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

That each item of information contained in the information disclosure statement was first cited in any communication

|:I from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

0R

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

|: See attached certification statement.

|: The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

|Z A certification statement is not submitted herewith.
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Name/Print Registration Number 37,793 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given ceitain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary: and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

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

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may be disclosed. as a routine use. in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 12203) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

 

EFS Web 2.1.17

Page 255 of 1714

 



Page 256 of 1714

Litigation Search Report CRU 3999

:' T\\\\\\\§\\st\.- ._ §§ §§\\ §\§ \ ~.\\\\E

T6: Henry Tran From: Shanette Brown
Location: {ERU Location: CRU 3999

Art Unit: 3992 MDE 05D10

Sate: ml’EWEQM Phone: (571) 272-6632

Shanett.Brown@uspto.gov
 
  

 ........ §1\\\\\\\\\\\\\\\9

RE: 90/013,106—Litigati0n was found for US Patent Number: 5,796,183

Sources:

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any

litigation.

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases.

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases
found.

4) 1 performed a search in Lexis in the 1P Journal and Periodicals database for any articles on the patent.

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about

litigation on this patent.

 
Page 256 of 1714



Page 257 of 1714

Page 1 of 5

Westlaw Delivery Summary Report for BROWN,SHANETTE L

Date/Time of Request: Sunday, January 26, 2014 14:47 Central
Client Identifier: SB
Database: KEYCl'l'E-HIST
Citation Text: US PAT 5796183

Service: KeyCite
Lines: 369
Documents: 1

Images: 0

The material accompanying this summary is subject to copyright. Usage is governed by contract with Thomson Reuters,
West and their affiliates.

http://Web2.Westlaw.com/print/printstream.ast?mt:287&prft:HTMLE&pbe=BC6E23F9... 1/26/2014

Page 257 of 1714



Page 258 of 1714

Page 2 of 5

 

Date of Printing: Jan 26, 2014

KEYCITE

£9118 PAT 5796183 CAPACITIVE RESPONSES? ELECTRONEC SWITCHING CIRCUIT, Assignce:
Nartron Corporation (Aug 18, 1998)

History

Direct History

=> 1 CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT, US PAT 5796183,
1998 WL 1463338 (US. PTO Utility Aug 18, 1998)

Patent Family
2 CAPACITIVE REACTION ELECTRONIC SWITCH FOR ZERO FORCE APPLICATION

CONTAINS OSCILLATOR SUPPLYING FREQUENCY OF 50 KHZ OR HIGHER, AND
INPUT TOUCH TERMINAL, Derwent World Patents Legal 1997—394976+

Assignments

3 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 002, (DATE RECORDED: Aug 17, 2012)

4 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 002, (DATE RECORDED: Aug 17, 2012)

5 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 01 1, (DATE RECORDED: Dec 22, 2009)

6 ASSIGNEE(S): NARTRON CORPORATION, (DATE RECORDED: Feb 04, 1997)

7 Assignee(s): NARTRON CORPORATION, (DATE RECORDED: Jan 31, 1996)

Patent Status Files

.. Re—Examination Certificate, (OG DATE: May 07, 2013)

.. Request for Re—Examination, (OG DATE: Oct 02, 2012)

.. Certificate of Correction, (OG DATE: NOV 01, 2011)

.. Certificate of Correction, (OG DATE: May 11, 1999)

Docket Summaries

12 NARTRON CORPORATION ET AL v. HOURMAND, (W.D.MICH. Jul 20, 2010) (NO.
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Rangaire Corporation, (US. PTO Utility 1981)

33 KEYBOARD SWITCH, US PAT 4503294Assignee: Nippon Mektron Ltd., (US. PTO Utility
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PAT 5453644Assignee: U.S. Philips Corporation, (US. PTO Utility I995)

39 PROXIMITY ACTUATED POWER CONTROL VARIABLE AS TO SENSE AND

MAGNITUDE, US PAT 3984757 (US. PTO Utility 1976)
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49 TOUCH CO\ITROL SWITCH, US PAT 4264831 (US. PTO Utility 1981)

50 TOUCH COVTROL SWITCH, US PAT 4210822 (US. PTO Utility 1980)

51 TOUCH CO\ITROL SWITCH CIRCUIT, US PAT 4731548Assignee: Nartron Corporation,
(US. PTO Utility 1988)
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55 TOUCH LAMP, LATCHING AC SOLID STATE TOUCH SWITCH USABLE WITH SUCH
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61 TOUCH SENSITIVE ELECTRONIC SWITCH, US PAT 3879618Assignce: MAGIC DOT,
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ROBERT ELLIOTT, (US. PTO Utility 1975)

64 TOUCH SENSITIVE SWITCH, US PAT 4360737Assignee: Leviton Manufacturing Co, Inc.,
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US District Court Civil Docket

 
1 :10cv691

Nartron Corporation at at v, Hourmand

This case was retrieved from the court on Sunday, January 26, 2014
'xx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wxfixx“wt“xx“wt“xx“wt“xx“wt“xx“wt“xx“wt“&W&Q&W&Q&W&Q&W&Q&W&Q&W§N

'5: 07/ 20/ 2010

; Judge Robert Holmes Bell .: CLOSED
S: 09/08/2010

M “: 28:1338

\5; None

v. $0
. : Patent

 
== : Patent (830)

y: Patent Infringement
‘; None

t \: None  
“: Federal Question

Litigants Attorneys

Nartron Corporation Robert C.J. Tuttle
Plaintiff ATTORNEY TO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd Fl.
Southtield , MI 48075-1238
USA

(248) 358-4400
Fax: (248) 358-3351
Email:Rtutt|e@brookskushman.Com

Uusi, LIC Robert C.J. Tuttle
Plaintiff ATTORNEY TO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd Fl.
Southfield , MI 48075-1238
USA

(248) 358-4400
Fax: (248) 358-3351
Email:Rtutt|e@brookskushman.Com

Byron Hourmand
Defendant

Date if Proceeding Text Source

07/20/2010 1 COMPLAINT against Byron Hourmand filed by Nartron Corporation, UUSI,
LLC (Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Exhibit C, # 4 Exhibit
D, # 5 Exhibit E, # 6 Exhibit F. # 7 Exhibit G, # 8 Exhibit H, # 9 Exhibit |,
# 10 Exhibit J, # 11 Exhibit K, # 12 Civil Cover Sheet)(rmw) (Entered:
07/21/2010)

https://courtlink.1exisnexis.corn/ControlSuppom/UserControls/ShowDocketaspx?Key:151 1/26/2014

Page 262 of 1714



Page 263 of 1714

LexisNexis CourtLink - Show Docket

07/20/2010

07/20/2010

07/20/2010

07/20/2010

07/21/2010

08/16/2010

08/16/2010

09/01/2010

09/08/2010

09/09/2010

RECEIPT: in the amount of $350.00, receipt number GR020949; for filing
fees (rmw) (Entered: 07/21/2010)

SUMMONS ISSUED as to defendant Byron Hourmand (rmw) (Entered:
07/21/2010)

CORPORATE DISCLOSURE STATEMENT by Nartron Corporation (rmw)
(Entered: 07/21/2010)

CORPORATE DISCLOSURE STATEMENT by UUSI, LLC (rmw) (Entered:
07/21/2010)

REPORT from the Clerk, WDMI, to the Director of the US. Patent and
Trademark Office on the filing of a PATENT ACTION (rmw) (Entered:
07/21/2010)

SUMMONS returned executed: Byron Hourmand served on 8/4/2010.
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

SUMMONS returned executed; Byron Hourmand served on 7/27/2010,
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

UNOPPOSED MOTION to approve consent judgment by plaintiffs Nartron
Corporation, UUSI, LLC; (Tuttle, Robert) (Entered: 09/01/2010)

ORDER granting 7 motion to approve consent judgment ; signed by Judge
Robert Holmes Bell (Judge Robert Holmes Bell, kcb) (Entered:
09/08/2010)

REPORT from the Clerk, WDMI, to the Director of the U.S. Patent and

Trademark Office on the determination of a PATENT ACTION (gjf)
(Entered: 09/09/2010)

Page 2 of 2
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US District Court Civil Docket

 
Qrg. Ltd” A/ K/ A Quantum Research Group, Ltd. v. Nartron Corporation

This case was retrieved from the court on Sunday, January 26, 2014
'R\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V:\\\\VR\\\V1&\VR\\\VN

 CLOSED

11/28/2007

28:2201

‘: Both

. ;$0
\2 Patent

 
 

 

‘: Patent (830)

e; Declaratory Judgement

 t: None

U.S. District Court, Western
District of PA, 2:06-CV-500

. :1: Federal Question

 
Litigants Attorneys

Qrg, Ltd. Andrew E. Falsetti
a/k/a Quantum Research Group. Ltd. LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Plaintiff [Termz 10/23/2007]

Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412-288-3844

Email:Afalsetti@reedsmith.Com

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Reed Smith
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412.288.3008

Email:Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412—288—3258

Email:Gtabachnick@reedsmith.Com

Robert B. Hoffm an
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LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street. 8th Floor
Harrisburg. PA 17101
USA

(717) 237-7182
Email:Rhoffman@eckertseamans.Com

Nartron Corporation Mark D. Chuey
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Brooks Kushman PC.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248-358-4400

Email:Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh, PA 15222-1319
USA
412-297-4900

Email:Mgrace@cohenlaw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman PC.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248—358—4400

Email:Rtutt|e@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Cohen & Grigsby. PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email:Twettach@cohen|aw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, PC.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Email:Jbradley@cohenlaw.Com

Nartron Corporation Mark D. Chuey
Counterclaim Plaintiff LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Brooks Kushman PC.
1000 Town Center 22nd Floor

Southfield , MI 48075—1238
USA
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248—358—4400

Email: Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh, PA 15222—1319
USA
412-297-4900

Email: Mgrace@cohenlaw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman PC.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248-358-4400

Email:Rtuttle@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Cohen & Grigsby, PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email:Twettach@cohenlaw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, RC.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Em ail:Jbradley@cohenlaw.Com

Qrg, Ltd. Andrew E. Falsetti
Counterclaim Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

[Term: 10/23/2007]
Reed Smith LLP
435 Sixth Avenue

Pittsburgh. PA 15219
USA
412—288—3844

Email:Afalsetti@reedsmith.Com

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Reed Smith
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412.288.3008

Email:Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
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Bate

09/12/2006

09/13/2006

09/13/2006

09/20/2006

09/21/2006
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Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412-288-3258

Email:Gtabachnick@reedsmith.Com

Robert B. Hoffm an

Page 4 of 9

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street. 8th Floor

Harrisburg. PA 17101
USA

(717) 237—7182
Email:Rhoffman@eckertseamans.Com

Proceeding Text

Case transferred in from District of Western District of Pennsylvania; Case
\Iumber 2:06-CV-500. Original file with documents numbered 1-17,
certified copy of transfer order and docket sheet received. filed by ORG.
_TD.. (Attachments: # 1 Civil Cover Sheet # 2 Receipt# 3 Doc. 2-
Disclosure Statement# 4 Doc. 3- Summons# 5 Doc. 4- Motion to

Dismiss# 6 Proposed Order to Motion to Dismiss# 7 Doc. 5- Brief in
Support to Motion to Dismiss# 8 Exhibit A# 9 Exhibit B# 10 Exhibit C# 11
Doc. 6— Notice of Appearance by Thomas C. Wettach# 12 Doc. 7— Notice;
Response to Motion to Dismiss# 13 Doc. 8- Motion for Discovery# 14
Droposed Order for Motion for Discovery# 15 Exhibit 1# 16 Exhibit 2# 17
Exhibit 3# 18 Exhibit 4# 19 Exhibit 6# 20 Exhibit 7# 21 Exhibit 8# 22

Exhibit 9# 23 Exhibit 5 (Motion for Discovery)# 24 Doc. 9-
\Iotice:Response to Motion for Discovery# 25 Doc. 10- Brief in Opp. to
Vlotion for Discovery# 26 Exhibit A (Brief in Opp. to Discovery)# 27
Exhibit B (Brief in Opp. to Discovery)# 28 Exhibit C (Brief in Opp. for
Discovery)# 29 Exhibit D- (Brief in Opp. to Discovery)# 30 Doc. 11- Order
Granting Motion for Discovery# 31 Doc. 12- Brief in Opp. to Motion to
Dismiss# 32 Exhibit A (Brief in Opp. to Motion to Dismiss)# 33 Exhibit B
(Brief in Opp. to Motion to Dismiss)# 34 Exhibit C (Brief in Opp. to Motion
0 Dismiss)# 35 Declaration of Richard T. Ting# 36 Declaration of Andrew

E. Falsetti# 37 Declaration of Harald Philipp# 38 Declaration of Chris
Bede# 39 Doc. 3 — Motion for Leave to File a Brief in Reply# 40 Exhibit A
(Motion to File Brief in Reply)# 41 Doc. 14- Response to Motion for Leave
to File a Brief in Reply# 42 Supplemental Declaration of Richard Ting# 43
Doc. 15-Order Granting Motion to File Brief in Reply# 44 Doc. 16- Brief in
Reply# 45 Exhibit A (Brief in Reply)# 46 Doc. 17- Order Denying Motion
to Dismiss. ADDITIONAL ATTACHMENTS ADDED-TRANSFER LETTER AND

DOCKET FROM WESTERN DISTRICT OF PA(s) added on 9/13/2006 (crh, ).
(Entered: 09/13/2006)

SPECIAL ADMISSION FORM SENT to Andrew E. Falsetti, Mark A. Grace
&amp: Thomas C. Wettach (crh, ) (Entered: 09/13/2006)

Transfer Letter to Counsel (crh, ) (Entered: 09/13/2006)

NOTICE:A Case Mgmnt Conf has been set for 10/24/2006 @ 9:15 AM
before Honorable Sylvia H. Rambo. This conference is by phone and the
call is to initiated by the pltf. unless otherwise agreed upon. A joint case
mgmnt plan is to be filed n/I/t10/17/06.(ma,) (Entered: 09/20/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Andrew E.
Falsetti on behalf of ORG, LTD. Attorney Andrew E. Falsetti is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)
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09/21/2006

09/21/2006

09/22/2006

09/22/2006

09/29/2006

09/29/2006

10/02/2006

10/02/2006

10/06/2006

10/17/2006

10/18/2006

10/18/2006

10/19/2006

10/19/2006

10/24/2006

11/01/2006
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10

11

12

13

14

15

16

17

18

20

21

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Gene A.
Tabachnick on behalf of QRG, LTD. Attorney Gene A. Tabachnick is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)

NOTICE of Appearance by Robert B. Hoffman on behalf of QRG, LTD.
(Hoffman. Robert) (Entered: 09/21/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Andrew Falsetti, Esq. on
behalf of ORG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Gene Tabachnick, Esq. on
behalf of QRG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark D. Chuey on
behalf of NARTRON CORPORATION Attorney Mark D. Chuey is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146486 (crh,)
(Entered: 09/29/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Robert C.J. Tuttle
on behalf of NARTRON CORPORATION Attorney Robert C.J. Tuttle is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146485.
(crh, ) (Entered: 09/29/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Mark D. Chuey. Esq. on
behalf of Nartron/Signed by Judge Sylvia H. Rambo on 10/02/06. (ma, )
(Entered: 10/02/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Robert Tuttle, Esq. on
behalf of Nartron.Signed by Judge Sylvia H. Rambo on 10/02/06. (ma, )
(Entered: 10/02/2006)

ANSWER to Complaint by NARTRON CORPORATION. (Attachments: # 1
Exhibit(s) A# 2 Exhibit(s) B)(Bradley, Jill) (Entered: 10/06/2006)

CASE MANAGEMENT PLAN by QRG, LTD.. (Falsetti, Andrew) (Entered:
10/17/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark A. Grace on
behalf of NARTRON CORPORATION Attorney Mark A. Grace is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146621. (crh,)
(Entered: 10/18/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Thomas C.
Wettach on behalf of NARTRON CORPORATION Attorney Thomas C.
Wettach is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146621. (crh, ) (Entered: 10/18/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Mark Grace, Esq. on behalf
of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma, ) (Entered:
10/19/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Thomas Wettach, Esq. on
behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma, )
(Entered: 10/19/2006)

ORDER — STANDARD CASE MANAGEMENT TRACK Case placed on the
08/2007 trial list. Cases on this list are scheduled to begin on 9/4/2007
following all j/s‘s starting at 9:30 AM. A date certain may be discussed at
the PTC which is set for 8/17/2007 @ 1:30 PM: Discovery due by
2/28/2007. Dispositive Mtns due by 6/20/2007. PTMs due by 8/10/2007.
See order for other ddls. Signed by Judge Sylvia H. Rambo on 10/24/06.
(ma, ) (Entered: 10/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1) by NARTRON
CORPORATION. (Attachments: # 1 Certificate of Compliance With Local
Rule 7.1# 2 Proposed Order)(Grace, Mark) (Entered: 11/01/2006)
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11/01/2006

11/16/2006

11/27/2006

11/30/2006

12/01/2006

12/01/2006

02/12/2007

03/02/2007

03/02/2007

03/08/2007

03/19/2007

03/20/2007

03/23/2007

03/26/2007

03/29/2007
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22

23

24

25

26

27

29

30

31

32

33

34

35

36

BRIEF IN SUPPORT re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12

(b)(1) filed by NARTRON CORPORATION. (Attachments: # 1 Declaration of
John E. Nemazi# 2 Exhibit(s) A - G)(Grace, Mark) (Entered: 11/01/2006)
BRIEF IN OPPOSITION re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P.

