectangular shape as to overlap with the lines of wire 34a, 34b, 34c

and 34d along the longitudinal direction of the lines of wire 34a, 34b, 34c

and 34d, without limiting to the generally triangle shape.

[0075]

The external-side connecting terminals 38 having these cover-side

projections 50 and the base-side projections 51 can be formed as follows. In

the processes FIG. 10(g)-(), the cover layer 35 is opened in such a manner

as to form the cover-side projections 50 to thereby produce the cover-side

opening 42. In the process of FIG. 10(k), the base layer 33 is opened in

such a manner as to form the base-side projections 50 to thereby produce

the base-side opening 44. Thereafter, in the process of FIG. 100), the

metal plated layer 45 is formed on each side of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening 44.

[0076]

In this formation of the suspension board with circuit 31, since the

cover-side projections 50 and the base-side projections 51 are formed at the

cover layer 35 and the base layer 33 in the crossing areas 48 where the ends

of the cover-side opening 42/base-side opening 44 and the conductive

patterns 43 are crossed each other, so as to project from the ends of the

cover-side opening 42/the base-side opening 44 onto the conductive pattern

30
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34 in the cover-side opening 42 and the base-side opening 44, respectively,

the physical strength of the conductive pattern 34 at the endsof the cover-

side opening 42 and at the ends of the base-side opening 44 can be

reinforced. This can produce the effect that for example when the

conductive pattern 34 are subject to stress concentration at exposed

portions thereof at ends of the cover-side opening 42 and base-side opening

44 in the process of bonding the external-side connecting terminals 38 and

the read/write terminals 54 by applying supersonic vibration of the bonding

tool, the disconnection of the conductive pattern 34 can be effectively

prevented, thus providing improved connectionreliability.

[0077]

It is to be noted that in the suspension board with circuit 31, both of

cover-side projections 50 and the base-side projections 51 are not

necessarily required. For example, only the cover-side projections 50 may

be formed, as shown in FIG. 13. Alternatively, only the base-side

projections 51 may be formed, as shownin FIG. 14. |
[0078]

Further, modification may be made of the invention by forming the

widened portions 49 in the conductive pattern 34 and also forming the

cover-side projections 50 in the cover layer 35 and/or forming the base-side

projections 51 in the base layer 33, though not shown.

[0079]

In this suspension board with circuit 31, the external-side connecting

terminals 38 may be formed in such a mannerthat the conductive pattern

34 is depressed toward the supporting board 32 with respect to the

36
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remaining portions of the conductive pattern 34 at its portions

corresponding to the external-side connecting terminals 38 and also the

base-side opening 44 and the supporting-board-side opening 43 are made

larger than the areas in which the metal plated layers 45 are formed, as

shown in FIG. 15(a). In the external-side connecting terminals 38 thus

formed, the widened portion 49 may be formedin the conductive pattern 34

in the crossing areas 48 where the ends of the cover-side opening 42/base-

side opening 44 and the conductive pattern 34 are crossed each other, as

shown in FIG. 12(b).

[0080]

This suspension board with circuit 31 can be formed in the processes

shown in FIG. 16, forexample. First, the coating 33p of the liquid solution

of precursor of the photosensitive polyimide resin is formed on the

previously prepared supporting board 32 in the same manner as in the

above, as shown in FIG. 16(a). Then, as shownin FIG. 16(b), in the process

of exposing the coating 33p to light, in addition to the photomasks 40 that

permit no irradiated light to transmit through the masks, photomasks 52

that permit the irradiated light to partially transmit through the masks

(average transmittance ratio in the range of 1-99%) are placed to confront

the areas for the external-side connecting terminals 38 to be formed in the

coating 33p. Then, the coating 33p is exposed to light through the

photomask 52, such that the area in the coating 33p in which the external-

side connecting terminals 38 is to be formed is exposed to a smaller amount

of light exposure than an amountof light exposure to the remainingareas of

the coating 33p. Sequentially, the coating is developed and cured, as

37
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mentioned above. As a result of this, the areas of the base layer 33 in

which the external-side connecting terminals 38 is to be formed is made

smaller in thickness than the remaining areas of the base layer 33, as

shownin FIG. 16(c) and(d).

[0081]

The photomasks 52 may be formed in the following manner. For

example, a semi-translucentpart of the front surface of the photomask 52 is

finely roughened so that components of irregular reflection on the front

surface of the photomask 52 can be increased to reduce components of the

transmitted light in that part. Or, an irradiated light absorbing film is

stuck on the semi-translucent part of the photomask 52 so that the

components of the transmitted hight in that semi-translucent part can be

reduced. Or, a pattern having a light transmiting area and a light

shielding area is formed on the semi-translucent part of the photomask 52

so that the componentsof the transmitted light in that part can be reduced.

[0082]

Further, in the case of the photomask 52 comprising a thin metalfilm

forming a light-shielding pattern thereon, a thin metal film smaller in

thickness than the thin metal film of the photomask 52 may be formed on

the semi-translucent part of the photomask 52 so that the components of

the transmitted light in that semi-translucent part can be reduced. In

other words, this photomask 52 can be formedin the following manner: A

photomask 52 with no thin metal film formed in the semi-translucent part

thereof (a conventional photomask) is formed. After a resist is formed on

that photomask 52 so that only the semi-translucent part can be exposed, a

38
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thin metal film madeof e.g. chromium smaller in thickness than the above-

mentioned thin metal film is formed on the photomask 52 by vapor

deposition or by plating and, thereafter, the resist is peeled.

[0083]

Of these photomasks 52, the photomasks 52 each having the semi-

translucent part 53 on which the pattern of the light transmiting area and

the light shielding area is formed as shown in FIG.17 are preferably used.