12(b)(1) filed by QRG, LTD.. (Attachments: # 1 Affidavit /Declaration of
Harald Philipp# 2 Exhibit(s) 1# 3 Exhibit(s) 2# 4 Exhibit(s) 3# 5 Exhibit
(3) 4# 6 Exhibit(s) 5# 7 Exhibit(s) 6# 8 Exhibit(s) 7)(Fa|setti. Andrew)
(Entered: 11/16/2006)

REPLY BRIEF re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1)
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit(s) 1)(Grace,
Mark) (Entered: 11/27/2006)

MOTION to Clarify The Case Caption by QRG, LTD.. (Attachments: # 1
Certificate of Compliance with Local Rule 7.1# 2 Proposed Order)(Falsetti,
Andrew) (Entered: 11/30/2006)

BRIEF IN SUPPORT re 25 MOTION to Clarify The Case Caption filed by
QRG, LTD..(Falsetti, Andrew) (Entered: 12/01/2006)

ORDER deferring ruling on Motion to Clarify 25 pending decision on dft‘s
mtn to dismissSigned by Judge Sylvia H. Rambo on 12/01/06 (ma.)
(Entered: 12/01/2006)

NOTICE by QRG, LTD. of Dismissal of Related Action (Attachments: # 1
Appendix Eastern District of Michigan Order and Opinion Granting Motion
to Dismiss)(Falsetti, Andrew) (Entered: 02/12/2007)

MEMORANDUM AND ORDER: Denying in part dft’s mtn to dismiss 21 as
follows: a) The Court will reserve ruling with regard to the
"capacitivetouch sensor products and related com ponents” issue and grant
Pltf Iv toamend the complaint on or before 4/2/07.b) Mtn is denied in all
other respects.2) Pltf's Mtn to Clarify the Case Caption 25 isGRANTED. The
Clrk shall change the case caption as to pltf to read: "QRG. Ltd.. a/k/a
Quantum Research Group,Ltd., Plaintiff." All future filings shall display this
caption. 3) An amended cmo will follow.Signed by Judge Sylvia H. Rambo
on 03/02/07 (ma, ) (Entered: 03/02/2007)
AMENDED CASE MANAGEMENT ORDER: J/S and Trial continued to the

10/1/2007 list beginning at 9:30 AM before Honorable Sylvia H. Rambo.
Discovery due by 3/30/2007. Dispositive Mts ddl 7/20/2007. PTMs due by
9/7/2007. PTC rescheduled for 9/14/2007 @ 10:00 AM before Honorable
Sylvia H. Rambo. See order for other ddls.Signed by Judge Sylvia H.
Rambo on 03/02/07. (ma. ) (Entered: 03/02/2007)

AMENDED COMPLAINT against NARTRON CORPORATION, filed by QRG,
LTD..(Falsetti. Andrew) (Entered: 03/08/2007)

ANSWER to Amended Complaint, COUNTERCLAIM against all defendants
by NARTRON CORPORATION.(Grace, Mark) (Entered: 03/19/2007)

Correction made to docket sheet to reflect QRG, LTD. as the Counterclaim
Defendant with appropriate counsel listed as per the 3/19/07 Amended
Complaint and Counterclaim 33. (dfm ) (Entered: 03/20/2007)

MOTION to Strike Counterclaim by QRG, LTD.. (Attachments: # 1 Exhibit
(3) A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D# 5 Brief in Support#
6 Proposed Order)(Fa|setti, Andrew) (Entered: 03/23/2007)

BRIEF IN SUPPORT re 34 MOTION to Strike Counterclaim filed by ORG,
LTD..(FaIsetti. Andrew) (Entered: 03/26/2007)

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by NARTRON
CORPORATION. (Attachments: # 1 Exhibit(s) A# 2 Exhibit(s) B# 3 Exhibit
(s) C— Part 1# 4 Exhibit(s) C — Part 2# 5 Exhibit(s) D# 6 Exhibit(s) E# 7
Exhibit(s) F# 8 Exhibit(s) G# 9 Exhibit(s) H# 10 Exhibit(s) I)(Grace,
Mark) (Entered: 03/29/2007)
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03/29/2007

04/12/2007

04/23/2007

04/23/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/08/2007

05/08/2007

05/08/2007

05/10/2007
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37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

54

CERTIFICATE of of Compliance by NARTRON CORPORATION re 36 Reply
Brief,. (Grace, Mark) (Entered: 03/29/2007)

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by ORG, LTD..
(Falsetti, Andrew) (Entered: 04/12/2007)

MEMORANDUM AND ORDER denying pltf‘s Motion to Strike 34 .Signed by
Judge Sylvia H. Rambo on 04/23/07 (ma, ) (Entered: 04/23/2007)

NOTICE: A scheduling Conference has been scheduled for 5/10/2007 @
9:00 AM before Honorable Sylvia H. Rambo. This conference is by phone
with the call to be initiated by the pItf.Signed by Judge Sylvia H. Rambo
on 04/23/07. (ma, ) (Entered: 04/23/2007)

REPLY/ ANSWER to Counterclaim for Patent Infringement by ORG, LTD..
(Falsetti, Andrew) (Entered: 05/07/2007)

MOTION for Partial Summary Judgment on Plaintiff QRG‘s Declaratory
Judgment Claim for Unenforceability of The Five Nartron Patents-In-Suit
by NARTRON CORPORATION.(Grace, Mark) (Entered: 05/07/2007)

STATEMENT OF FACTS re 42 MOTION for Partial Summary Judgment on
Plaintiff QRG‘s Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents-In-Suit filed by NARTRON CORPORATION. (Attachments:
# 1 Index of Exhibits# 2 Exhibit(s) A# 3 Exhibit(s) B# 4 Exhibit(s) C)
(Grace, Mark) (Entered: 05/07/2007)

BRIEF IN SUPPORT re 42 MOTION for Partial Summary Judgment on
Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents—In—Suit filed by NARTRON CORPORATION.(Grace, Mark)
(Entered: 05/07/2007)

EXHIBIT A to Brief in Support by NARTRON CORPORATION re 44 Brief in
Support. (Grace, Mark) (Entered: 05/07/2007)

EXHIBIT PROPOSED ORDER by NARTRON CORPORATION re 42 MOTION
for Partial Summary Judgment on Plaintiff QRG‘s Declaratory Judgment
Claim for Unenforceability of The Five Nartron Patents-In-Suit. (Grace,
Mark) (Entered: 05/07/2007)

MOTION for Partial Summary Judgment that the Nartron Patents—In—Suit
Are Not Invalid by NARTRON CORPORATION. (Attachments: # 1 Proposed
Order)(Grace, Mark) (Entered: 05/07/2007)

STATEMEN" OF FACTS re 47 MOTION for Partial Summary Judgment that
the Nartron Patents-In-Suit Are Not Invalid filed by NARTRON
CORPORAT ON. (Attachments: # 1 Index# 2 Exhibit(s) A# 3 Exhibit(s) B#
4 Exhibit(s) C# 5 Exhibit(s) D# 6 Exhibit(s) E)(Grace, Mark) (Entered:
05/07/2007)

BRIEF IN SJPPORT re 47 MOTION for Partial Summary Judgment that the
Nartron Patents-In-Suit Are Not Invalid filed by NARTRON CORPORATION.
(Attachments: # 1 Exhibit(s) A)(Grace, Mark) (Entered: 05/07/2007)

CERTIFICATE of Compliance with Word-Count Limit by NARTRON
CORPORAT ON re 44 Brief in Support. (Grace. Mark) (Entered:
05/08/2007)

CERTIFICATE of Compliance with Word—Count Limit by NARTRON
CORPORAT ON re 49 Brief in Support. (Grace. Mark) (Entered:
05/08/2007)

Pursuant to the Local Rules and ECF User Manual, all motions and briefs
should be filed simultaneously with their corresponding proposed orders,
exhibits and any certificates as attachments to the main documents and
not as individual documents. (dfm ) (Entered: 05/08/2007)

ORDER: 1) The fact discovery ddI shall be ext‘d to (90) daysfrom the date
of this order;2) W/i (30) days of this order, the parties shall depose
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06/14/2007

06/19/2007

07/09/2007

07/13/2007

07/27/2007

08/01/2007

08/10/2007

09/26/2007
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55

56

58

59

60

61

62

63

Mr.lngraham, an inventor;3) W/i (30) days of this order, the parties shall
jointlydetermine whether the issues and patents involved in this case can
be narrowed;4) A telephonic status conference shall take place on
6/26/07, at 9:30 a.m. Pltf shall initiate the call; 5) Briefing of Nartrons two
partial mtns for sum jgm (Docs. 42 and 47) is STAYED until 8/17/07. On
or before that date,Nartron shall notify the crt and QRG whether it intends
to rely upon the mtnsas they are, or withdraw the mtns and file a new
dispositive mtn. If Nartronelects to file a new dispositive mtn, it must do
so by 8/17/07. If Nartronleaves the mtns as they are, briefing will resume
in accord w/LRs and QRGs responses will be due on or before 9/4/07;6)
The case management deadlines are amended as follows:Jury
Selection/Trial Date December 3, 2007@ 9:30 AMFact Discovery DdI
8/10/07;Amended Dispositive Mtns &amp; Brsups 08/17/07; Pltfs Expert
Reports 08/24/07;ths Expert Reports 09/7/07;Supp|emental Reports
09/21/07;Mtns in Limine &amp; Brsups 10/09/07;Mts in Limine Response
10/19/07;Mtns in Limine Reply 10/26/07;P—T Conference 11/16/07@
11:00 AM;P—T Memoranda11/9/O7; Signed by Judge Sylvia H. Rambo on
05/10/07. (ma, ) (Entered: 05/10/2007)

STATUS REPORT to the Court on Narrowing of Issues and Patents
Involved, and Request for Order for Mandatory Rule 26(a)(1) Disclosures
by the Parties by NARTRON CORPORATION. (Attachments: # 1 EXhibit(s)
A# 2 EXhibit(s) B# 3 EXhibit(s) C# 4 EXhibit(s) D)(Grace, Mark) (Entered:
06/14/2007)

ORDER: Pltf ORG, Ltd. a/k/a Quantum Research Group, Ltd. shall respond
to thepoints and proposals set forth in Nartrons status report 55 and
proposed order no later thanJuIy 9, 2007. Signed by Judge Sylvia H.
Rambo on 06/19/07. (ma. ) (Entered: 06/19/2007)

NOTICE by QRG, LTD. in Response to Nartron's Report and Proposed
Order (Attachments: # 1 Word-Count Certificate# 2 Proposed Order # 3
EXhibit(s) 1# 4 EXhibit(s) 2# 5 EXhibit(s) 3# 6 EXhibit(s) 4# 7 EXhibit(s)
5# 8 EXhibit(s) 6# 9 EXhibit(s) 8# 10 EXhibit(s) 9# 11 Exhibit(s)10# 12
EXhibit(s) 11# 13 Exhibit(s)12# 14 EXhibit(s) 7)(Fa|setti, Andrew)
(Entered: 07/09/2007)

RESPONSE by NARTRON CORPORATION to 58 Notice.. (Attachments: # 1
EXhibit(s) 1-4)(Grace, Mark) (Entered: 07/13/2007)

Joint MOTION for Extension of Time to Complete Discovery by QRG, LTD..
(Attachments: # 1 Proposed Order)(Fa|setti, Andrew) (Entered:
O7/27/2007)

MEMORANDUM AND ORDER: 1) The claims and counterclaim in the
captioned case are limited tothose involving QRGs QProx EZSR, QT110,
QT113, QT9701, and QT1106products, and Nartrons patents US. patents:
4,731,548: 4,758,735: 4.831,279:5,087.825: 5,796,183. All other claims

are DISMISSED for lack of subject matterjurisdiction.2) Defendant Nartron
Corporations Motion for Partial SummaryJudgment on Plaintiff QRGs
Declaratory Judgment Claim for Unenforceability ofthe Five Nartron
Patents-in-Suit 42 and Motion for Partial SummaryJudgment that the
Nartron Patents-in-Suit are not Invalid 47 areSTRICKEN.3) Disposition of
the parties Joint Motion to Revise Case ManagementOrder 60 is deferred
pending the outcome of mediation.4) The parties shall notify the court no
later than August 10, 2007,whether they intend to obtain their own
mediator or request the court to appoint amediator.5) Mediation shall be
completed no later than September 14, 2007.Signed by Judge Sylvia H.
Rambo on 08/01/07 (ma, ) (Entered: 08/01/2007)

NOTICE by QRG, LTD. and Nartron Corporation Regarding Mediator
Selection (Falsetti, Andrew) (Entered: 08/10/2007)

STATUS REPORT by NARTRON CORPORATION. (Grace, Mark) (Entered:
09/26/2007)

Page 8 of 9

1/26/2014



Page 272 of 1714

LexisNeXis CourtLink - Show Docket

10/22/2007

10/23/2007

10/23/2007

10/23/2007

11/28/2007

11/28/2007

64

65

66

67

68

69

STATUS REPORT (Joint) by NARTRON CORPORATION. (Grace, Mark)
(Entered: 10/22/2007)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Clay P. Hughes
on behalf of QRG, LTD. Attorney Clay Hughes is seeking special admission.
Filing fee $ 25, receipt number 1136392.. (Hughes, Clay) (Entered:
10/23/2007)

ATTORNEY SUBSTITUTION — Withdrawal and Entry of Attorney
Appearance. Attorney Andrew E. Falsetti terminated. Attorney Clay P.
Hughes and Clay P. Hughes for QRG, LTD. added. (Hughes. Clay)
(Entered: 10/23/2007)

SPECIAL ADMISSIONS FORM APPROVED as to Clay Hughes, Esq. on behalf
of QRGSigned by Judge Sylvia H. Rambo on 10/23/07. (ma, ) (Entered:
10/23/2007)

STIPULATION of Dismissal with Prejudice by NARTRON CORPORATION.
(Grace, Mark) (Entered: 11/28/2007)

ORDER APPROVING STI PULATION OF DISMISSAL. Signed by all parties.
Case termed.Signed by .Judge Sylvia H. Rambo on 11/28/07. (ma.)
(Entered: 11/28/2007)

Page 9 of 9

https://courtlink.lexisnexis.corn/ControlSuppom/UserControls/ShowDocket.ast?Key:151

Page 272 of 1714

Copyright © 2014 LexisNexis CourtLink. Inc. All rights reserved.
** * THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY * * *

1/26/2014



Page 273 of 1714

LexisNeXis CourtLink - Show Docket Page 1 of 3

:\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V\\\\\\n\\\V-t\\\\\n\\\V-t\\\\\n\\\\

US District Court Civil Docket

Qrg, Ltd. v. Nartron Corporation

This case was retrieved from the court on Sunday, January 26, 2014
-xx“AWxx“5&1“xx“AWxx“5&1“xx“5&1“xx“amt“xx“5&1“xx“AWxx“5&1“xx“AWxx“5&1“xx“amt“xx“AWxx“5&1“xx“5&1“xx“AWxx“Amt“&w&w&m&w&w&w&w&w&m&w&ww

to: Q‘\ 04/ 13/ 2006

‘ “ Donetta W. Ambrose mass (lode: CLOSED

  
. {Itasssadr 09/07/2006

Patent (830) 2: 28:2201

‘ : Declaratory Judgment 7; Plaintiff

: None 2 $0
\: None : Patent

‘ : Federal Question

Litigants Attorneys

Qrg, Ltd. Andrew E. Falsetti
Plaintiff LEAD ATTORNEY

Reed Smith
435 Sixth Avenue

Pittsburgh, PA 15219-1886
USA

(412) 288-3844
Fax: (412) 288-3063
Email:Afa|setti@reedsmith.Com

Nartron Corporation Mark A. Grace
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Cohen & Grace, LLC
105 Braunlich Dr. Suite 300

Pittsburgh , PA 15237
USA

(412) 680-1266
Email:Mgrace@cohengrace.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Cohen & Grace LLC

105 Braunlich Drive, Suite #300
Pittsburgh , PA 15237-3351
USA

(412) 847-0300
Email:Twettach@cohengrace.Com

Date # Proceeding Text Source

https://courtlink.1exisnexis.corn/ControlSuppom/UserControls/ShowDocketaspx?Key=151 1/26/2014

Page 273 of 1714



Page 274 of 1714

LexisNeXis CourtLink - Show Docket

04/13/2006

04/13/2006

04/14/2006

04/14/2006

04/24/2006

05/08/2006

05/08/2006

05/09/2006

05/09/2006

05/12/2006

05/22/2006

05/26/2006

05/30/2006

05/30/2006

07/31/2006

08/04/2006

08/07/2006
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10

11

12

13

14

COMPLAINT against NARTRON CORPORATION ( Filing fee $ 350 receipt
number 3312.) filed by QRG, LTD.. (Attachments: # 1 Civil Cover Sheet #
2 Receipt #3312)(jsp) (Entered: 04/14/2006)

Disclosure Statement by ORG. LTD. (jsp) (Entered: 04/14/2006)

Summons Issued as to NARTRON CORPORATION. (jsp) (Entered:
04/14/2006)

Remark: E-mail notification to the US. Patent and Trademark Office with

complaint and docket entries attached sent this date. (jsp, ) (Entered:
04/14/2006)

SUMMONS/ Return of Service Returned Executed by ORG, LTD.. NARTRON
CORPORATION served on 4/18/2006, answer due 5/8/2006. (Tabachnick,
Gene) (Entered: 04/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(2) by NARTRON
CORPORATION. (Attachments: # 1 Proposed Order (Grace. Mark)
(Entered: 05/08/2006)

BRIEF in Support re 4 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)
(2) filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2
Exhibit B# 3 Exhibit C)(Grace, Mark) (Entered: 05/08/2006)

\IOTICE of Appearance by Thomas C. Wettach on behalf of NARTRON
CORPORATION (Wettach, Thomas) (Entered: 05/09/2006)

\IOTICE: Response to Defendant‘s Motion to Dismiss (Docket No. 4) due
by 5/30/2006. (jlh ) (Entered: 05/09/2006)

VIOTION for Discovery on Personal Jurisdiction by ORG, LTD..
(Attachments: # 1 Proposed Order # 2 Exhibit 1# 3 Exhibit 2# 4 Exhibit
3# 5 Exhibit 4# 6 Exhibit 5# 7 Exhibit 6# 8 Exhibit 7# 9 Exhibit 8# 10

Exhibit 9)(Fa|setti, Andrew) (Entered: 05/12/2006)

\IOTICE: Response to Plaintiff‘s Motion for Leave to Take Discovery on the
Personal Jurisdiction Issue Raised by Defendant‘s Motion to Dismiss shall
be due by 5/29/2006. In addition, the Plaintiff's response to the
Defendant‘s Motion to Dismiss shall be continued from May 30, 2006 until
a date set forth in a future order of this court. (jlh) (Entered: 05/22/2006)

BRIEF in Opposition re 8 MOTION for Discovery on Personal Jurisdiction
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2 Exhibit
B# 3 Exhibit C# 4 Exhibit D)(Grace, Mark) (Entered: 05/26/2006)

 
ORDER granting 8 Motion for Discovery ( as stated more fully in order).
Signed by Judge Donetta W. Ambrose on 5/30/06. (jlh) (Entered:
05/30/2006)

Response to Motion to Dismiss due by 7/30/2006. (jlh) (Entered:
05/30/2006)

BRIEF in Opposition re 4 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12
(b)(2) filed by QRG, LTD.. (Attachments: # 1 Exhibit A# 2 Exhibit B# 3
Exhibit C# 4 Affidavit /Declaration of Richard T. Ting in Support of Org‘s
Oppostion to Defendant's Motion to Dismiss# 5 Affidavit /Declaration of
Andrew E. Falsetti in Support of Qrg's Oppostion to Defendant‘s Motion to
Dismiss# 6 Affidavit /Dec|aration of Harald Philipp in Support of Qrg’s
Oppostion to Defendant‘s Motion to Dismiss# 7 Affidavit /Dec|aration of
Chris Bede in Support of ORG‘s Oppostion to Defendant‘s Motion to
Dismiss)(Fa|setti, Andrew) (Entered: 07/31/2006)

MOTION for Leave to File A Brief in Reply to Plaintiff QRG's Opposition to
Defendant's Motion to Dismiss by NARTRON CORPORATION.
(Attachments: # 1 Exhibit A)(Grace, Mark) (Entered: 08/04/2006)

RESPONSE to Motion re 13 MOTION for Leave to File A Brief in Reply to
Plaintiff QRG‘s Opposition to Defendant's Motion to Dismiss filed by ORG,

Page 2 of 3
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08/09/2006

08/09/2006

09/07/2006

09/07/2006

09/07/2006

15

16

17

LTD.. (Attachments: # 1 Affidavit /Supp|ementa| Declaration of Richard T.
TIng)(Falsetti, Andrew) (Entered: 08/07/2006)

ORDER granting 13 Motion for Leave to File Reply Brief. Signed by Judge
Donetta W. Ambrose on 8/8/06. (jlh ) (Entered: 08/09/2006)

BRIEF IN REPLY to Response to Motion re 4 MOTION to Dismiss Pursuant
to Fed.R.Civ.P. 12(b)(2) filed by NARTRON CORPORATION. (Attachments:
# 1 Exhibit A)(Grace, Mark) Modified text to reflect title of document on
8/10/2006 (jsp, ). (Entered: 08/09/2006)

ORDER denying 4 Motion to Dismiss. as set forth more fully in the Opinion
accompanying this Order: It is further ORDERED that the within case is
transferred to the United States District Court for the Middle District of

Pennsylvania. The Clerk of Court is directed to transfer this case forthwith
to the U.S. District Court for the Middle District of Pennsylvania. Signed by
Judge Donetta W. Ambrose, Chief Judge, on 09/07/2006. (adb) (Entered:
09/07/2006)

Case transferred to District of USDC Middle District of PA. Original file,
certified copy of transfer order, retrieval instructions and docket sheet
sent. (jsp) (Entered: 09/07/2006)

Remark: E-mail notification to the U.S. Patent and Trademark Office with

copy of order transferring this action to the USDC for the Middle District of
Pennsylvania sent on September 7, 2006. (jsp) (Entered: 09/07/2006)

Page 3 of 3

https://courtlink.lexisnexis.corn/ControlSuppom/UserControls/ShowDocketaspx?Key:151

Page 275 of 1714

Copyright © 2014 LexisNexIs CourtLink, Inc. All rights reserved.
** * THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY * * *

1/26/2014



Page 276 of 1714

LexisNeXis CourtLink - Show Docket Page 1 of 10

I\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\‘-h\\‘N\\\\\"h\\\V-\\\\\‘h\\\‘

US District Court Civil Docket

\tM a ‘. \ § . .\‘ \ \ 1“ \‘. \¢\\\‘.\,~\m \\1\ \K.‘\\(«\
3.: Q. vita‘vix. snnnuflusz Luzxuhsz

2:03cv75169

Nartron Corp “9:". Gen Eieo, at at

This case was retrieved from the court on Sunday, January 26, 2014
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‘5 Ffiit‘efir 12/ 24/ 2003

: District Judge Nancy G.
Edmunds

 
‘ : Magistrate Judge Virginia M.

Morgan

L‘L Patent (830)

 * :None

At
“Net: None

 : Federal Question

Litigants

Nartron Corporation
Plaintiff
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 4.13.: CLOSED

" oz: 02/ 14/ 2005

 

3:6

Sum ‘0‘0‘ Both

‘ r$0
“: Patent

Attorneys

Ernie L. Brooks - INACTIVE

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman
1000 Town Center 22nd Floor

Southtield , MI 48075
USA
248-358-4400

John E. Nemazi

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Jnemazi@brookskushman.Com

Sangeeta G. Shah
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248—358—4400

Email:Sshah@brookskushman.Com

Thomas W. Cunningham
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LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Tcunningham@brookskushman.Com

General Electric J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104—1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Term: 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy. MI 48083
USA
248—362—3707
Fax: 248—382—0422

Emai|:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ai|:Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248—233—0852
Fax: 214—999—1576

Email:Philip.Kess|er@tk|aw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One lBM Plaza
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Suite 4700

Chicago, IL 60611—7603
USA
312-222-9350

Maytag Corporation J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734—418—4254
Fax: 734—418—4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Termz 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy, MI 48083
USA
248-362-3707
Fax: 248-382-0422

Email:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Butzel Long
150 W. Jefferson Suite 100

Detroit. MI 48226-4430
USA
313—225—7000

Email:Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One lbm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago. IL 60611-7603
USA
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312—222—9350

Touchsensor Technologies, L. L. C. J. Michael Huget
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Term: 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy , Ml 48083
USA
248—362—3707
Fax: 248-382-0422

Emai|:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ai|:Orlowski@butzeI.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One lbm Plaza

Chicago. IL 60611
USA
312—923—2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Thompson 8. Knight LLP
2000 Town Center. Suite 1900
Southfield , Ml 48075
USA
248—233—0852
Fax: 214-999-1576

Email:Philip.Kess|er@tk|aw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350
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Touchsensor Technologies, L. L. C. J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226—4430
USA
313-225-7000

Em ai|:Orlowski@butzeI.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One lbm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214—999—1576

Email:Philip.Kess|er@tk|aw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
One IBM Plaza
Suite 4700

Chicago, IL 60611—7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

Maytag Corporation J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor
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Ann Arbor , MI 48104—1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312—923—2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , MI 48075
USA
248-233-0852
Fax: 214-999-1576

Email: Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

General Electric J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor , MI 48104-1386
USA
734—418—4254
Fax: 734—418—4255
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Email:Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit , MI 48226-4430
USA
313-225-7000

Em ai|:Orlowski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Philip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

{Bate # Proceeding Text Source

12/24/2003 1 COMPLAINT for patent infringement and jury demand - Receipt # 36294 -
Date Fee Received: 12/24/03 with attachments A-C (DT) (Entered:
12/29/2003)

12/24/2003 REPORT sent to Washington (DT) (Entered: 12/29/2003)

12/24/2003 2 STATEMENT of disclosure of corporate affiliations and financial interests by
plaintiff Nartron Corp (DT) (Entered: 12/29/2003)

01/08/2004 3 AMENDED complaint by plaintiff Nartron Corp for patent infringement, with
jury, exhibits A-C and proof of service. demand (RH) (Entered:
01/09/2004)
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01/14/2004

01/30/2004

02/02/2004

02/02/2004

02/04/2004

02/11/2004

02/11/2004

02/11/2004

02/18/2004

02/18/2004

02/18/2004

03/03/2004

03/03/2004

03/03/2004

03/04/2004

03/10/2004

03/30/2004

03/31/2004

04/06/2004

04/06/2004

04/08/2004
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10

11

12

13

14

16

17

18

15

19

21

22

27

23

SUMMONS Returned Executed. General Electric served on 1/12/2004,
answer due 2/2/2004 (NHoII, ) (Entered: 02/03/2004)

SUMMONS Returned Executed. Touchsensor Technologies, L. L. C. served
on 1/15/2004, answer due 2/4/2004 (NHoII. ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of General
Electric, Maytag Corporation. (NHoll, ) (Entered: 02/11/2004)

SUMMONS Returned Executed. Maytag Corporation served on 1/16/2004,
answer due 2/5/2004. (NHoII, ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of
Touchsensor Technologies, L. L. C. (NHoll, ) (Entered: 02/12/2004)

ANSWER to Amended Complaint with Affirmative Defenses.
COUNTERCLAIM filed by Touchsensor Technologies, L. L. C. against
Nartron Corporation (NHoII, ) (Entered: 02/17/2004)

AI\SWER to Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by Maytag Corporation against Nartron Corporation
(N—loll, ) (Entered: 02/17/2004)

AI\SWER to Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by General Electric against Nartron Corporation
(NHoll, ) (Entered: 02/17/2004)

AI\SWER to 9 Counterclaim by Nartron Corporation. (NHoll, ) Modified on
2/23/2004 (NHoII. ). (Entered: 02/23/2004)

AI\SWER to 11 Counterclaim by Nartron Corporation. (NHoII. ) (Entered:
02/23/2004)

AI\SWER to 10 Counterclaim by Nartron Corporation.(NHoll, ) (Entered:
02/24/2004)

STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by General Electric (DTyle, ) (Entered: 03/16/2004)

STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by Maytag Corporation (DTyle, ) (Entered: 03/16/2004)
STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by Touchsensor "echnologies, L. L. C. (DTyle, ) (Entered:
03/16/2004)

NOTICE TO APPEAR: Scheduling Conference set for 4/1/2004 02:00 PM
before Honorable Nancy G Edmunds. (CHem, ) (Entered: 03/04/2004)

STIPULATED ORDER substituting attorneys Philip J. Kessler, J. Michael
Huget and Laurie J. Michelson for Maytag Corporation, Touchsensor
Technologies, L. L. C. and General Electric in place of attorney James W.
Stuart Signed by Judge Nancy G Edmunds. (DTyle, ) (Entered:
03/23/2004)

DISCOVERY plan jointly filed pursuant to Federal Rules of Civil Procedure
26(f) (NHoll, ) (Entered: 04/14/2004)

REVISED DISCOVERY plan jointly filed pursuant to Federal Rules of Civil
Procedure 26(f) (NHoll, ) (Entered: 04/14/2004)

Minute Entry -Schedu|ing Conference held on 4/6/2004 before Honorable
Nancy G Edmunds. Status Conference set for 7/13/2004 02:00 PM before
Honorable Nancy G Edmunds. (CHem, ) (Entered: 04/07/2004)

SCHEDULING ORDER: Status Conference set for 7/13/2004 02:00 PM

before Honorable Nancy G Edmunds. Signed by Honorable Nancy G
Edmunds. (Refer to image for additional dates)(CHem, ) (Entered:
06/10/2004)

STIPULATED PROTECTIVE ORDER Signed by Judge Nancy G Edmunds.
(DTyle, ) (Entered: 04/22/2004)
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05/04/2004

06/07/2004

06/10/2004

06/14/2004

06/24/2004

07/01/2004

07/13/2004

07/27/2004

07/27/2004

07/29/2004

07/29/2004

08/13/2004

08/19/2004

08/31/2004

08/31/2004

09/02/2004

09/16/2004

09/23/2004

09/27/2004
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24

26

28

29

30

31

32

33

34

35

36

37

39

38

40

41

NOTICE of Appearance by Marshall J. Schmitt, Stanley A. Schlitter on
behalf of General Electric. Maytag Corporation, Touchsensor Technologies,
L. L. C. (DTer, ) (Entered: 05/06/2004)

(STICKEN 6/10/04) Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediation# 3 Exhibit 6/4/04 letter regarding document production)(Shah.
Sangeeta) Modified on 6/10/2004 (CHem. ). (Entered: 06/07/2004)

ORDER to Strike 25 Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines filed by Nartron Corporation.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 06/10/2004)

MOTION to Amend/Correct 27 Scheduling Order by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediator# 3 Exhibit 6/4/04 letter regarding document production)(Shah.
Sangeeta) (Entered: 06/14/2004)

RESPONSE to 28 Motion to amend scheduling order filed by General
Electric, Maytag Corporation and Touchsensor Technologies, L. L. C.: with
exhibit A. (DPer, ) (Entered: 06/30/2004)