These photomasks 52 are each madeof a sheetof glass, such as quartz glass

or soda glass, of thickness of 2°5mm. The thin metal film formed on the

semi-translucent part 53 of the photomask 52 madeof the glass is patterned

so that the light transmission ratio (transmissivity) in the semi-translucent

part 53 of the glass can be reduced more than in the remaining parts of the

glass. The pattern of the thin metal film can be formed, for example, by

the process that after a thin metal film made of e.g. chromium is formed on

the whole area of the glass by vapor deposition or by plating, the thin metal

film is patterned by use of laser or electron beam. To be morespecific, the

pattern of the semi-translucent part 53 is preferably presented in the form

of a repeat pattern in which the light transmitting portions and the light

shielding portions being alternately arranged at a not more than 6 um pitch

(width of the light transmitting portion and the hght shielding portion) and

of which averaged transmittance ratio is not more than 80% orpreferably

not more than 50%. For example, a striped pattern having the average

transmission ratio of about 50% as shown in FIG. 17(a); a latticed pattern

having the average transmission ratio of about 25% as shownin FIG. 17(b);

a circular staggered pattern having the average transmission ratio of about

39
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25% as shown in FIG. 17(c); and a circular staggered pattern having the

average transmission ratio of about 70% as shown in FIG. 17(d) are

preferably used.

[0084]

While the patterning is provided in the negative type in the

embodiment mentioned above, the patterning can be provided in the

positive type as well. For example when the patterning1s provided in the

positive type, the photomask 52 maybeso structured that the transmission

ratio of irradiated light in the semi-translucent part of the photomask can

be increased more than in the remaining parts of the photomask.

[0085]

The base layer 33 thus formed has a thickness in the range of e.g. 2°

30nm,or preferably in the range of 5-20um. The base layer 33 usually has
a thickness of about 10pm. The area of the base layer 33 in which the

external-side connecting terminals 38 are to be formed has a thickness of

usually 80% or less of the thickness of the remaining areas. For example,

that area of the base layer 33 preferably has thickness of not more than

8um, or further preferably not more than 5um. Suppose that the area of

the base layer 33 in which the external-side connecting terminals 38 are to

be formed has thickness of 8m or less, when the remaining areas have a

usual thickness of 10m, the time required for the opening to be formed in

the later stage can be shortened to the extent corresponding to 2um.

[0086]

The area of the base layer 33 in which the external-side connecting

terminals 38 are to be formed has a lowerlimit of thickness or a minimum

40
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thickness to serve as a barrier layer against the conductive pattern 34 when

the supporting board 32 is opened. For example, the area of the base layer

33 in which the external-side connecting terminals 38 are to be formed can

have e.g. 3pm, or further about lym, as the minimum thickness.

Accordingly, the area of the base layer 33 in which the external-side

connecting terminals 38 are to be formed preferably has a thickness in the

range of 0.1-8ym or further preferably 1.0-5um.

[0087]

Sequentially, the conductive pattern 34 is formed on the base layer 33

in the form of a specified wired circuit pattern in the same mannerasin the

above, as shown in FIG. 16(e). Since the areas of the base layer 33 on

which the external-side connecting terminals 38 are to be formed are made

smaller in thickness than the remaining areas of the base layer 33, the

conductive pattern 34 is formed so that its portions on which metal plated

layers 45 are formed in the later stage are depressed toward the supporting

board 32 with respect to the remainingportionsof the conductive pattern 34

to an extent corresponding to the reduced thickness. In this formation of

the conductive pattern 34, the widened portions 49 are formed

simultaneously with the patterningof the wired circuit pattern.

[008s]

Sequentially, as shown in FIG. 16(f)-G), the conductive pattern 34is

covered with the cover layer 35 in the same manner asin the above. Then,

the cover-side opening 42 is formed in the area of the conductive pattern 34

in which the external-side connecting terminal 38 is to be formedso that the

maximum lengths of the widened portions 49 are placed in the crossing

41
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areas 48. Thereafter, the supporting-board-side opening 43 is formed to be

larger than the area of the supporting board 32 corresponding to the cover:

side opening 42, as shownin FIG. 164). Then, the base-side opening 44 is

formedin the base layer 33 exposed in the supporting-board-side opening 43

so that the maximum lengths of the widened portions 49 are placed in the

crossing areas 48, as shown in FIG. 16(k). Thereafter, the metal plated

layers 45 is formed on eachside of the conductive pattern 34 exposed in the

cover-side opening 42 and in the base-side opening 44/ supporting-board-

side opening 43, as shown in FIG. 16(1). The metal plated layer 45 thus

formed is positioned with a certain space between its periphery and the

peripheries of the base-side opening 44 and supporting-board-side opening

43.

[0089]

Whenthe suspension board with circuit 31 is produced in this method,

the base layer 33 is formed to have smaller thickness at the base-side

opening 44 for exposing the conductive pattern 34 than at the remaining

portions of the base layer 33 in the process of forming the base layer 33.

Consequently, when the baselayer 33 is etched in the process of forming the

external-side connecting terminals 38, as shownin FIG. 16(k), the etching

time required for the conductive pattern 34 to be exposed can be shortened

to an extent corresponding to the difference between the reduced thickness

of the base layer 33 at the opening portions 31 and the thickness of the

remaining portions. This enables the conductive pattern 34 to be exposed

in a short time, and as such can provide improved efficiency in producing

the external-side connecting terminals 38 in the form of the flying lead

42
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exposed at both sides thereof.