REPLY to Response re 28 MOTION to Amend/Correct 27 Scheduling Order
filed by Nartron Corporation. (Shah, Sangeeta) (Entered: 07/01/2004)

Minute Entry -Status Conference held on 7/13/2004. parties agreed to
special master, before Honorable Nancy G Edmunds. (CHem, ) (Entered:
07/21/2004)

DECLARATION of compliance by John Robinson Thomas (DTer, )
(Entered: 08/02/2004)

AFFIDAVIT of John R. Thomas (DTer, ) (Entered: 08/02/2004)

AMENDED SCHEDULING ORDER: Signed by Honorable Nancy G Edmunds.
(Refer to image for dates)(DTyle, ) (Entered: 08/05/2004)

APPOINTMENT AND ORDER of reference to Special Master Signed by
Honorable Nancy G Edmunds. (DTer, ) (Entered: 08/05/2004)

MOTION to Amend the scheduling order and MOTION to Compel Discovery
by Nartron Corporation. (Attachments: # 1 Document Continuation # 2
Document Continuation # 3 Document Continuation # 4 Document

Continuation)(DTy|e, ) (Entered: 08/16/2004)

RESPONSE to 35 Motion to Amend scheduling order and Motion to Compel
discovery filed by defendants. (DTyle. ) (Entered: 08/23/2004)

ORDER REFERRING MOTION to Magistrate Judge Komives: 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation. Signed by
Honorable Nancy G Edmunds. (CHem, ) (Entered: 08/31/2004)

REPLY to Response re 35 MOTION to Amend Scheduling Order and
MOTION to Compel filed by Nartron Corporation. (CMuI, ) (Entered:
09/02/2004)

NOTICE of hearing on 35 MOTION to Amend/Correct MOTION to Com pel.
Motion Hearing set for 9/15/2004 11:00 AM before Honorable Paul J
Komives. (SJef, ) (Entered: 09/02/2004)

Minute Entry —Motion Hearing held on 9/16/2004 re 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Paul J Komives. Disposition: TAKEN UNDER ADVISEMENT (Tape
#04-010) (SJef, ) (Entered: 09/16/2004)

ORDER of DISQUALIFICATI ON and REASSIGNING CASE from Magistrate
Judge Paul J Komives to Magistrte Judge Virginia M Morgan Signed by
Honorable Paul J Komives. (SSchoe, ) (Entered: 09/24/2004)

TRANSCRIPT of Proceedings held on 9/15/04 of plaintiff‘s motion to amend
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09/29/2004

10/08/2004

10/27/2004

10/29/2004

10/29/2004

11/15/2004

11/15/2004

11/30/2004

02/14/2005

42

43

44

45

46

47

48

49

scheduling order and motion to compel discovery (DTyle, ) (Entered:
09/28/2004)

ORDER Referring Pretrial Matters to Magistrate Judge Virginia M Morgan.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 09/29/2004)

AMENDED DISCOVERY plan jointly filed pursuant to Federal Rules of Civil
Procedure 26(f): with exhibit A. (Attachments: # 1 Document
Continuation)(DPer. ) (Entered: 10/13/2004)

NOTICE of hearing on 35 MOTION to Amend/Correct MOTION to Com pel.
Resolved/Unresolved Issues due by 11/8/2004. Motion Hearing set for
11/15/200410:30 AM before Honorable Virginia M Morgan. (.JOwe,)
(Entered: 10/27/2004)

STATEMENT of Claim Construction Statement by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit A - Table with Parties‘
Proposed Constructions)(Shah. Sangeeta) (Entered: 10/29/2004)

STATEMENT regarding claim construction by General Electric, Maytag
Corporation, Touchsensor Technologies, L. L. C.. (Attachments: # 1
Document Continuation # 2 Document Continuation)(DTyle, ) (Entered:
11/01/2004)

Minute Entry -Motion Hearing not held on 11/15/2004 re 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Virginia M Morgan. Disposition: WITHDRAWN; CASE SETTLED
(JOwe, ) (Entered: 11/15/2004)

ORDER withdrawing 35 Motion to Amend/Correct, withdrawing 35 Motion
to Compel- Signed by Honorable Virginia M Morgan. (JOwe. ) (Entered:
11/16/2004)

STIPULATED ORDER STAYING CASE. Signed by Honorable Nancy G
Edmunds. (LBeh, ) (Entered: 12/07/2004)

STI PULATED ORDER DISMISSING CASE with prejudice Signed by
Honorable Nancy G Edmunds. (DTyle, ) (Entered: 02/15/2005)

Page 10 of 10
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111.111 199wring 11151311911 tax 91119199 91$:.:3111i:i19n 191911991-9 '11119 exercise 91 her: queiiiied , 9119115.
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Net income for the nine 1119111E1s ended 89111911199130- 2009111129132 8111 1i'ii9“1,11 91 $1316 pei
9111111911 99919, 9911199191119 $31.31“ n':iiii9n, 91 $63.22 991919111911 si.91'19.,i1 H19 «39119991191111: 11911911
in 211118. T119 9199199199151 13119 5311111911in miiesione obiigaiien s trig-391991 by FDA appi'asvi 91'
‘99:'doi 9.11 in 1119 se9ond queries-191M109} as1.5.1911 as 1119 9191'91119111'9n9d sies 19199. expansir'“: and
9;:211i9n-1‘9i11:9-:::51111511911:ax. EX131L1d11-3‘1gCEO'OEC-i'1111199113119Biz-511111191115; r991 1119 1': 1::- n- 199111111191
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$19.8 r111iiiei1. insiudirig $45111 . 911 in 911119111 iiebi|ii ies. The 091111312111}: had 11919999111119
19991119919 and 11111911191'19s 91‘ $3’..1 1111111011 and $1 7 11111'Eien. respecEiveiy, 91. 3919191111191 3.31:1, 2009.
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savai:'ebie9111 9911: 400 g and 8001119; viais T119 (39111911113: is 1111-11'".119; 1.9 11111911919 13911191919119!

99.9919 191' 1111,1911; 999191191 naEieneiiy. 9911x1991 is new steCked in 9 11111111391 01' 1111991991 11111111195
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191911911 9 11111111519991ed 99111991911. 111Ci ding internetend 1119-7119 ads/911191119, 111911191219 9919.131 and
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i ni'tiei PL: 12-119 Ofieririg

in 111199212999, Cumberiend91911913191911iisini1ieipubiie offering 91' 5,OC11.0- 000 shares 91 99111-9119..
919911 9121 pi'iee 19 ii1e pubi1991317‘00 991911919 raising $85.0 11111119911191995 pieeeeds. Nei
pro-399991191119 Cemeany we re $T4-.8 11191191191191 commissions and offering expenses. T119

919999931199: 1.111s 91191 '1“ are 1391119113991 primariiy 191 petentiai acquisitions. 1119 1911111911. 91'Caido:-.91 expansion 91 1'19: ‘ simspi :ai sai es 19-199, prod:-1-.91 11.911919911119111. deb1 repeyrnem
and generai 99...,cruie 9111peses. 1-3111111:1911911d‘>' 91::- 1111111911 stock 999911 1radi-r:g or: 1119 1‘1:’-‘.SEI1{1.Q
13199913391991 1111191111911 01111111911911 11. 2009. 9111:191111911'911111ng sv1n:':11:1i"C§Pi>‘I’
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Conference Bati and Webcast

A conference 0311 and titre we'eoast wiit be heid on Tuesday, November 10,2069 at 10:00 a.
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About Cnrnbe. 13:11.1 Ph armaceutiLcias'

Cumberiand Pharm aoeutioais inc. «:13 a Tennessee—based speeiaity pharmaceuiieei company
tecused on the acquisition, devetopment and eemmercieiization 01 branded prescription products.
The Cempenv‘s primary target markets'1nC.:'1.5de hospiitta aout ecare and gastreent eroi ogy.
C5.1mberian:."s CirCCitiCt 1:01.11110 inc.Eudes Ace eCinh—r metyir/teine'} inieCti CC: for the treatment
01 aCetaininCphen poisoning and Kristaiose® (1.20111:'ose) tC-r Creib.011.1110n,ep1 5.10::-'ptitCr: laxative.
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irin0vative products which improve 1:1: :111110 11:13:: 1:01 pi:tieni s. Ti'31:- <30n1pariy tempts: ed 111:: initiai
puistic. otter" 1g 0'1 its common stock in A15gust 20-51. For more intermatieri enCumbe.1and
Pitarmaeeuiicais. ptease visit www.curnperiandptrarma r0

 

 
 

 
 

 
   

 

About Cetdoier

Catdeier is indicated fer the management of miid to moderate pain and management :11 mnderate
to severe pain as an adjunct to Cip10id ai'atgesiCCs, as weii : st :e ree'ti'Ction C::1everin 8.011115. 11 is
the first FDA-approved intravenous therepy tar fever. Catdeier is Contr'eihdieated in patients with
known hypersensitivity 10 itirurirreterr 1:1: 131.: .' 1111.111 1:112 patients with asthma, u1‘t5- e: eitetgie
type rea... matte-'11. ting a..::2irir: 1211011.... NSAE De. Clair:iCter is :i:1:):ttreirid'-::ated during the

pert-operative pen-21:1 it”: the setting 01:31 artery artery bypass graft (CAB 4) surg 1:'y.i'3a1d01:)1'
shnutd be used with caution in p11iehts wiin prinr htstnryn01013.11: disease 01131 bieedirrig.
patients With 11011.1 retentien 0: neart taiiure, in ihe eideriy, these with renai intpairnieni, heart
taittrre. iiver impairment, and these teting diuretics 0r ACE inhibitors. Bioed pressure sheuid be
monitored during treatment with Caidotor. Fer tuit prescribing information, inctuding boxed
warning, visit WWWCaideiorCem.
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asthma, or where there 5s a 11151111,: 01 bronchespasm. The 101a: vettime administered 31:01:10 he
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    111121-110 with 1030001 1011111110 events, based on w :111 1 . "03 are 12':
assuranc' . be given that the '1 events 1111111000111. 1115;111:1111 any 1111311111153, 011 pha
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REEXAM CONTROL NUMBER FILING OR 371 (3) DATE PATENT \MLVIBER

90/013,106 12/24/2013 5796183
CONFIRMATION NO. 9188

25962 REEXAMINATION REQUEST

SLATER & MATSIL, L.L.P. NOTICE
17950 PRESTON RD, SUITE 1000

DALLAS, TX 752525793 |lllllll| lll|ll||ll||l ll|llll||lllll|||l||ll||| 11111111111111ng1111111
Date Mailed: 01/15/2014

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Patent Owner Requester)

Requester is hereby notified that the filing date of the request for reexamination is 12/24/2013, the date the

required fee of $2,520 was received. (See CFR 1.510(d)).

A decision on the request for reexamination will be mailed within three months from the filing date of the request

for reexamination. (See 37 CFR 1.515(a)).

Pursuant to 37 CFR 1.33(c), future correspondence in this reexamination proceeding will be with the latest
attorney or agent of the record in the patent file.

The paragraphs checked below are part of this communication:

1. The party receiving the courtesy copy is the latest attorney or agent of record in the patent file.

2. The person named to receive the correspondence in this proceeding has not been made the latest

attorney or agent of record in the patent file because:

_ A. Requester's claim of ownership of the patent is not verified by the record.

_ B. The request papers are not signed with a real or apparent binding signature.

_ C. The mere naming of a correspondence addressee does not result in that person being
appointed as the latest attorney or agent of record in the patent file.

3. Addressee is the latest attorney or agent of record in the patent file.
4. Other
 

/rbe11/
 

Legal Instmments Examiner
Central Reexamination Unit 571—272—7705; FAX N0. 571—273—9900

page 1 of 1
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90/013,106 12/24/2013 5796183
CONFIRMATION NO. 9188

25962 REEXAM ASSIGNMENT NOTICE

SLATER & MATSIL, L.L.P.

17950 WESTON RD, SUITE 1000 lllllllllllllIlllllIlllllllIlllllulllllllllullglllgulll
DALLAS, TX 75252-5793

Date Mailed: 01/15/2014

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above—identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of

record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent

receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is

unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

/rbe11/

 

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900
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Patent Assignment Abstract of Title

Total Assignments: 5
Application #: W Filing Dt: 01/31/1996 Patent #: 522§1§§ Issue Dt: 08/18/1998

PCT #: NONE Publication #: NONE Pub Dt:

Inventors: JOHN M. WASHELESKI, STEPHEN R. W. COOPER, BYRON HOURMAND
Title: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Assignment: 1
Reel/Frame: 008254 0496 Received: 02/10/1997 Recorded: 01/31/1996 Malled: 02/12/1997

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: HOURMAND, BYRON Exec Dt: 01/31/1996

Assignee: NARTRON CORPORATION
5000 NORTH US. 131

REED CITY, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER,
DEWI‘lT 81 LITTON

TERRY S. CALLAGHAN, ESQ.
P.O. BOX 2567

GRAND RAPIDS, MI 49501

Assignment: 2
Reel/Frame: 008443 0749 Received: 04/17/1997 Recorded: 02/04/1997 Mailed: 05/28/1997

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: HOURMAND BYRON ' Exec Dt: 01/31/1996

Assignee: NARTRON CORPORATION
5000 NORTH US 131

REED CITY, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER, ET AL

- TERRY S. CALLAGHAN, ESQ.
PO. BOX 2567

GRAND RAPIDS, MI 49501

Assignment: 3
Reel/Frame: 023679 08 3 Received: 12/22/2009 Recorded: 12/22/2009 Mailed: 12/23/2009

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor:W - Exec Dt: 12/17/2009

 

Assignee: UUSI LLC
5000 NORTH US HIGHWAY 131

REED CITY, MICHIGAN 49677

Correspondent: TAROLLI, SUNDHEIM, COVELL & TUMMINO LLP
1300 EAST NINTH STREET
SUITE 1700

CLEVELAND, OH 44114

Assignment: 4
Reel/Frame: 028 0 0075 Received: 08/17/2012 Recorded: 08/17/2012 Mailed: 08/20/2012

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: WASHELESKI JOHN M. Exec Dt: 04/14/2010

Assignee: NARTRON CORPORATION
5000 NORTH US-131

REED CITY, MICHIGAN 49677

Correspondent: SLATER & MATSIL, L.L.P.
17950 PRESTON ‘RD.
SUITE 1000

DALLAS, TX 75252

Assignment: 5
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Reel/Frame: 028804 1 7 Received: 08/17/2012 Recorded: 08/17/2012 Mailed: 08/20/2012 Pages: 2

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor:W Exec Dt: 04/14/2010

Assignee: NARTRON CORPORATION
5000 NORTH US-13l

REED CITY, MICHIGAN 49677

Correspondent: SLATER & MATSIL, L.L.P.
17950 PRESTON RD.
SUITE 1000

DALLAS, TX 75252

Search Results as of: 12301201 3 02:39 PM

 

if you have any comments or questions concerning the data displayed. contact PRD I Assignments at 571-272-3350. v2.24
Web interface last modified: Jul 8, 2013 v2.2.4
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PTO/SB/ST (08—13)
Approved foruse. through 0 .’ ‘i/ZO " 3MB 0651-0064

US Patentand Trademe.IkOitiCr;;Li.S. D FARTMENTOF”COMM.RCEActof1995 ro erso re required to respond to a c e . ’ ' ‘a valid OMB contra. humpsr

REQLEEST SFQR EX PARTE REEXAMWATEQN TRANSMETTAL FQRM

  

Address to:

Merit Stop Ex Prairie Reexem

Commissioner for Patents Attorney Docket No; 5796183RX2
13.9. Box 11450

Aiexandrie, VA 22313—1450 Date: 12/24/2013

This is a request for ex parte reexamination pursuant to 3? CFR 1.510 of patent number 57962183 B1
issued August18I1998 . The request is made by:

patent owner. El third party requester.

2. .Tne name and address of the person requesting reexamination is:
UUSI, LLC

5000 North US Highway 131, 22nd Floor

Reed City, Michigan 49677

Requester ciaims |:| s..aii entity:37 orR1. .237): or |:| micro entity status (37 ore 1.29; moniy a patent
owner requester can otaim micro entity status.

A check in the amount of $ senoiosed to. cover the reexa.-. ination fee. 37 CFR 120(c)(1);

The Directoris hereby authorized to charge the fee as set forthii. 37' C‘F-R 1. 2(1’c)(i‘ito Deposit Account No. 50- 1065
3

Cl 0. Payment by credit card. Form PTO-2038 is attached; or
d. Payment made via EFS—Web.

5. Any refund snouid he made by El check or I credit to Deposit Account No.50-1065
37’ CFR 1.26ic). if payment is made by credit card. refund must be to credit card account.

A copy of the patent to be reexamined having a doubie ooiumn format on one side of a separate paper is
enclosed. 37 CFR 1.510(b)(4).

7. El CD—ROM or CD—R in dupiicete. Computer Program (Appendix) or large tabie
El Landscape Table on CD

3D Nucleotide andlor Amino Acid Sequence Submission
if annur‘anvi items a. a). are required.

a. El Computer Readaiaie Form (Cl-2F)

b. Specification Sequence Listing on:

i. I:I (ID-ROM (2 copies;: or (ID—R (2 copies); or

ii. |:I paper

o. |:| Statements verifying identity of above copies

A copy of any disoiaimer, certificate of correction or reexamination certificate issued in the patent is inoiuo'ed.

Reexamination ofcieimie)

11. I.A copy of every patent or printed pubiioation reiied upon is submitted herewith inciuding a iisting thereof on
Form PTO’SBh’OS PTO-1449, or equivaient

:2EI An Engiisi: ieriguage transietion of at! riecessarv and pertinent nonEngiish ieriguage patents and/or printed
pubiioatione; is inciudeo'

{Page .
'ormation'IS requ:.red im 37‘ CFR 15 .i ' ’ :tion is require ' ‘ ‘ Lam a benefit by the puniir; which 1:20 Isle (and by me USPTO

‘ . ‘Confldenti o W . 12,2 and 37 CPR.‘: .fzi. This coilec estimated tot .e 18 minutes to complete,. Time wil. arv depel‘: no . pen the indivi case Any comments
. s for reducing this burden, should be .1: st Inferno H O r' r U Q. Patent

ark Office, US. Department of Commerce, 13.0. Box 1450,"Aiexano’ria. VA 22313-1450. DO NOT SEND F OR COMPL D l-ORiv S TO THIS
. SEND TO: Maii Stop Ex Ferrite Reexam. Commissioner for Patents, Pi). Box 1450, Aiexandria, VA 22313-1450.

ifyou need assists se- in cornpietirig the form, sail 1-800—[37‘0-9199 and safe-ct option 2
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PTO/SB/ST (08—12.)
Apprnved for : "15 OMB 0651-0064
"A n" O : , OF COMM'RCE

rork Reduction Act of 1995, no . ' _ :' d to res-pend tr) e ‘ ‘ 3 centroi '

. The attached detaiied request inciudes at ieast the foiiowing items:

a. A statement identifying each substantiai new question of patentehiiity based on "prior patents and printed
pubiications. 37 CFR t.510(b}{i).

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the pertinency
and manner at appiying the cited art it: every Cieim for which reexerninatinn is requested. 3? CFR 'i .510(t3)(2).

, A proposed amendment is inciuded (eniy where the patent owner is the requester). 3? CFR ‘i .510(e).

- . El 3. it is certified that a copy at this request (it fried by other than the patent owner) has been served in its entirety en
the patent nwner as provided in 3? CFR 1533(0).
The name and address of the party served and the date of service are;

Date of Service

: D h. A duoiicate copy is e iciesed since service on patent owner was net possibie An expianeiion of the eiforts
3 made it: serve patent uwner is attached. 5; MP"P § 2 20.

16. Correspondence Address: Direct aii communication abeut the reexamination to:

The address asseciated with Customer Number: 25962

OR

B Firm or
individuai Name

Address

Country

Teiephnne

Copending reissue Application N0.
 

Copending reexamination Centre! Ne.
 

Cepending interfere tee Ne.
 

Copending iitigatien styied:
 

 

WARMNG: informatinn can this term may heceme pubiiet Credit card inferniation sheuid net be
inciuiieci en this form. Previeie credit card information and atathorizetien en PTO-2938.

/Brian A. Carlson/ December 24, 2013
Authori ed Signature

Brian A. Carlson For Patent Owner Requester
Type Printed Name Registration No.

I:I For Third Party Requester

 
{Page 2 at 2]
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Privacy Act Statement

The Privacy Act of ten (Rt... 83~579§ requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingiy, pursuant to the requirements of
the Act, piease be advised that: (’i} the generai authority for the coilection of this information is 35 USC. 2(b)(2); (2)
furnishing of the information solicited is voiuntary; and {3) the principai purpose for which the information is used by the
US. Patent and Trademark; Office is to process and/or examine your submission rotated to a patent application or
patent. if you do not furnish the requested information, the US. Patent and Trademark Office may not be abie to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
appiication or expiration of the patent.

The information provided by you in this form wiii be subject to the fciiowing routine uses:

1. The information on this form wiii be treated confidentially t0 the extent allowed under the i-‘reedom of
information Act (5 USE. 552) and the Privacy Act (5 USE 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disciosure of these records is required by the
Freedom ct information Act.

2. A record from this system of records may be disciosed, as a routine use, in the course of presenting evidence
to a court, magistrate. or administrative tribunal. inciuding disciosures to opposing counsel in the course of
settiement negotiations.
A record in this system of records may be disciosed, as a routine use, to a Member of Congress submitting a
request invoiving an individuai, to whom the record per ains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

4_ A record in this system of records may be disciosed, as a routine use, to a contractor of the Agency having
need tor the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 USE. 552ai’m}.
A record related to an international Appiication filed under the Patent Cooperation Treaty in this system of
records may be disclosed. as a routine use, to the internationai Bureau of the Worid lriteiiectuai Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disciosed, as a routine use, to another federal agency for purposes
of Nationai Security review (35 USC. 181) and for review pursuant to the Atomic Energy Act (4-2 USE.
218m).

i. A record from this system of records may be disciosed, as a routine use to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 USE. 2904 and 2906. Such disclosure shaii he made in accordance with the GSA reputations governing
inspection of records for this purpose, and any other reievant (Le, GSA or Commerce) directive. Such
disciosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disciosed, as a routine use, to the public after either publication of
the application pursuant to 35 use. i22io) or issuance of a patent pursuant to 35 LJ.S.C3. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14. as a routine use to the public it the record
was fiied in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a pubiished appiioation, an appiication open to pubiic inspection or an issued
patent.

St. A record fom this system of records may be disciosed, as a routine use, to a Federai, State, or iocai law
enforcement agency, if the USPTU becomes aware of a violation or potentiai Violation of iaw or reputation,

S13
  

6.31
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

US. Patent N0.: 5,796,183 B1 § Docket N0.: 5796183RX2

Issued: August 18, 1998 § Inventors: Hourmand et a1.

Filed: January 31, 1996 § Patent Owner: UUSI, LLC

Control No. TBD § Examiner: TBD

For: Capacitive Responsive Electronic Switching Circuit

Mail Stop Ex Part6 Reexam
Attn: Central Reexamination Unit

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

RE UEST FOR EX PARTE REEXAMINATION UNDER 35 U.S.C. 302-307
 

Dear Sir:

Patent Owner UUSI, LLC respectfully requests Ex Parle Reexamination, pursuant to the

provisions of 35 U.S.C. §§ 302—307 (2002), of claims 18 and 27 of United States Patent No.

5,796,183 C1 (the “‘183 Patent”). This patent is still enforceable.

As set forth below, some of the prior art references submitted herewith were not

previously before the Office, and the combination of these references with previously considered

references presents new, non—cumulative technological teachings not considered during the ‘ 183

Patent prosecution history including the first reexamination proceeding having control number

90/012,439.
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I. OVERVIEW OF THE ‘183 PATENT AND ITS PROSECUTION HISTORY

Section I.A below provides an overview of the subject matter of the ‘ 183 Patent, while

Section LB provides an overview of its prosecution history.

A. The ‘183 Patent

The ‘183 Patent, a copy of which is provided as Exhibit A, issued on August 18, 1998

from an application filed on January 31, 1996. Ex Parte Reexamination Certification Number

5,796,183 Cl was issued for the ‘183 Patent on April 29, 2013. The ‘183 Patent generally

relates to a capacitive responsive electronic switching circuit including an oscillator providing a

pen'odic output signal, an input touch terminal defining an area for an operator to provide an

input by proximity and touch, and a detector circuit coupled to the oscillator for receiving the

periodic output signal from the oscillator, and coupled to the input touch terminal. See, e.g., ‘183

Patent, Abstract.

The ‘183 Patent as reexamined contains 39 total claims, with claims 1, 9. 12, 16, 18, 20,

24, 27, and 37 being independent. Claims 18 and 27, which are the subject of this reexam

request, require an oscillator, a microcontroller, a plurality of touch terminals, and a detector

circuit.

An embodiment with a single touch terminal is shown in Figure 4, and an embodiment

with multiple touch terminals is shown in Figure 11, both of which are reproduced below:
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The multiple touch pad circuit of Figure 11 is a variation of the embodiment shown in

Figure 4, but with an array of touch circuits designated as 9001 through 900nm. See, e.g., id. at

col. 18:34—43. The touch detection circuit offers improvements in detection sensitivity that allow

close control of the degree of proximity (ideally very close proximity) that is required for

actuation and to enable employment of a multiplicity of small sized touch terminals in a

physically close array such as a keyboard. See, e.g., id. at col. 5 :53-57.

Microcontroller 500 selects each row of the touch circuits 9001 to 900nm by providing the

signal from oscillator 200 to selected rows of touch circuits. See, e. g., id. at col. 18:43-46. The

values of the resistors and capacitors utilized in oscillator 200 may be varied to provide for

different oscillator output frequencies. See, e. g., id. at col. 14:22-25. Although the preferred

frequency is at or above 100 kHz, and more preferably at or above 800 kHz, it is conceivable that

frequencies as low as 50 kHz could be used provided the frequency creates a difference in the

impedance paths of adjacent pads that is sufficient enough to accurately distinguish between an

intended touch and the touch of an adjacent pad. See, e.g., id. at col. 1 1:19—25.

Microcontroller 500 sequentially activates the touch circuit rows and associates the

received inputs from the columns of the array with the activated touch circuit(s). See, e.g., id. at

col. 18:46-49. The detector circuit is responsive to signals from the oscillator and the presence

of an operator's body capacitance to ground coupled to the touch terminal when in proximity or

touched by an operator to provide a control output signal. See, e.g., id. at Abstract. Another

method for implementing capacitive touch switches relies on the change in capacitive coupling

between a touch terminal and ground. See, e. g., id. at col. 3:44-46.
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B. The Prosecution History of the ‘183 Patent

A copy of selected portions of the prosecution history of the ‘ 183 Patent is provided in

Exhibit B.

The ‘ 183 Patent issued from US. Patent Application Serial No. 08/601,268 (“the ‘268

application”), filed on January 31, 1996, and naming Byron Hourmand as the sole inventor. A

request for ex parte reexamination of the ‘ 183 Patent was filed on August 17, 2012 and assigned

control number 90/012,439. Ex Parte Reexamination Certificate N 0. 5,796,183 C1 was

thereafter issued on April 29, 2013.

The ‘268 application was filed with 20 total claims, of which four were independent.

Claims 21-32 were added by subsequent amendment. A cross-reference between the originally

issued claims and the application claims from which they issued is provided below for

convenience.

  

      
In an Office Action dated April 22, 1997, the Examiner rejected application claims 6, 7

and 16 under 35 U.S.C. § 112, second paragraph, as being indefinite. See Ex. B, ‘183 Patent File

History, Office Action, p. 2 (Apr. 22, 1997). Claims 6, 7 and 16 would be allowable if rewritten

to overcome the section 112 rejection, and to include all of the limitations of the base claim and

any intervening claims. See id. at p. 5.
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Claims 1-4 and 12-14 were rejected under 35 U.S.C. § 102(b) as being anticipated by

US. Patent No. 4,352,141 to Kent (“Kent). See id. Claims 8-11, 18, and 19 were rejected under

35 § U.S.C. 103(a) as being unpatentable over Kent in view of US. Patent No. 5,087,825 to

Ingraham (“Ingraham”), see id. at p. 3, and claims 8-11, 18 and 19 were rejected under 35 U.S.C.

§ 103(a) as being unpatentable over Kent in view of US. Patent No. 5,235,217 to Kirton

(“Kirton”). See id. at p. 4. Lastly, claims 5 and 15 were objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in independent form including all the

limitations of the base claim and any intervening claims. See id. at p. 5.

In response, the Applicant filed an amendment on August 22, 1997, amending claims 1,

3, 5, 6, 12-18 and 20, and adding new claims 21-32. In particular, the Applicant amended

independent claim 18 as follows:

18. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined

frequency;

a plurality of input touch terminals defining adjacent areas on a dielectric

substrate for an operator to provide inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic

output signal from said oscillator, and coupled to said input touch terminals, said

detector circuit being responsive to signals from said oscillator and the presence

of an operator's body capacitance to ground coupled said touch terminals when

proximal or touched by an operator to provide a control output signal,

wherein said predefined frequency of said oscillator is selected to decrease

the impedance of said dielectric substrate relative to the impedance of any

contaminate that may create an electrical on said dielectric substrate path between

said adjacent areas, and wherein said detector circuit compares the sensed body

capacitance to ground proximate an input touch terminal to a threshold level to

prevent inadvertent generation of the control output signal.

Ex. B, ‘183 Patent File History, Amendment, p. 1 1 (Aug. 22, 1997). The Applicant argued that

the Kent and Ingraham patents both fail to teach or suggest a capacitive responsive electronic

switching circuit comprising a detector circuit that compares the sensed body capacitance

proximate an input touch terminal to a threshold level in order to prevent inadvertent generation
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of a control output signal. See id. at p. 19. The Applicant fuither argued that the Kirton patent,

like the Kent and Ingraham patents, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch of a

portion of the surface of the touch terminal. See id.

With respect to new independent Claim 27, the Applicant argued none of the Cited

references teaches or suggests a switching circuit for a control device that comprises at least first

and second touch terminals and a detector circuit that generates a control output signal for

actuation of the control device when an operator is proximal or touches the second touch

terminal after the operator is proximal or touches the first touch terminal. See id. at pp. 20-21.

The Examiner issued a Notice of Allowance on October 27, 1997, allowing all of the

pending claims. See Ex. B, ‘ 183 Patent File History, Notice of Allowance, p. 2 (Oct. 27, 1997).

The Applicant then filed a section 312 amendment on November 3, 1997 to delete the word

“said” after the word “when” in claim 27, line 11. See Ex. B, ‘ 183 Patent File History,

Amendment Under 37 C.F.R. § 1.312, p. 1 (Nov. 3, 1997). The issue fee was paid on January

26, 1998, see Ex. B. ‘183 Patent File History, Issue Fee Transmittal, p. 1 (Jan. 26, 1998). and the

‘183 Patent subsequently issued on August 18, 1998.

The Applicant filed a certificate of correction on January 20, 1999, which was accepted

by the patent office on May 11, 1999. In claim 18, the word “pat ” was inserted after the word

“electrical” in column 27, line 44 of the ‘ 183 Patent, and the word “path” was deleted from

column 27, line 45 of the ‘ 183 Patent. See Ex. B, ‘ 183 Patent File History, Cert. of Correction,

p. 3 (May 11, 1999). In claim 27, the word “said” was deleted after the word “when.” See id.

The Patent Owner subsequently made several attempts to correct the inventorship of the

patent, which resulted in the inventorship being changed to be Byron Hourmand, John M.

Page 7 of 34
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Washeleski and Stephen R. W. Cooper. See Ex. B, ‘ 183 Patent File History, Petition Decision

(Aug. 25, 2011); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2011); Certificate of

Correction (Oct. 11, 2011).

On August 17, 2012, the Patent Owner filed a request for ex parte reexamination of

claims 18 and 27 of the ‘183 Patent. See Ex. B, ‘183 Patent File History, Request for Ex Parte

Reexamination under 35 U.S.C. §§ 302-307 (Aug. 17, 2012). The reexamination request was

granted on September 20, 2012 and assigned control number 90/012,439. See Ex. B, ‘ 183 Patent

File History, Order Granting / Denying Request for Ex Parte Reexamination (Sep. 20, 2012).