[0090]

In this formation, since the base-side opening 44 and the supporting-

board-side opening 43 are formed to be larger than the exposed portion of

the conductive pattern 34, a certain space is left between the periphery of

the metal plated layer 45 and the peripheries of the base-side opening 44

and supporting-board-side opening 43. This can producetheeffect that for

example when the metal plated layer 45 is increased in thickness for

improvement in connection reliability, the metal plated layer 45 and the

supporting board 32 can be prevented from contacting with each other.

This can surely prevent occurrence of a short circuit from the contact

between the metal plated layer 45 and the supporting board 32, thus

providing improved connection reliability and voltage proof property of the

suspension board with circuit 32.

[0091]

In the suspension board with circuit 31, the interval formed between

the periphery of the metal plated layer 45 and the periphery of the

supporting-board-side opening 43 is preferably at least lum, or preferably

in the order of 2-100um.

[0092]

Further, in this formation, since the area of the conductive pattern 34

in which the metal plated layer 45 is formed is so formed as to be depressed

toward the supporting board 32, the distance from the front side of the

supporting board 32 to the front side of the metal plated layer 45 is

shortened to an extent corresponding to the depression with respect to the

43
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remaining areas of the conductive pattern 34 and, as a result of this, the

metal plated layers 45 are placed closer to the outside of the supporting

board 32 to that extent. This can producethe effect that for example when

the external-side connecting terminals 38 are connected with read/write

terminals 54 of the read/write board 39 in such a manner that the

read/write terminals 54 are laid over the metal plated layers 45 and are

bonded to each other by applying supersonic vibration of the bonding tool,

the pressure bonding can be well ensured, thus providing further improved

connection reliability.

[0093]

In the suspension board with circuit 31 thus formed, the thicknesswise

interval formed betweenthe front side of the metal plated layers 45 and the

interface between the base layer 33 and the supporting board 32 is

preferably +6um,or further preferably =2ym.

[0094]

This suspension board with circuit 31 may be formed so that the

external-side connecting terminals 38 presented in the form of the flying

lead can have cover-side projections 50 formed as the reinforcing portions

and base-side projections 51 formedasthe reinforcing portions, as shown in

FIG. 18. Specifically, the cover-side projections 50 are formed to project

from the ends of the cover-side opening 42 onto the conductive pattern 34 in

the cover-side opening 42 in the cover layer 35 in the crossing area 48 where

the ends of the cover-side opening 42/the base-side opening 44 and the

conductive patterns 34 are crossed each other. The base-side projections

51 are formedto project from the ends of the base-side opening 44 onto the

44
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conductive pattern 34 in the base-side opening 44 in the base layer 33 in the

crossing areas 48.

[0095]

To be more specific, the cover-side projections 50 and the base-side

projections 51 are formed in the respective lines of wire 34a, 34b, 34c and

34d at positions thereof corresponding to the crossing areas 48 (two areas

per each line of wire) and arranged with space from each other along the

longitudinal direction of the lines of wire 34a, 34b, 34c and 34d, as shown in

FIG. 18(b). These projections are formed in a convex shape projecting

inwardly from the ends of the cover-side opening 42 and the base-side

opening 44 along the extending direction of the lines of wire 34a, 34b, 34c

and 34d, respectively. The cover-side projections 50 and the base-side

projections 51 are overlapped with the lines of wire 34a, 34b, 34c and 34d

and are so tapered (shaped generally in triangle as viewed from the top)

that the overlap can gradually reduce toward the inside of the cover-side

opening 42/base-side opening 44, respectively. As a result of this, the

external-side connecting terminals 38 are so formed that the lines of wire

34a, 34b, 34c and 34d can be covered with the cover-side projections 50 and

the base-side projections 51 at opposite ends thereof in the cover-side

opening 42 and the base-side opening 44.

[0096]

The cover-side projections 50 and the base-side projections 51 may be

made identical in projection length and basal width with the cover-side

projections 25 andthe base-side projections 26 of the wiredcircuit board 11

mentioned above. Also, the shape of the cover-side projections 50 and the

45
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base-side projections 51 is not limited to the one shown in FIG. 18(b), as

long as those projections have such a shape asto overlap with the lines of

wire 34a, 34b, 34c and 34d along the longitudinal direction of the lines of

wire 34a, 34b, 34c and 34d. For example, the cover-side projections 50 and

the base-side projections 51 may be formed to project toward the inside

thereof in a tapered manner, with the basal width slightly larger than the

line width of the lines of wire 34a, 34b, 34c and 34d. Further, those

projections 50, 51 may be formed in such a rectangular shape as to overlap

with the lines of wire 34a, 34b, 34c and 34d along the longitudinal direction

of the lines of wire 34a, 34b, 34c and 34d, without limiting to the generally

triangle shape.

[0097]

In the suspension board with circuit 31 shown in FIG. 18, the base-

side opening 44 is formed to be larger in area than the cover-side opening 42,

so that the base-side projection 51 is formed to be larger in length than the

cover-side projection 50 to that extent corresponding to the difference in

area between the base-side opening 44 and the cover-side opening 42, as

shownin FIG. 18(a).

[0098]

The external-side connecting terminals 38 having these cover-side

projections 50 and the base-side projections 51 are formed as follows. In

the process of FIG. 16(g)-G), the cover layer 35 is opened in such a manner

as to form the cover-side projections 50 to thereby produce the cover-side

opening 42. In the process of FIG. 16(k), the base layer 33 is opened in

such a manner as to form the base-side projections 50 to thereby produce

46
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the base-side opening 44. Thereafter, in the process of FIG. 16(), the

metal plated layer 45 is formed on each side of the conductive pattern 34

exposed in the cover-side opening 42 and the base-side opening44.