Thereafter, the Patent Owner filed a Patent Owner Statement amending claims 18, 27, 28, and 32

and adding claims 33-39. See Ex. B, ‘183 Patent File History, Patent Owner Statement (Nov. 19,

20 12).

In the Patent Owner Statement, claim 18 was amended to recite “a microcontroller using

the periodic output signal from the oscillator, the microcontroller selectively providing signal

output frequencies to a plurality of small sized input touch terminals of a keypad." See id. at p.

2. Claim 27 was amended to recite “a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a closely spaced

array of input touch terminals of a keypad, the input touch terminals comprising first and second

input touch terminals.” See id. at p. 3. New independent claim 37 recited “a microcontroller

using the periodic output signal from the oscillator, the microcontroller selectively providing

signal output frequencies to a closely spaced array of input touch terminals of a keypad, the input

touch terminals comprising first and second input touch terminals.” See id. at p. 5. The Patent

Owner argued that the cited art, US Patent No. 5,463,388 (“Boie”), does not teach or suggest

these claim elements. See id. at pp. 7—9.
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In the Statement of Reasons for Patentability and/0r Confirmation, the Examiner agreed

With the Patent Owner that Boie does not teach or suggest these elements. See Ex. B, ‘ 183

Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10, 2013),

pp. 3—4. The Examiner stated, “Boie discloses driving the electrodes of electrode array 100 and

guard plane 411 with a single RF signal. Boie does not teach or suggest providing signal output

frequencies to these components.” See id. at p. 4.

The Ex Parte Reexamination Certificate thereafter issued on April 29, 2013. See Ex. A,

Ex Parte Reexamination Celtificate (Apr. 29, 2013).
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11. SUBSTANTIAL NEW QUESTION 1“SN§ 2”! OF PATENTABILITY

Section ILA below provides a list of the prior art references relied upon in the present

request. Section 11.3 provides an overview of the prior art references. Section ll.C provides a

statement regarding an SNQ of patentability for claims 18 and 27 of the ‘ 183 Patent with respect

to the new references.

A. Listing of Prior Art Patents and Publications

Reexamination of claims 18 and 27 of the ‘183 Patent is requested in view of the

following references:

Exhibit C Boie et al., US Patent No. 5,463,388, filed on January 29, 1993 and

issued on October 31, 1995 (“Boie”), which qualifies as 35 U.S.C.

§ 102(a)—type prior art.

Exhibit D Gerpheide et al., US. Patent No. 5,565,658, filed on December 7, 1994

and issued on October 15, 1996 (“Gerpheide”), which qualifies as 35

U.S.C. § 102(e)-type prior art.

Exhibit E Casio advertisement entitled “Now. ., The Invisible Casio Calculator

Watch,” published in Popular Science by On the Run in 1984 (“Casio”),

which qualifies as 35 U.S.C. § 102(b)-type prior art.

B. Overview of Prior Art Patents and Publications

As discussed in more detail below, combinations of Boie, Gerpheide, and Casio present

new, non-cumulative technological teachings not considered during the \183 Patent prosecution

history.

1. Boie

Boie generally relates to sensors for capacitively sensing the position or movement of an

object, such as a finger, on a surface. See, e.g., Boie, col. 1:6-8. A computer input device

comprises a thin, insulating surface covering an array of electrodes arranged in a grid pattern and

connected in columns and rows. See, e,g., id. at Abstract. Each column and row is connected to
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circuitry for measuring the capacitance seen by each column and row. See, e.g., id. The position

of an object with respect to the array is determined from the centroid of such capacitance values,

which is calculated in a microcontroller. S88, e.g., id. Figure 4, reproduced below, illustrates a

block diagram of a two-dimensional capacitive position sensor.

FIG. 4
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Fig. 4 ofBOie

Each row and column of electrodes from array 100 is connected to an integrating

amplifier and bootstrap circuit 401, each of which can be selected by multiplexer 402 under

control of microcontroller 406. See, e.g., id. at col. 3:56-61. The selected output is forwarded to

summing circuit 403, the output of which is converted by synchronous detector and filter 404 to

a signal related to the capacitance of the row or column selected by multiplexer 402. S66, e.g.,

id. at col. 3:62—67. RF oscillator 408 provides an RF signal of, for example, 100 kilohertz, to

circuits 401, synchronous detector and filter 404 via inverter 410, and guard plane 411, which is

a substantially continuous plane parallel to array 100 and associated connections, and serves to

isolate array 100 from extraneous signals. See, e.g., id. at col. 3:67-col. 4:5.
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To measure separate capacitance values for each electrode in array 100 instead of the

collective capacitances of subdivided electrode elements connected in rows and columns, a

circuit 401 is provided for each electrode in array 100 and multiplexer 402 is enlarged to

accommodate the outputs from all circuits 401. See, e.g., id. at col. 4:14-21. The output of

synchronous detector and filter 404 is converted to digital form by analog—to—digital converter

405 and forwarded to microcontroller 406 so that microcontroller 406 obtains a digital value

representing the capacitance seen by any row or column of electrode elements (or electrode if

measured separately) selected by multiplexer 402. See, e.g., id. at col. 4:22-28.

2. Gerpheide

Gerpheide generally relates to the rejection of electrical interference in capacitance-based

touch detection apparatuses and methods. See, e.g., Gerpheide, col. 1:12—14. In discussing the

shortcomings of the prior art, Gerpheide states

[A] capacitance—based detection device may suffer from electrical background

interference from its surroundings, which is coupled onto the sensing electrodes

and interferes with position detection. These spurious signals cause troublesome

interference with the detection of finger positioning. The device operator may

even act as an antenna for electrical interference which may cause a false charge

injection or depletion from the detecting electrodes. Accordingly, there is a need

for a touch detection system which has the following characteristics: ('3)

electrical interference signals are rejected and eliminated from the detection

system regardless of their frequency and without requiring possibly expensive

nulling apparatus.

Id. at col. 2:37-57.

Figure 1 of Gerpheide (reproduced below) illustrates a capacitance variation finger (or

other conductive body or non-body part) position sensing system 10 that includes an electrode

array 12, a synchronous electrode capacitance measurement unit 14, a reference frequency

generator 16, and a position locator 18. See id. at col. 3:52 — col. 4:26.
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Gerpheide, Figure l

The electrode array 12 is described in relation to Figures 2a and 2b. See generally id. at

col. 4:41 , col. 5:48; Figs. 2a and 2b. In Gerpheide, electrode array 12 consists of multiple X

electrodes 20 and Y electrodes 22 and is preferably fabricated as a multi-layer printed circuit

board 24. See id. at col. 4:41-48.

The synchronous electrode capacitance measurement unit 14 is connected to the electrode

array 12 and one embodiment is fu1ther described with reference to Figure 4, reproduced below.
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Gerpheide, Figure 4

According to Gerpheide,

The key elements of the synchronous electrode capacitance measurement unit 14

are (a) an element for producing a voltage change in the electrode array

synchronously with a reference signal, (b) an element producing a signal

indicative of the displacement charge thereby coupled between electrodes of the

electrode array, (c) an element for demodulating this signal synchronously with

the reference signal, and (d) an element for low pass filtering the demodulated

signal.

See id. at col. 5:52—63; Fig. 4.

The reference frequency signal is preferably a digital logic signal from the

reference frequency generator 16 (FIG. I). The reference frequency signal is

supplied to unit 14 via an AND gate 72 also having a "drive enable" input,

supplied by the reference frequency generator 16 (FIG. 1). The AND gate output

feeds through inverter 74 and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive measurement element 78.

See id. at col. 6:19-26; Fig. 4. The reference frequency generator 16 “observes position signals

to evaluate the extent of interference at some reference frequency. In the event that substantial
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interference is detected, the generator 16 selects a different frequency for further measurements.

The generator 16 seeks to always select a reference frequency away from frequencies which have

been found to result in measurement interference.” S66 id. at col. 8:22—30; Fig. 7. Reference

frequency generator 16 is further illustrated with respect to Figure 7, reproduced below.
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Gerpheide, Figure 7

The generator 16 includes an oscillator 100. See id. at col. 8:31. The oscillator 100

drives a microcontroller 102 and a divide-by—(M+N) circuit 104. See id. at col. 8:31-33. Value

N is a fixed constant, for example, approximately 50. See id. at col. 8:33—34. Microcontroller

102 specifies value M to be, for example, one of four values in the range 61 KHZ to 80 KHz. See

id. at col. 8:34—36. The microcontroller 102 performs the functions of interference evaluation

106 and frequency selection 108. See id. at col. 8:37-38.
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3. Casio

Casio generally relates to a timepiece product employing electro—touch technology. See,

e.g., Casio, col. 1. The watch works by reading finger-strokes traced across its face. See id. The

transparent touch panel construction includes a fiberglass panel having a transparent conductor

film pattern (first layer) and a dielectric layer (second layer) overlying the fiberglass. See id. at

col. 2; see also Figure in col. 2 (reproduced below).
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megs. Wflfififis

1Wmauve-Mm
.332“.in ‘\ 

 

 
*IW‘GA‘RN' Sam‘s Paw rmamsw
MW“..-

Magnum: “

Id, col. 2.

The touch panel determines figure and math symbols outlined with finger-strokes traced

across the face. See id. at col. 1. As shown in the figure above, the touch panel senses the input,

and then digitizes it to extract features of the figure or math symbol. See id. at col. 2. The watch

then outputs the corresponding figure or math symbol on the screen. See id. The advertisement

states

This timepiece has a transparent crystal that reads finger-strokes you trace

across its face. Each figure and math symbol you outline appears on the

background digital display. Take your finger across twice (=) and the answer

presents itself like magic.

No keys, no keyboards, no need to use stylus or pen. Even the broadest fingers

will work. Add. subtract, multiply, divide — perform chain and mixed calculations
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to eight places, plus decimal. There’ s even an indicator telling you which

function is being performed.

See id. at col. 1.

C. Statement Pointing Out Each SNQ of Patentability

Boie was not cited during the original patent prosecution of the ‘ 183 Patent and was cited

as an anticipatory reference in the first reexamination proceeding. The combination of Boie with

Geipheide and/or Casio presents new, non—cumulative technological teachings with respect to

claims 18 and 27 of the ‘ 183 Patent.

1. Claim 18

During the first reexamination prosecution, the Patent Owner amended independent claim

18 to recite “a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a plurality of small sized input

touch terminals of a keypad,” and argued that the cited art did not teach or suggest these

limitations. After the Patent Owner made this amendment, the Examiner allowed claim 18

stating, “Boie discloses driving the electrodes of electrode array 100 and guard plane 411 with a

single RF signal. Boie does not teach or suggest providing signal output frequencies to these

components.” See Ex. B, ‘183 Patent File History, Notice of Intent to Issue Ex Parte

Reexamination Certificate, p.4 (Apr. 10, 2013).

Geipheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the

extent of interference at some reference frequency. In the event that substantial

interference is detected, the generator 16 selects a different frequency for further

measurements. The generator 16 seeks to always select a reference frequency

away from frequencies which have been found to result in measurement

interference, as described below. The generator 16 includes an oscillator 100

which is, for example, set at four MHz, driving a microcontroller 102 and a

divide-by- (M+N) circuit 104. Value N is a fixed constant, approximately 50.

Value M is specified by the microcontroller 102 to be, for example, one of four

values in the range 61 KHz to 80 KHZ as specified by the microcontroller 102.
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The microcontroller 102 performs the functions of interference evaluation 106

and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency and selecting a different frequency when substantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22-38; Fig. 7.

The combination of Boie with Gerpheide thus presents new, non—cumulative

technological teachings related to the elements of claim 18 added by amendment, and such

teachings were not considered in the cited alt during the ‘ 183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide therefore

raises an SNQ 0f patentability with respect to independent claim 18.

2. Claim 27

During the first reexamination prosecution, the Patent Owner amended independent claim

27 to recite “a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a closely spaced array of input

touch terminals of a keypad, the input touch terminals comprising first and second input touch

teiminals,” and argued that the cited art did not teach or suggest these limitations. After the

Patent Owner made this amendment, the Examiner allowed claim 27 stating, “Boie discloses

driving the electrodes of electrode array 100 and guard plane 411 with a single RF signal. Boie

does not teach or suggest providing signal output frequencies to these components." See Ex. B,

Page 18 of 34
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‘183 Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10,

20 l 3), p. 4.

Gerpheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the

extent of interference at some reference frequency. In the event that substantial

interference is detected, the generator 16 selects a different frequency for further

measurements. The generator 16 seeks to always select a reference frequency

away from frequencies which have been found to result in measurement

interference, as described below. The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a microcontroller 102 and a

divide—by— (M+N) circuit 104. Value N is a fixed constant, approximately 50.

Value M is specified by the microcontroller 102 to be, for example, one of four

values in the range 61 KHz to 80 KHZ as specified by the microcontroller 102.

The microcontroller 102 performs the functions of interference evaluation 106

and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency and selecting a different frequency when substantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22—38; Fig. 7.

Casio discloses first and second input touch terminals. See, e.g., Casio. figure at col. 2,

reproduced below. Specifically, the finger drawn 6 in the box in the lower left hand corner

includes two black portions illustrating first and second input touch terminals.
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9mm“;

It would have been obvious to one of ordinary skill in the art at the time of the invention

to modify the apparatus of Boie to sense first and second input touch terminals (electrodes) as

taught by Casio in order to provide finger—stroke or finger—trace recognition capability. See, e.g.,

Casio, col. 1, fourth paragraph and col. 3, third paragraph; figure (reproduced above).

The combination of Boie with Gerpheide and Casio thus presents new, non-cumulative

technological teachings related to the elements of claim 27 added by amendment, and such

teachings were not considered in the cited alt during the ‘ 183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide and Casio

therefore raises an SNQ of patentability with respect to independent claim 27.
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111. DETAILED EXPLANATION OF THE RELEVANCY AND MANNER OF

APPLYING THE PRIOR ART REFERENCES TO EVERY CLAIM FOR WHICH

REEXAMINATION IS RE! QUESTED

A detailed explanation pointing out the relevance and application of the prior art

references to each of claims 18 and 27 is provided below. The charts below indicate what the

Patent Owner believes are the portions of the cited art most relevant to the elements of the claims

for which reexamination is requested. The Patent Owner, however, reserves the right to take

positions asserting and submit arguments explaining why various claim elements are not

disclosed or suggested by the cited art.

A. Claim 18
 

 

18. A capacitive responsive electronic

switching circuit comprising:

an oscillator providing a periodic output

signal having a predefined frequency;

“The capacitive sensor of the invention

comprises a thin, insulating surface covering a

plurality of electrodes. The position of an object,

such as a finger or hand—held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.

. . . The x and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances.” Boie, col. 1:61—col.

2:5, Fig. 4.

“RF oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 Via inverter

410, and guard plane 411.” Boie, col. 3267-001.

4:2, Fig. 4.
 

a microcontroller using the periodic

output signal from the oscillator, the

microcontroller selectively providing

signal output frequencies to a plurality of

small sized input touch terminals of a

keypad;

Page 333 of 1714

  A reference frequency generator 16 “observes

position signals to evaluate the extent of

interference at some reference frequency. In the

event that substantial interference is detected, the

generator 16 selects a different frequency for

further measurements. The generator 16 seeks to

always select a reference frequency away from

frequencies which have been found to result in

measurement interference, as described below.
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The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a

microcontroller 102 and a divide-by-(M+N)

circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 performs the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred

electrode array 12, together with a coordinate

axes defining X and Y directions. One
embodiment includes sixteen X electrodes and

twelve Y electrodes, but for clarity of

illustration, only six X electrodes 20 and four Y

electrodes 22 are shown. It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a

multilayer printed circuit board 24. The

electrodes are etched electrically conductive

strips, connected to vias 26 which in turn

connect them to other layers in the array.

Illustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3

millimeter centers.” Gerpheide, col. 4:41-55;

Fig. 2A.

“FIG. 4 shows one embodiment of the

synchronous electrode capacitance measurement

unit 14 in more detail. The key elements of the

synchronous electrode capacitance measurement

unit 14 are (a) an element for producing a

voltage change in the electrode array

synchronously with a reference signal, (b) an

element producing a signal indicative of the

displacement charge thereby coupled between

electrodes of the electrode array, (c) an element
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for demodulating this signal synchronously with

the reference signal, and (d) an element for low

pass filtering the demodulated signal. Unit 14 is

coupled to the electrode array, preferably

through a multiplexor or switches.” Gerpheide,

col. 5:52-63; Fig. 4.