[oo99]

It is to be noted that in the suspension board with circuit 31 as well,

both of cover-side projections 50 and the base-side projections 51 are not

necessarily required, as is the case with the above. For example, only the

coverside projections 50 may be formed, as shown in FIG. 19.

Alternatively, only the base-side projections 51 may be formed, as shown in

FIG. 20.

[0100]

Further, modification may be made of the invention by forming the

widened portions 49 in the conductive pattern 34 and also forming the

cover-side projections 50 in the cover layer 35 and/or forming the base-side

projections 51 in the base layer 33, though not shown.

[0101]

Although the external-side connecting terminals 38 provided in the

form of the flying lead have been exclusively discussed above, this

suspension board with circuit 31 includes magnetic-head-side connecting

terminals 37 provided in the form of the flying lead identical with the

external-side connecting terminals 38.

[0102]

EXAMPLES

While in the following, the present invention will be described in

further detail with reference to Examples, the present invention is not

47
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limited to any Examples.

[0103]

EXAMPLE1

A liquid solution of precursor of photosensitive polyimide resin was

applied on thestainless steel foil (SUS304 H-TA) having thickness of 20pm

so that after dried, it could have a thickness of 24um and then dried at

130°C to thereby form a coating of the precursor of the photosensitive

polyimide resin (Cf. FIG. 16(a)). Sequentially, the coating was exposed to

light (405nm, 1,500mJd/cm2) through a photomask (Cf. FIG. 16(b)). The

exposed part of the coating was heated to 180 and then developed by

using an alkaline developer, whereby the coating was patterned with the

negative imaging (Cf. FIG. 16(c)). Sequentially, the patterned coating of

the precursor of the photosensitive polyimide resin was heated at 350°C to

be cured (imidized), whereby a base layer made of polyimide resin of

thickness of 101m wasformedin the specified pattern (Cf. FIG. 16(d)).

[0104]

In forming the base layer, the photomask of metal film having a

latticed repeat pattern in which the light transmitting portions and the

light shielding portions are alternately arranged at a not more than 64m

pitch (which corresponds to the photomask 52 having the average

transmission ratio of about 25% shown in FIG. 17(b)), was positioned over

the coating at its portion which is to be opened in the later stage and at

which an external-side connecting terminals are to be formed. Then, the

coating was exposedto light through the photomask, so that the amount of

light exposure in the portion of the coating at which the external-side

48
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connecting terminals are to be formed could be reduced more than the

amountof light exposure in the remaining portionsof the coating (Cf. FIG.

16(b)). As a result of this, after the coating was developed and cured, the

base layer having a thickness of 21m at portions thereof at which the

external-side connecting terminals are to be formed and a thickness of

10um at the remainingportions thereof was obtained (Cf. FIG. 16(d)).

[0105]

Sequentially, a thin chrome film of thickness of 300A and a thin

copper film having thickness of 700A were formed in sequence on the

whole area of the stainless steel foil and the base layer by a sputtering

deposition process. Thereafter, a plating resist having an opposite pattern

to the specified wired circuit pattern was formed by use of a dry film resist,

and a conductive pattern having the specified wired circuit pattern was

formed in the part of the base layer wherethe plating resist was not formed,

in the semi-additive method using the electrolysis copper plating (Cf. FIG.

16(e)). Asa result of the base layer being formed to be smaller in thickness

at its part at which the external-side connecting terminals are to be formed

than at its remaining parts, the conductive pattern thus formedhad,at its

part at which the external-side connecting terminals are to be formed,

concave portions depressed toward the stainless steel foil from the

remaining portions of the conductive pattern with respect to the thickness

direction by about 84m. The conductive pattern was formed to have

thickness of 10 um and havethe wired pattern formed by four lines of wire

each having width of 1104m and spaced from each other in parallel at

interval of 200  m.

49
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[0106]

Further, generally round widened portions (Cf. FIG. 15(b)), which

were widened in the widthwise direction substantially orthogonal to the

extending direction of the lines of wire and had the maximum widthwise

5 length of 230“ m andthe longitudinal length of 100 um, were formedin the

respective lines of wire in crossing areas where the ends of the cover-side

opening/the base-side opening andthelines of wire are crossed each other,

two for eachline of wire.

[0107]

10 Thereafter, the plating resist was removed by chemical etching and

then the thin chromium film andthe thin copper film on whichthe plating

resist had been formed were removed by chemicaletching.

[0108]

Sequentially, a rigid, thin nickel film having thickness of 0.1ym was

15 formed on the surface of the conductive pattern and the surface of the

stainless steel foil by the electroless nickel plating. Thereafter, a liquid

solution of a precursor of the photosensitive polyimide resin was applied on

the thin nickel film and the base layer and then heated at 130°C to thereby

form a coating of the precursor of the photosensitive polyimide resin (Cf.

20 FIG. 16(f)). Sequentially, the coating was exposed to light (405nm,

1,500mJ/cm2) through the photomask (Cf. FIG. 16(g)). The exposed part of

the coating was heated to 180°C and then developed by using an alkaline

developer, whereby the coating was patterned so that the conductive layer

could be covered with the coating (Cf. FIG. 16(h)). Sequentially, the

25 patterned coating of the precursor of photosensitive polyimide resin was

50
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heated at 350T to be cured (imidized), whereby the cover layer comprising

polyimide resin of thickness of 31m was formed on the conductive layer

(FIG. 16G)).

[0109]

It is to be noted that in forming the cover layer, the cover-side

openings were formed in the cover layer so that when the cover layer was

patterned, the thin nickel film on the conductive pattern at its part at which

the external-side connecting terminals are to be formed could be exposed.

[0110]

Sequentially, the external-side connecting terminals were formed in

the state in which their both sides were exposed. First, the supporting:

board-side openings larger than the cover-side openings were formed in the

stainless steel foil at its portions correspondingto the cover-side openings so

that the base layer could be exposed (Cf. FIG. 16G)). The supporting:

board-side openings were formed in the process that after all of the areas of

the stainless steel foil, except the areas in which the supporting-board:side

openingsare to be formed, were subjected to masking, the stainlesssteel foil

was subjected to the chemical etching. At the same time as the formation

of the supporting-board-side openings, the gimbals were cut into a

predetermined shape by the chemical etching.

[0111]

Sequentially, the thin nickel film as was exposed in the cover-side

openings waspeeled and the thin nickel film formed on the stainless steel

foil was peeled.

[0112]
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Then, the base layer exposed in the supporting-board-side openingsof

stainless steel foil were opened and thereby the base-side openings were

formed to expose the ground formed on the back side of the conductive

pattern (Cf. FIG. 16(k)). The base-side openings were formed by the

plasma etching. In the plasma etching, with the stainless steel foil as the

mask, the entire base layer exposed in the supporting-board-side openings

of the stainless steel foil was etched for about 2 minutesin the conditions of:

the mixed gas of CFs and Oz (CF4/Oz =20/80) used as the gasfilled; the gas

pressure (degree of vacuum) of 25Pa; the frequency of 13.5MHz; and the

powerrequired for the plasmaetching of 2,500W.

[0113]

The base-side openings thus formed were formed in the same size and

shape as the supporting-board-side openings, and the space of about 504m

was defined between the periphery of the ground exposed in the base-side

openings and the periphery of the base-side opening/supporting-board-side

opening.

[0114]

Thereafter, the ground exposed in the base-side openings were peeled

to expose the back side of the conductive pattern. Sequentially, the metal

plated layers were formed by performing the electrolysis nickel plating and

the electrolysis gold plating being alternately, so that the nickel plated

layers having thickness of 24m and the gold plated layer having thickness

of 144m were formed on the both sides of the conductive pattern thus

exposed (FIG. 16(])).

[0115]
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The metal plated layers on the back side of the conductive pattern

thus formedleft the thicknesswise interval of +2um betweenthefront side

of the metal plated layers and the interface between the base layer and the

stainless steel foil and also left the interval of 471m between the periphery

of the metal plated layer and the periphery of the base-side opening/the

supporting-board:side opening.

[0116]

After these processes, the suspension board with circuit was obtained

in which the external connecting terminals were presented in the form of

the flying lead of the conductive pattern in which the widenedportions were

formed in the lines of wire, respectively (Cf. FIG. 15).

[0117]

EXAMPLE2

The suspension board with circuit having the external-side connecting

terminals produced in the form of the flying lead of the conductive pattern

whose lines of wire were covered with the base-side projections at their

exposed ends was produced (FIG. 20) in the same operation as in Example1,

except that instead of forming the widened portions in the lines of wire of

the conductive pattern, the base-side projections of generally triangle as

viewed from the top having the basal width of 110m and the projection

length of 200nm were formed in the base layer in the crossing areas (two

areas per each line of wire) where the endsof the base-side opening andthe

lines of wire are crossed each other, so as to project from the ends of the

base-side opening onto the conductive pattern in the base-side opening in

the process of opening the base layer to form the base-side openings (Cf. FIG.

53
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16(k)).

[0118]

COMPARATIVE EXAMPLE1

Except that no widenedportions were formedin thelines of wire of the

5 conductive pattern, the suspension board with circuit having the external-

side connecting terminals presented in the form of the flying lead was

produced (Cf. FIG. 21) in the sameoperation as in Example1.

[0119]

EVALUATION

10 After being bonded to the external terminals comprising gold pads by

applying supersonic vibration thereto by use of the bonding tool, the

external-side connecting terminals of the suspension boards with circuit

obtained in Examples 1 and 2 and Comparative Example 1 were put to the

peel tests to measure the bondingstrength.

15 [0120]

The test results are shown in Table 1 given below. It should be noted

that all destructions occured in the conductive patterns of the suspension

boards with circuit of Examples 1 and 2 took place in the areas where the

conductive pattern was covered with the cover layer and the base layer.

20 [0121]

Table 1

Bonding strength in peel
test (mN)

[0122]

  
 

 

 
 
  

Example 1 Example 2  
 

Comparative
Example 1
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While illustrative embodiments of the present invention are provided

in the above description, such is for illustrative purpose only and is not to be

construed restrictively. Modification and variation of the present

invention that will be obvious to those skilled in the art is to be covered by

5 the following claims.
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WHATIS CLAIMEDIS:

1. Awired circuit board comprising a first insulating layer, a conductive

pattern formed on the first insulating layer, a second insulating layer

formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing thefirst insulating layer and

the second insulating layer to open, so as to form a terminal portion in

which front and backsides of the conductive pattern are exposed,

wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the openingin crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

2. A wired circuit board comprising a metal supporting layer, a first

insulating layer formed on the metal supporting layer, a conductive pattern

formed onthefirst insulating layer, a second insulating layer formed on the

conductive pattern, and an opening, formed at the same position of the

conductive pattern, for allowing the metal supporting layer and thefirst

insulating layer, and the second insulating layer to open, so as to form a

terminal portion in which front and back sides of the conductive pattern are

exposed,

wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the openingin crossing

areas where ends of the opening and the conductive pattern are crossed
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each other.

3. The wired circuit board according to Claim 2, wherein the wired circuit

board is a suspension board with circuit.