“The reference frequency signal is preferably a

digital logic signal from the reference frequency

generator 16 (FIG. 1). The reference frequency

signal is supplied to unit 14 via an AND gate 72

also having a "drive enable" input, supplied by

the reference frequency generator 16 (FIG. 1).

The AND gate output feeds through inverter 74

and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive

measurement element 78.” Gerpheide, col. 6: 19—

26; Fig. 4.

“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from

FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
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With appropriate v1a connectrons between the

planes.” Boie, col. 3:30-36, Fig. 2.
 

the plurality of small sized input touch

terminals defining adjacent areas on a

dielectric substrate for an operator to

provide inputs by proximity and touch;
and

 
a detector circuit coupled to said oscillator

for receiving said periodic output signal

from said oscillator, and coupled to said

input touch terminals, said detector circuit

being responsive to signals from said
oscillator via said microcontroller and a

presence of an operator's body capacitance

to ground coupled to said touch terminals

when proximal or touched by the operator

to provide a control output signal,

 
“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from

FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30—36, Fig. 2.

“[E]ach row and column of electrodes from

array 100 is connected to an integrating

amplifier and bootstrap circuit 401, Each of

the outputs from circuits 401 can be selected by

multiplexer 402 under control of microcontroller

406. The selected output is then forwarded to

summing circuit 403, where such output is

combined with a signal from trimmer resistor

409. Synchronous detector and filter 404

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RF

oscillator 408 provides an RF signal, for
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wherein said predefined frequency of said

oscillator and said signal output

frequencies are selected to decrease a first

impedance of said dielectric substrate

relative to a second impedance of any

contaminate that may create an electrical

path on said dielectric substrate between

said adjacent areas defined by the

plurality of small sized input touch
terminals, and

 

 
example, 100 kllohertz, to Circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:53-col.

4:2, Fig. 4.

“The output of synchronous detector and filter

404 is converted to digital fonn by analog-to-

digital converter 405 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the

capacitance seen by any row or column of

electrode elements (or electrode if measured

separately) selected by multiplexer 402. . . .

Microcontroller 406 sends data to utilizing

means. such as a personal computer (not shown)

over lead 420.” Boie, col. 4:21-32, Fig. 4.

“RF oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:67—00].

4:2, Fig. 4.

“The effects of electrode-to-electrode

capacitances, wiring capacitances and other

extraneous capacitances are minimized by

driving all electrodes and guard plane 411 in

unison with the same RF signal from RF
oscillator 408.” Boie, col. 4:58-61.

“[A] capacitance-based detection device may

suffer from electrical background interference

from its surroundings, which is coupled onto the

sensing electrodes and interferes with position

detection. These spurious signals cause
troublesome interference with the detection of

finger positioning. The device operator may
even act as an antenna for electrical interference

which may cause a false charge injection or

depletion from the detecting electrodes.

Accordingly, there is a need for a touch

detection system which has the following

characteristics: (3) electrical interference

signals are rejected and eliminated from the
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detection system regardless of their frequency

and without requiring possibly expensive nulling

apparatus.” Gerpheide, col. 2:37-57.

A reference frequency generator 16 “observes

position signals to evaluate the extent of

interference at some reference frequency. In the

event that substantial interference is detected, the

generator 16 selects a different frequency for

further measurements. The generator 16 seeks to

always select a reference frequency away from

frequencies which have been found to result in
measurement interference, as described below.

The generator 16 includes an oscillator 100

which is, for example, set at four MHz, driving a

microcontroller 102 and a divide-by-(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 performs the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.
 

wherein said detector circuit compares a

sensed body capacitance change to ground

proximate an input touch terminal to a

threshold level to prevent inadvertent

generation of the control output signal.  “Referring to FIG. 6, microcomputer 406 reads

the initial capacitance values for all the elements

in array 100 and stores such values (step 601).
Such initial values should reflect the state of

array 100 without a finger or other object being

nearby, accordingly, it may be desirable to

repeat step 601 a number of times and then to

select the minimum capacitance values read as

the initial values, thereby compensating for the

effect of any objects moving close to array 100

during the initialization step. After initialization,

all capacitance values are periodically read and

the initial values subtracted to yield a remainder

value for each element (step 602). If one or

more of the remainders exceeds a preset

threshold (step 603), indicating that an object is

close to or touching array 100, then the x and y

coordinates of the centroid of capacitance for

such object can be calculated from such
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remalnders (step 604). . To av01d spurlous

operation, it may be desirable to require that two

or more measurements exceed the preset
threshold. The threshold can be set to some

percentage of the range of A/D converter 405,

for example 10-15% of such range.” Boie, col.

5:10-48, Fig. 6.

 

 

B. Claim 27
 

 

A7. A capac1t1ve respons1ve electronic

switching circuit for a controlled keypad

device comprising:

an oscillator providing a periodic output

signal having a predefined frequency;

 
The capac1t1ve sensor of the 1nvent10n

comprises a thin, insulating surface covering a

plurality of electrodes. The position of an object,

such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.

. . . The x and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances.” Boie, col. 1:61—col.

2:5, Fig. 4.

“A computer input device for use as a computer

mouse or keyboard comprises a thin, insulating

surface covering an array of electrodes. . . . For

applications in which the input device is used as

a mouse, the microcontroller forwards position

change information to the computer. For

applications in which the input device is used as

a keyboard, the microcomputer identifies a key

from the position of the touching object and

forwards such key identity to the computer.”

Boie, Abstract.

“RF oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:67-col.

4:2, Fig. 4.
 

a microcontroller using the periodic

output signal from the oscillator, the

 
A reference frequency generator 16 “observes

position signals to evaluate the extent of
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microcontroller selectively providing

signal output frequencies to a closely

spaced array of input touch terminals of a

keypad, the input touch terminals

comprising first and second input touch
terminals;

 
interference at some reference frequency. In the

event that substantial interference is detected, the

generator 16 selects a different frequency for

further measurements. The generator 16 seeks to

always select a reference frequency away from

frequencies which have been found to result in
measurement interference, as described below.

The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a

microcontroller 102 and a divide-by-(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 performs the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred

electrode array 12, together with a coordinate

axes defining X and Y directions. One
embodiment includes sixteen X electrodes and

twelve Y electrodes, but for clarity of

illustration, only six X electrodes 20 and four Y

electrodes 22 are shown. It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a

multilayer printed circuit board 24. The

electrodes are etched electrically conductive

strips, connected to vias 26 which in turn

connect them to other layers in the array.

Illustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3

millimeter centers.” Gerpheide, col. 4:41—55;

Fig. 2A.

“FIG. 4 shows one embodiment of the

synchronous electrode capacitance measurement

unit 14 in more detail. The key elements of the
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synchronous electrode capacitance measurement

unit 14 are (a) an element for producing a

voltage change in the electrode array

synchronously with a reference signal, (b) an

element producing a signal indicative of the

displacement charge thereby coupled between

electrodes of the electrode array, (c) an element

for demodulating this signal synchronously with

the reference signal, and (d) an element for low

pass filtering the demodulated signal. Unit 14 is

coupled to the electrode array, preferably

through a multiplexer or switches.” Gerpheide,

col. 5:52—63; Fig. 4.

“The reference frequency signal is preferably a

digital logic signal from the reference frequency

generator 16 (FIG. 1). The reference frequency

signal is supplied to unit 14 via an AND gate 72

also having a "drive enable" input, supplied by

the reference frequency generator 16 (FIG. I).

The AND gate output feeds through inverter 74

and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive

measurement element 78.” Gerpheide, col. 6: 19-

26; Fig. 4.

“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.
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As w1ll be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30—36, Fig. 2.
 

the first and second input touch terminals

defining areas for an operator to provide

an input by proximity and touch; and  
“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30-36, Fig. 2.
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Casio, col. 2.
 

a detector circuit coupled to said oscillator

for receiving said periodic output signal

from said oscillator, and coupled to said

first and second touch terminals, said

detector circuit being responsive to signals
from said oscillator via said

microcontroller and a presence of an

operator's body capacitance to ground

coupled to said first and second touch

terminals when proximal or touched by

the operator to provide a control output

signal for actuation of the controlled

keypad device,

  “[E]ach row and column of electrodes from

array 100 is connected to an integrating

amplifier and bootstrap circuit 401, Each of

the outputs from circuits 401 can be selected by

multiplexer 402 under control of microcontroller

406. The selected output is then forwarded to

summing circuit 403, where such output is

combined with a signal from trimmer resistor

409. Synchronous detector and filter 404

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RF

oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:53—col.

4:2, Fig. 4.

“The output of synchronous detector and filter

404 is converted to digital form by analog—to—

digital converter 405 and forwarded to

microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the

capacitance seen by any row or column of

electrode elements (or electrode if measured

separately) selected by multiplexer 402. . . .

Microcontroller 406 sends data to utilizing

means, such as a personal computer (not shown)
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over lead 420.” Boie, col. 4:21-32, Fig. 4.

“A computer input device for use as a computer

mouse or keyboard comprises a thin, insulating

surface covering an array of electrodes. . . . For

applications in which the input device is used as

a mouse, the microcontroller forwards position

change information to the computer. For

applications in which the input device is used as

a keyboard, the microcomputer identifies a key

from the position of the touching object and

forwards such key identity to the computer.”
Boie, Abstract.

HERE? HGW WES

fiafik’fii WQRKS

WWMWQW.W_ ’75:“ “fwmfiwrmkm

*Vfi'ssmwxxfi hawk Wlmnmmn

i §au§us¥ifiiriaétsn

“fit...VVVVVVVVV :3
._.J

Casio, col. 2.
 

said detector circuit being configured to

generate said control output signal when

the operator is proximal or touches said

second touch terminal after the operator is

proximal or touches said first touch
terminal.

 “In using the position sensor of the invention as

a computer mouse or trackball to control a

cursor, movement of the mouse or trackball is

emulated by touching array 100 with finger 102,

or some other object, and stroking finger 102

over array 100 to move the cursor. Changes in

position of the finger with respect to array 100

are reflected in corresponding changes in

position of the cursor. Thus, for such an

application, microcontroller 406 sends data over

lead 420 relating to changes in position. FIG. 6

is a flow chart of the operation of

microcontroller 406 in such an application.”

Boie, col. 4:67-col. 5:9, Fig. 6.
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IV. CONCLUSION

A substantial new question of patentability is raised based on the newly cited prior art

combinations, and therefore a reexamination of claims 18 and 27 is warranted. Again, the Patent

Owner reserves the right to take positions asserting and to submit arguments explaining why

various Claim elements are not disclosed or suggested by the cited art.

If the Office should have any questions, please contact the undersigned attorney. The

Commissioner is hereby authorized to charge any fees due in connection with this filing, or

credit any overpayment, to Deposit Account No. 50- 1065.

Respectfully submitted,

December 24 2013 /Brian A. Carlson/

Date Brian A. Carlson

Reg. No. 37,793

 

Slater & Matsil, L.L.P.
17950 Preston Rd.

Suite 1000

Dallas, TX 75252
972-732-1001

972-732-9218 (fax)
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CAPAClTl‘VE Rlilfil’lilNSlVli. ELECTRONK?

SWITCHBNG CERCUl‘l“

BACKGROUND OF THE MVENFEON

The present invention relates to an electlical circuit and
patienlnrly a capacitive tesrxmsiv‘e electronic switching
circuit used to mice possible Ei ‘eero force“ manual elec—
tronic switch.

Manual switches are well known in the art existing in the
familial“ forms of the contusion toggle light switch, pull cord
switulies. push button switches. and keyboard switches
among others. The majority of sneh switches (triple); a
mechanical contract that “makes" and “brea "s” the circuit to

he switched as the switch. is moved to a closed or an open
condition.

Switches that operate by a mechanical contact have a
number ol‘ well lmown problems. ”First. mechanical metre
ments of components within any mechanism make those
components susceptible to wear. fatigue. and loosening. This
is a erogressive problem that! (seems with use and leads to
eventual failure when a sulficient amen at of movement has
occurred.

Senond. a sudden “make” or “brain” between conductive .

contacts typically produces an electllcal ass as the contacts
come into close proximity. This arcing action generates both
radio itequency emissions and high frequency noise on the
line that is switched.

Third. the separation between contacts that occurs on each
break. exposes the contact surfaces to corrosion anti con-v
lamination. A patticular problem occurs when the are easso
elated will: a ‘tnalie" or “break” occurs in an oxidizing
atmosphere. The. heat of the are in the presence of oxygen
facilitates the formation of oxides on the contact smfaces.

Ghee exposed. the contact surfaces of mechanical switches
are also vulnerable to contaminants. Water borne contami—

nants such as oils and salts can be a particular problem on
the contact surfaces of switches. ills-elated problem occurs in
that the repeated arcing of mechanical content can result in
a migration of wntnel: materials away from the area of the
mechanical contact. Conosion. contamination. and ll‘llgl’a—
lion operating independently or in combination often lead to
eventual switch failure where the switch seizes in a closed
or opened common.

An additional problem results from the meehatneal form
required in operating a mechanical switeh. This problem
occurs in systems where a human operator is required to
'epcts‘tively operate a given switch or .1 number of switches.
Such repetitive motions commonly occur in the (gleration ol‘
electronic Keyboards such as those used with computers and
in industrial switches such as used in forming and assembly
equipment among other applications, A common type of
lndnsn‘lnl switch is the palm button seen in pressing and
insertion equipment. For safety purposes. the operator must
press the switch before sin insemion or pressing can occur.
This ensures that the ogmratots hand{s} is(are) on the button
is) and not in the fifiiti or“ motion of the associated maehinem
it also ensures that the mechanical motion occurs at a desired

and controllable point in time. The dill‘iculty arises from the
motion and force required of the operator. in recent years. it:
has been noted that repeated human motions can result in
debilitating and painful wear on joints and soft tissues
yielding arthritis like symptoms. Such repetitive motion may
result in swelling and cramping in muscle tissues associated
with conditions such as Carpal Tunnel Syndrome. Equip
ment designers combat these Repetitive Motion or Cumin
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lath/e Trauma Disorders by allowing ergonomic designs that
more invorably control the range. angle. number. and force
of motions requireé of an operator as well as the number of
the operators muscle groups involveii in the requlietl
motions. Prosthetics and tests are used as well to provide
Sll'alll relief for the operator‘s muscles. joints. and tendons.

In mechanical switches. the force require-ti to actuate the
switch may be minimized by reducing spring forces and
irictéonnl forces between moving parts. However. reducing
such forces makes such switches more vulnerable to failure.

For instance. weaker springs, typically lower the gressure
between contacts in a “milks" condition. This lower contact

pressure increases the resistance in the. switch which can
lead to fatal heating in the switch nndfo: loss of voltage
applied to the switched load. Reducing frictional forces in
the switch by increasing the use of lubricants is undesirable
seems the lubricants can migrate and contaminate the

contact surfaces. A switch designer may also regime friction
by ptoviding looser fits between moving parts. However.
looser tits tend to increase wear and contribute to earlier

switch failure. A designer can also reduce friction by using
higher quality. higher cost. sunset: finishes on the pasts.
Thus. as apparent from the foregoing description. messages
taken to reduce actuator force in mechanical switch parts
generally reduce the reliability and pelletmanee of the
switch miller increase the was: of the. switch.

in applications such as computer keyboards or appliance
controls. the electric load switched by a given switch can be
quite low in terms of custom andlor voltage. ln such cases
it is possible to use low force. membrane switches such as
described in US. Pitt. No. 4.503.294. Such switches can

tell ve operates Sll‘alll and are not as susceptible to arcing
problems because they switch small loads. However. the
flexible membrane remains susceptible to wear. corrosion.
and contamination. Almoegh such switches require very low
actuation force. they are still mechanically based anti thus
suffer from the same problems as any other mechanical
switch.

A more recent innovation is the development of “zero
force” toueh switches. ’l‘liese switches have no moving pants
and no contact surfaces that directly switeh loans. Rather.
these switches operate by detecting the operatot°s touch and
than use solid state electronics to switch the lands or activate

mechanical relays 0t loses 10 switch even lnrger loads.
Approaches include optical proximity or motion detectors to
detect the presence or motion of a bed}; past such as in the
automatic controls used in urinals in some public restrooms
at as disclosed in US. Pat. No. 4.942.63l. Although these
nonveontset sm’mlies are by their very nature truly zero
force. they are not practical where a multiplicity of switches
are required in a small strait such as n laeylionrtl. Among other
problems. these. nonvfontaet switches snfiet fmm the corn
parstively high cost of electro'optics and from false netzcm
tions when the operator‘s hand (33‘ other body part uninten-
tionally comes close to the switchk area of detection. Some
optical touch keyboards have been proposed. but none have
enjoyed commercial success title to performance anoint cost
considerations.