4.  Awired circuit board comprising a first insulating layer, a conductive

pattern formed on the first insulating layer, a second insulating layer

formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowingthe first insulating layer and

the second insulating layer to open, so as to form a terminal portion in

which front and back sides of the conductive pattern are exposed,

wherein the conductive pattern has widened portions formed to extend

in a widthwise direction substantially orthogonal to an extending direction

of the conductive pattern in crossing areas where ends of the opening and

the conductive pattern are crossed each other.

5. A wired circuit board comprising a metal supporting layer, a first

insulating layer formed on the metal supporting layer, a conductive pattern

formedon thefirst insulating layer, a second insulating layer formed on the

conductive pattern, and an opening, formed at the same position of the

conductive pattern, for allowing the metal supporting layer and the first

insulating layer, and the second insulating layer to open, so as to form a

terminal portion in which front and backsides of the conductive pattern are

exposed,

wherein the conductive pattern has widenedportions formed to extend

in a widthwise direction substantially orthogonal to an extending direction

of the conductive pattern in crossing areas where ends of the opening and

the conductive pattern are crossed each other.
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6. The wired circuit board according to Claim 5, wherein the wiredcircuit

board is a suspension boardwith circuit.

7.  Awired circuit board comprising a first insulating layer, a conductive

pattern formed on the first insulating layer, a second insulating layer

5 formed on the conductive pattern, and an opening, formed at the same

position of the conductive pattern, for allowing the first insulating layer and

the second insulating layer to open, so as to form a terminal portion in

which front and back sides of the conductive pattern are exposed,

wherein the first insulating layer and/or the second insulating layer

10 have projections projecting from ends of the opening onto the conductive

pattern in the opening in the crossing area where the ends of the opening

and the conductive pattern are crossed each other.

8. <A wired circuit board comprising a metal supporting layer, a first

insulating layer formed on the metal supporting layer, a conductive pattern

15 formed on thefirst insulating layer, a second insulating layer formed on the

conductive pattern, and an opening, formed at the same position of the

conductive pattern, for allowing the metal supporting layer and the first

insulating layer, and the second insulating layer to open, so as to form a

terminal portion in which front and back sides of the conductive pattern are

20  ~=exposed,

wherein the first insulating layer and/or the second insulating layer

have projections projecting from ends of the opening onto the conductive

pattern in the opening in the crossing areas where the ends of the opening

and the conductive pattern are crossed each other.

25 9. The wired circuit board according to Claim 8, wherein the wiredcircuit
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board is a suspension board withcircuit.
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ABSTRACT OF THE DISCLOSURE

A wired circuit board having a terminal portion formed as a flying lead

that can provide enhanced strength of the conductive pattern, both sides of

5 which are exposed, by simple construction to effectively prevent

disconnection of the conductive pattern. The wired circuit board having

the terminal portion formed as the flying lead in which the both sidesof the

conductive pattern are exposed includes, in crossing areas where ends of a

cover-side opening and ends of a base-side opening and the conductive

10 pattern are crossed each other, G) the widened portions formed in the

conductive pattern or (ii) cover-side projections and base-side projections

formed in the cover layer and the base layer, respectively.
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' hereby claim foreign priority under Title 35, United States Code,
Section 119(a)-(d) of 385(b) of any foreign application(s) for patent
or inventor's certificate, or 365(a) of any PCT International application
which designated at least one Country other than the United States
listed below and have also identified below, by checking the box.
any foreign application for Patent or inventor's certificate, or PCT
International application having a filling date before that of the
application for which priority is claimed.

Priority Not Claimed
HER L

17th / July / 2001 4
(Day/Month/Year Filed)
(HRAY ALY)

O
(Day/Month/Year Filed)
CHEESES)

| hereby claim the benefit underTitle 35, United States Code. Section
419(e) of any United States provisional application(s) listed below.

(Application No.)
CHES)

(Filling Date)
CHa)

thereby claim the benefit under Tite 35, United States Code, Section
120 of any United States application(s), or 365(c) of any PCT
International application designating the United States, listed below
and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT
International application in the manner provided by the first paragraph
Of Title 35, United States Code Section 142, | acknowledge the duly
to disclose information whichis material to patentabilly as defined in
Title 37, Code of Federal Regulations, Section 1.56 which became
available between the filling date of the prior application and the
Rational or PCT International filing date of application.

 
(Status: Patented, Pending, Abandoned)
(HR PHEW. Reh, Be)

(Status: Patented, Pending, Abandoned)
CHR: HA, EH, BR)

| hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements
were made with the knowledgethalwillful false statements and the
like so made are punishable byfine or imprisonment, or both, under
Section 1001 of Title 18 of the United States Code ang that such
willful faise statements may jeopardize the validity of the application
Or any patent Issued thereon.
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SER: WARM ECKT SFR STV, BOK tsRE POWER OF ATTORNEY: As a namedinventor, | hereby appoint
OETORGCETT SRO. PRENKRRBAELT. FRoO# the following attomey{s) and/or agent(s) to prosecutethis
HIRU/SERUARLEEATS. (RARUBERT EH ETS application and transact all business in the Patent and Trademark Officect)

connected therewith (list name and registration number).

BAKA HK Send Correspondence to:

  ae

AAR RE: (RERURAEBS) Direct Telephone Calis to: (name and telephone number)

 m-FKEB—-RHSES Full name of sole of first inventor
Makoto KOMATSUBARA

RUWBOBS’ By Inventor's signature Date
- eS

fi Fh Residence
Osaka, Japan

(3) Citizenship
: Japanese

9th/July/2002
 

BEDRE Post ,Office Addres .c/o Nitts Denko Corporation
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Japan
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Residence
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Citizenship
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Ibaraki-shi, Osaka 567-8680,
Japan
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joint inventors.)
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Tadao Qokawa 9th/July/2002

      

 
 

 PAISNIEES Denko Corporation
of 1-2, Shimo-hozumi 1-chome,
Ibaraki-shi, Osaka 567-8680,
Japa

BOORMRABORSZ (MSETABS) Full name of fourth joint inventor, if any
Toshio SHINTANI

ARGRARNOBS A ft Fourth inventor's signature DateS

hehe Shintant—9th/suly/2002
Residenceee
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Japanese

of 1~2, Shimo-hozumi 1~-chome
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Post office address
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Attorney Dockct No . 30015280.0001
Customer No.: 30412

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Makoto KOMATSUBARA,etal. Group Art Unit: Not yet assigned

U.S. Application No.: Not yet assigned Examiner: Not yet assigned

Confirmation No.: Not yet assigned

Filed: July 16, 2002

For: WIRED CIRCUIT BOARD

PRELIMINARY AMENDMENT

Commissioner for Patents and Trademarks

Washington, D.C. 20231

Sir:

Prior to examination of the above-identified application, please amend the application as follows:

IN THE SPECIFICATION:

Page 1, prior to paragraph 1, please add the following new paragraph:

The present invention claimspriority from Japanese Patent Application Serial No. 2001-216812,

filed July 17, 2001, which is herein incorporated by reference.
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Attorney Docket No : 30015280 0001

REMARKS

Entry of this Preliminary Amendmentprior to examination of the above-identified application is

respectfully requested.

The Commissioneris hereby authorized to charge any additional fees, which may be required, or

credit any overpayment, to Deposit Account No. 19-3140.

Respectfully submitted,

Jean C. Edwards
Registration No. 41,728

Sonnenschein Nath & Rosenthal

1301 K St., N.W.
East Tower, Suite 600

Washington, D.C. 20005
Telephone: 202/408-6428
Facsimile: 202/408-6399

Date: July 16, 200225051547\V1
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Attorney Docket No.: 30015280,0001

APPENDIXI

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION:

Page 1, prior to paragraph 1, the following new paragraph was added:

The present invention claims priority from Japanese Patent Application Serial No. 2001-216812,

filed July 17, 2001, which is herein incorporated by reference.
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WIRED CIRCUIT BOARD

BACKGROUND OF THE INVENTION

[0001]

Field of the Invention

The present invention relates to a wired circuit board and, more

particularly, to a wired circuit board suitably used for a suspension board

with circuit.

[0002]

Description of the Prior Art

The wired circuit boards used for electronic/electric equipments are

usually provided with terminal portions to connect with external connecting

terminals.

[0003]

In recent years, the so-called “flying lead” in which the terminal

portions are formed on both sides of the conductive pattern, rather than in

only either side thereof, is being in widespread use in order to meet the

demand for electronic/electric equipment to have increasingly higher

density and reduced size. It is known, for example, in suspension board

with circuit used for a hard disk drive that the terminals are provided in the

form of flying lead.

[0004]

To be more specific, the suspension board with circuit comprises a

supporting board 1 of stainless steel foil, a base layer 2 of an insulating

material formed on the supporting board 1, a conductive pattern 3 formed

HUTCHINSON EXHIBIT 1002
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on the base layer 2 in the form of a specified circuit pattern, and a cover

layer 4 of an insulating material, for covering the conductive pattern 3, as

shown in FIG. 21. The terminal portions 5 provided in the form of the

flying lead are formed on both sides of the conductive pattern 3 in the

following manner. The cover layer 4 is opened to expose a front side of the

conductive pattern 3, while also the supporting board 1 and the base layer 2

are opened to expose a back side of the conductive pattern 3. If necessary,

metal plated layers 6 are formed on the both sides of the thus exposed

conductive pattern 3 by nickel/gold plating and the like.

[0005]

Thereafter, these terminal portions formed as the flying lead are

bonded to external connecting terminals by applying supersonic vibration

thereto by use of a bonding tool and the like.

[0006]

In this terminal portion formed as the flying lead, since the both sides

of the conductive pattern are exposed, the supersonic vibration is easily

transmitted to the terminals. This is suitable for the bonding using the

supersonic vibration: on the other hand, this provides the disadvantage that

the conductive pattern exposed at both sides thereof is weak in physical

strength and is subject to stress concentration at edge portions of the

openings in the base layer and cover layer, to cause disconnection of the

conductive pattern with ease.

[0007]

SUMMARYOF THE INVENTION

It is the object of the invention to provide a new wired circuit board

HUTCHINSON EXHIBIT 1002
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having a terminal portion formed as a flying lead in which both sides of a

conductive pattern are exposed that can provide enhanced strength of the

conductive pattern by simple construction to effectively prevent occurrence

of disconnection of the conductive pattern.

[0008]

The present invention provides a wired circuit board comprising a first

insulating layer, a conductive pattern formed on thefirst insulating layer, a

second insulating layer formed on the conductive pattern, and an opening,

formed at the sameposition of the conductive pattern, for allowing the first

insulating layer and the second insulating layer to open, so as to form a

terminal portion in which front and back sides of the conductive pattern are

exposed, wherein at least any one of the first insulating layer, the second

insulating layer and the conductive pattern has reinforcing portions for

reinforcing the conductive pattern formed at ends of the openingin crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

[0009]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on the first insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein at least any one of

pew a ge ae te eeeaety
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the first insulating layer, the second insulating layer and the conductive

pattern has reinforcing portions for reinforcing the conductive pattern

formed at ends of the opening in crossing areas where ends of the opening

and the conductive pattern are crossed each other.

[0010]

In the wired circuit boards mentioned above, since at least any one of

the first insulating layer, the second insulating layer and the conductive

pattern has the reinforcing portions for reinforcing the conductive pattern

formed at the ends of the opening in the crossing areas where the ends of

the opening and the conductive pattern are crossed each other, the physical

strength of the conductive pattern at the ends of the opening can be

reinforced. This can produce the effect that for example when the

conductive pattern both sides of which are exposed is subject to stress

concentration at the end portions of the opening in the process of bonding

the terminal portion and the external connecting terminal by applying

supersonic vibration of a bonding tool, the disconnection of the conductive

pattern can be effectively prevented, thus providing improved bonding

reliability.

[0011]

In addition, the present invention provides a wired circuit board

comprising a first insulating layer, a conductive pattern formed on the first

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the sameposition of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

4 :

HUTCHINSON EXHIBIT 1002

cote Re ca eta a ay
PGP, om oP La ad tae,



HUTCHINSON EXHIBIT 1002PAGE 348 OF 422

10

15

20

PAGE 348 OF 422

Ae afe LasBotoa fed pele 2 dee eettnval BH, i ee MR? on dH PW tea
a . - .

conductive pattern are exposed, wherein the conductive pattern has

widened portions formed to extend in a widthwise direction substantially

orthogonal to an extending direction of the conductive pattern in crossing

areas where ends of the opening and the conductive pattern are crossed

each other.

[0012]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on thefirst insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second

insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to an extending direction of the conductive pattern

in crossing areas where endsof the opening and the conductive pattern are

crossed each other.

[0013]

In the wired circuit boards mentioned above, since the conductive

pattern has widened portions formed to extend in a widthwise direction

substantially orthogonal to the extending direction of the conductive
pattern in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other, the physical strength of the

conductive pattern at the ends of the opening can be reinforced. This can

HUTCHINSON EXHIBIT 1002
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produce the effect that for example when the conductive pattern both sides

of which are exposed is subject to stress concentration at the end portions of

the openingin the process of bonding the terminal portion and the external

connecting terminal by applying supersonic vibration of the bonding tool,

the disconnection of the conductive pattern can be effectively prevented,

thus providing improved bondingreliability.

[0014]

Further, the present invention provides a wired circuit board

comprisinga first insulating layer, a conductive pattern formed on the first

insulating layer, a second insulating layer formed on the conductive pattern,

and an opening, formed at the same position of the conductive pattern, for

allowing the first insulating layer and the second insulating layer to open,

so as to form a terminal portion in which front and back sides of the

conductive pattern are exposed, wherein the first insulating layer and/or

the second insulating layer have projections projecting from ends of the

opening onto the conductive pattcrn in the opening in the crossing areas

where the ends of the opening and the conductive pattern are crossed each

other.

[0015]

Also, the present invention provides a wired circuit board comprising a

metal supporting layer, a first insulating layer formed on the metal

supporting layer, a conductive pattern formed on the first insulating layer,

a second insulating layer formed on the conductive pattern, and an opening,

formed at the same position of the conductive pattern, for allowing the

metal supporting layer and the first insulating layer, and the second
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insulating layer to open, so as to form a terminal portion in which front and

back sides of the conductive pattern are exposed, wherein the first

insulating layer and/or the second insulating layer have projections

projecting from ends of the opening onto the conductive pattern in the

opening in the crossing areas where the ends of the opening and the

conductive pattern are crossed each other.

[0016]

In the wired circuit boards mentioned above, since the first insulating

layer and/or the second insulating layer have projections projecting from

the ends of the opening onto the conductive pattern in the opening in the

crossing areas wherethe ends of the opening and the conductive pattern are

crossed each other, the physical strength of the conductive pattern at the

ends of the opening can be reinforced. This can produce the effect that for

example when the conductive pattern both sides of which are exposed is

subject to stress concentration at the end portions of the opening in the

process of bonding the terminal portion and the external connecting

terminal by applying supersonic vibration of the bonding tool, the

disconnection of the conductive pattern can be effectively prevented, thus

providing improved bondingreliability.

[0017]

The wired circuit board of the present invention can provide high

bonding reliability so that the wired circuit board can be used as the

suspension board with circuit, even when formed as the flying lead in which

both sides of the conductive pattern are exposed.

[0018]
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows an embodiment of a wired circuit board (wherein a

widenedportion is formed) of the present invention: (a) is a sectional view of

§ aprincipal portion of a terminal portion of the wired circuit board; and (b) is

a plan view of the terminal portion of the same.

FIG. 2 is an enlarged plan view of FIG. 1(b).

FIG. 3 illustrates the production processes of a wired circuit board

shown in FIG.1:

10 (a) shows the step of forming a conductive pattern on a base layer;

(b) shows the step of forming a base layer on the conductive pattern;

(c) shows the step of forming a cover-side opening on the cover layer at

a portion thereof at which terminals are to be formed:

(d) showsthe step of forming a base-side opening on the base layer ata

15 portion thereof at which terminals are to be formed; and

(e) shows the step of forming a metal plated layer on each offront and

back sides of the conductive pattern exposed in the cover-side opening and

the base-side opening.

FIG. 4 shows another embodiment of the wired circuit board (wherein

20  acover-side projection and a base-side projection are formed) of the present

invention: (a) is a sectional view of a principal portion of a terminal portion

of the wired circuit board; and (b) is a plan view of the terminal portion of

the same.

FIG. 5 is an enlarged view of the plan view shownin FIG.4(b).

25 FIG. 6 is an enlarged view of the plane view of another embodiment

8
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