A further solotlon has been to detect the operator’s touch
via the electrical conductivity of the operator‘s skin. Snell E:
system is described in US. Pat. No. 3.879.618. Froblems
will: this system result from variations in the electrical
conductivity of difiel‘enl operators due to variations in sweat.
slain oils. or dryness. and from variable ambient conditions
such as humidity. A fm’tlier problem arises in that the touch
surface of the switch that the «morale: touches must remain
clean enough to provide an electrical conductivity path to
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the operator. Such surfaces can be susceptible to
conundnuiidn. corrosion. andlor a wearng away of the
conductive material. Also. these switches do not work if the

operator is wearing a glove. Safety considerations also arise
by virtue of the operators placing their body in electrical
contact with tile switch electronics. A further problem arises;
in that: such systems are vulnerable to contact with materials
that are equally or more conductive than human skin. For
instance. water condensation can provide a conductive path
as good as that of an operator‘s skin. resulting in as false
activation.

A common solution used to achieve 3 zero force touch

switch liar; been to make use of the capacitance of the human
operator. Such switches. which are hereinalter referred to as
capacitive touch switches. utilize one of at least three
diil'erent methodologies. The first medial involves detecting
RF or other high frequency noise that a Emmet} operator can
capeacitively couple lo- :5 touch temmaatt when the operatm’
makes cataract such as is disclosed in US. Pat. No. 5.066.
898. {Line common source of noise is 60 Hz noise radiated

from eomnerclal power lines. A drawback of this aggro-sell
is that radiated electrical noise can vary in intensity from
locale to insole and thereby muse variations in switch
sensitivity. in some cases. evices implemented using this:
first method. rely on conductive contact between the opera-
tor and the touch terminal of the switch. As stated. such

surfaces are subject to contamination. corrosion. and wear
and will not work with gioved hands. An additional problem
can arise in the presence of moisture when multiple switches
are employed in a dense may such as a keyboard. In such
instances. the operator may touch one touch terminal but
end up inadvertently activating others through the path of
conduction caused by the moisture contamination.

A sowed method for implementing capacitive touch
switches is to cougsle the capacitance of the operator into a
variable oscillator circuit that outputs a siguai having a
frequency that varies with this capacimnce seen at a touch
terminal. An example of such a system is described in US.
Pat. No. 5.235.;41'3. ’E‘ro‘biems with such a system can arise
when: conductive contact with the operator is rewind and
where the irequency change caused £33; a touch is close to the
frequency changes that would result from unintentionally
waning into contact with the touch terminal.

Another method for implementing canacitivc touch
switches relies on the. change in capacitive. coupling between
as touch terminal and ground. Systems utilizing such a
method are described in U.5. Pat. No. 4.758.735 and US.

Fat. No. 5.687.825. With this methodology the detection
circuit consists of an oscillator {or Ali? line voltage
derivative) providing a signal to a touch terminal whose
voltage is their monitored by a detector. The touch terminal
is driven in electrical series with other comments that
function in part as a charge pump. The touch of an operator
then provides a capacitive short to ground via the operator’s
own body eapacitauw that lowers tile artxplitude of oscillator
voltage seen at the touch terminal. A major advatmge of this
methodology is that the operator need not come in conduc—
tive contact with the touch terminal but rather oniy in close
proximity to it. A l'urttier advantage arises in that the system
does not rely upon radiated omissions picked up by the
operator’s ind}; which can vary with locale. but relies
instead upon the human bodyls cagecitance. which can vary
over an acceptable range of 21) 33F to 390 pt”.

An additional! consideration in using zero force switches
resides in the dificulties that arise in dying to employ dense
arrays of such switches. Touch switches that do not require
physical contact with the operator but rather rely on the
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operator’s close proximity can result in unintended actua—
tinns as an operator‘s hand or other body part passes; in close
proximity to the touch terminals. Abovemeittimzed US.
Pat. No. 5.087.825 employs conductive guard rings around
the conductive pad of each touch terminal in an effort to
decouple adjacent touch pads and prevent multiple actuar-
tions where only a sitigle one is desired. in conjunction with
the guard rings. it is also possible to adjust the detection
sensitivity by adjusting the threshold voltage to which the
sensed voting-e is compared, The sensitivity may be adjusted
in this manner to a twin: where the operator’s body than. for
instance. a finger. has to entirely overlap a touch terminal
and come into contact with its dielectric facing plate before
actuation occurs. Although these methods (guard rings and
sensitivity adjustment) have gone a considerable way in
allowing touch switches tr:- he spaced in comparatively close
proximity. a susceptibility to surface contamination remains
as a problem. Skirt oils. water. and other contaminants can
form conductive films that overlay and capacitivel I couple
adjacent or multiple touch pads. An operator making contact
with the film can then couple multirlle tout}: pads to his or
her body capaeimno: and it's capacitive coupling to ground.
This can result in multiple actuation: where only one is
desired Smali touch terminais placed in close proximity by
necessity require sensitive detection circuits that in some
cases are preferably isolated from interference with the
associated load switching circuits that they activa’e.

As mentioned. is industrial controls. switches can be used

to control actuation time and to ensure that the onerator’s
banal s) or other body partfs) are out of the field of motion
of associated machinery. A common type of switch used in
this application is the pains button. The button is large
enoug1: so that the operator can rapidiy bring his or her hand
into contact with the butloo without having to lose the time
that would be taken in acquiring and lining up a finger with
a smaller switch. Zero force touch switches are also desir—

able in this application as Repetitive Motion or (iunudzuive
Trauma: Disorders have been a. probiem with omrator’s
utilizing rialm buttons—«especially those palm buttons that
must. be actuated against a spring resistance. In this area
capuoitive touch switches have also been employed. US.
Fat. No. 5,2332% is an example of such an impiemeutadon.
Due to the proximily of machinery with lite potential, to
cause injury. false mutations are a particular liability in such
applications. Capacitive touch switches that exhibit wine}?
ability to radiated eleotromagtietic noise or that operate. olf
operator proximity have the potential to emulate when the
operator’s harms) is not at the desired location on the palm
buttsmljs). in general. this is addressed by the use of redun—
dntieies. In US. Pat. No. 5.233.231. a separate detector is
used to measure RF noise and disable the system to a safe
State if excessive RF noise is present. (Ether systems such as
Ultra'l‘ouch vended by Pinnacle Systems. Inc. use redundant
sensing methodologies. In UltraToucit. boil! optical and
capacitive sensors are used and actuation (moors only when
boils sensor types detect the oyemtor‘s hand at the desired
location. These implementations have a number of disad»
vantages. in the case of the RF noise detection system. the
system. is unusable in the prescrioe of RF noise. This forms
the user to employ a backup mechanical switch system or
accept the loss of function when RF noise is present. The
second system is less reliable and more expensive because
it requires two sensor systems to accomplish the same task.
i..e.. detect the operator. Such system may also suffer from

' problems inherent in any optical system. namely. suscepti—
bility to bioelrages in the optical path and the need to achieve
and maintain specific optical alignments. A further problem
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is that this sysiem considerabiy constrains the angle and
direction of motion that the operator must use in arrtivaiing
the switch.

Currently. there are several zero force paint buttons in the
market. These products utiiizc optical andfor capacitive.
coupling to activate a normally closeri (NC; or a normaiiy
open (NO; reiay. and {hereby switching 110 V AC. 220 V
AC. or 24 V DC to machine controllers. The. Ui‘traTouch by
Pinnacle Systems he. uses two sensors (irtfmrcd Zi-
capacitive) who isolated circuizs to activate a relay when a
timchinc o crater inserts his hem-1 into a Urshapcd sensor
actuation timoei. The company claims that by permitting the
machine operator to activate the machine with no force or
pressure. and with the operator’s hand and wrist is: the
ergonomic trauma! position lie. 0° wrisi joint aegis and
i00% hand power positions as shown in F! 'i. 1&1). hand.
wrist. arid arm stresses are minimized and eono'ihuting
eiements to Carpai Tunnel Syndrome are negated. After a
machine cycle is ioitiotei the ogerator must maintain ax:
initial posture until the cycic is completed. A tgwicai cycie
time lasts approthtciy one to two secomits and is repeaied
aboui 3980 times cim’iy. This adds up to about one hour to
one hour and a haif per day while the operator is it! the
posture. While this motiuic reduces siress on wrist and hand.
it mains the muscles in the forearm. Aiso. becau so of iimitesi
space permitted for the operator io insert his: hand. it stresses
3hr: operator mentaiiy and reduces productivity lay causing
fatigue. Furthomiore. the infrared critiiiers and detectors rack};
on a dean path hem/ecu the transmitter and receiver ami will
not operate properly if contaminants block the beam of Eight.

SUMMARY OF THE MENTION

The. present. invention ovemomos the above probiestis by
using the method of sensing body capacitance to ground in
conjunction wish redundant detection circuits. Additional
improvemois are oifereii in the construction of the touch
iottmiriai (palm bottom} imeif emi in the. regime of body
eaoaciiance to gonad, detection which minimizes; sensitivity
to skin oil:- aoti other coutaminaiifié. The invention also

allows the operator to utilize the system with or without
gloves which is a pmicuiar advantage iii {he indusarial
setting.

The Specific touch detection method of the present inven-
tion has simiimiiies to the defims of {1.5. Pat. Bio 4.75 8.735

and {1.5. Pas. No. 5.687.325. However. significant improve-
menta are offered in the means of deteciion and in the

development of an overaii system to employ the touch
switches in a dense array and. in an improved zero i’oice pain:
button. The: touch oetcction circuit of the prefient invention
features operation at frequencies a: or above 50 kHz and
preferabiy at or above 306) iii-i2 to miniimze the eii‘ectzi of
surface contaminaxion from mai‘xm‘ais such a skin oih; and

W616i. it also oifers improvements in detection sensiiivity
that allow ciose comm} of the degree of proximity (ideally
veijv close p‘oximiiy) that is required for actuatioo and K:-
enabie cmpioymeot of a muitipiicifiy of small sized touch
terminals in a physicaiiy close may sueh as 3 keyboard. Tire
cirouiiry of the present invention minimizes the. force
required in human operator moriom and eiimiiiaies awkward
angles and. other constraints required in those mC-L‘iGElS. The
outer surface of the touch switch iypicaliy consists of a
continuous cheleeiric layer such as giasr or poiycarbonate
with no mechanical or electrical foodihroughs. The surface.
mm be shaped to have no recesses that would trap or hoéd
organic iiifliti‘iai. As a mini! ii is easiiy cleaned and kegs!
cieaia and so is idea} for hygienic appiieations such as
medical or food processing equipment.
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In a first preferred emhotiimenl the circuit oifers: enhariccd
detection sensitivity 10 eliow rciiabie operation; with Sinai}
(finger size} touch pads. Susceriiibiiity to variations in
supply voitagc and noise are minirtiized by use. of a fioaiirtg
common arid suppiy that foiiow {he oscillator signal to
power the demotion circuii. The enhanced sensitivity aifilows
the me of a 26V or iower ampijtude osciiiator signal appiicd
to rho touch terminal astii detection circuit This lower

voltage {as armoured to the device of US. Peat. No. 4.758.
735) obviates the. need. for expensive UL listed higher
voltage construction measures and testifig to handie what
would otherwise be large enough voimges to cause misty
concerns. A further advantage. of me present invention is
seen in me. manner in which the touch taming] detection
circuit is inmfaccd to the much lexmiaiais am to external

controi systems. A tiedicoied microprocessor referenced to
the floating suppiy and floating common of the deioction
circuit maybe used {o cost effectively muitipiex a manic: oi‘
touch terminal detection circuits and muitirslex the assoei»
aver} ioueh immioai ou’tpu: signals over a two line opiicai bus
to a dedicated microprocessor referenced io a fixed supply
and ground. AI! additiooai advantage of the microprocessor
is an expanded ahiliiy to detect faiths. is. a yea that is
iouchczi for an cstsive amouoi of time mm is; known a

priori to be an unii‘seiy mode of operation or two or more
pads touched at the same lime or in an improper oxalic;
Addiiiomiiy. the microprocessor can be mod to iiistiriguish
desired multipie 133d touches ii} simultaneous or sequent-rial
modes. 3.6. two or more swiiches touched in a given order
within a given amount of time. The microprocessor can he
used to perfom system diagnostics as weii. The rru'cropro~
cessor also flows the use of visual iodieaiors such as LEDS

or mounciators such as a hell or tone generator to confirm
the actuation of a given touch switch or switches. This is
parficuiariy usefiii in cases where a sequence of actuation
is required. before an action occurs. The feedback. to the
operator provided by a visuai or audio indicator aoiivated by
the microprocessor in response to imermeiiiate touches in a
required sequence can minimize time lost andfor imitation
on the pan of the operator due to failed acmatiosas from
pmiai Eouches or wrong mutations from touching the wrong
pati in a giver: requioeri sequence or combination of touches.
The second microprocessor may be used to communicate
with the user’s control system Addixional features inciude a
“sicep mode” to minimize oowcr consumption during pcri-v
0:13 of Min—{£358 or power hmwri outs. and redundant conooi
circaziis to facilitate ‘Taii to safe” operation. Another
improvement is ofiereti in a means to move much of the cost
of the system into simpiified custom integrated circuits that
ailow ease of sensitivity adjustment and assembly.

In a second preferred embaiiment. an improved paim
button is featasreri. Through the use of a dieicctric cover. it
iarge metaiiic touch termioai can he used that differentiates
heiween the touch of a finger or partial touch and the foil
touch of a palm. iii this way the. system avoids Misc: triggers
dot: to inadvertent finger touches or bombing contact with
the paim prior or after an intended much. The second
embodiment aim features redundant oomro} circuits to

faciiiiaie “fail to safe" operation.
To achieve these: ansi other advantages. anti in accordance

with fine. purpose of‘the invention ens; embtxiied and flcscribed
herein. the mpaciiive responsive. electronic switching circuit
comprises an osciiiaior providing a periodic ourpui sigma}
having a frequency of 50 1:3; or greater. an input touch
terminal defining arr area for an operator to provide an input
by touch. and a detector cirouit coupied to the oscillator for
receiving the pericatiic ouipui sigmi from the osciiiaior. and
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coupled to the input touch terminal. The detector circuit
being responsive to signals from the oscfiiaror and the
presence of an operator‘s; hosiy capacitance to ground
coupled to ti c touch terminai when touched by an operator
to provide a control output signai. B'efcrabiy. the osciflntor
provides a periodic output sigma! having a trerrutcncy of 800
hit-12 or greater.

These and other features. objects. anti advantages 0f the
invention may he realized and obtained by means or the.
instrumentatiries and combinations partieutnriy pointed out:
in the written description and ctaims hereof. as welt as by the
appenfled drawings.

BRIEF DESCRIFTBON OF THE DRAWINGS

FIG. 1 is an electrical schematic of a testing circuit used
to measure the impedance of the human bmiy:

FIG. 2 is an electrical schematic of a testing circuit used
to measure the mpedance sf water;

FIG. 3 is an electricat schematic of an equivalent circuit
tirade} for analyzing :5 human body in contact with giants
covered with water;

FIG. 1% is a biotic diagram of a capacitive responsive
electronic switching circuit constructed in accordance with
a first embodiment of the present invention:

FIG. 5 is an eiecrricai schematic of a preferred; voltage
regulator circuit for use in the: capacitive responsive cine»
manic switching Circuit shown in MG. 4;

FIG. 6 is an electrical schematic of a preferred oscitlator
circuit for use in the capacitive responsive eiectronic switeh—
ing Circuit shown in FIG. 4;

PEG. 7 is an eiectfieni schematic of a preferred floating
common generator circuit for use in the capacitive respon»
sive eiecfimnic switching circuit strewn in REG. 4;

FIG. 8 is an eiectricai schematic of a preferred touch
circuit for use in the capacitive responsive eiectmnin swite -
ring circuit shown in FIG. 4“.

PEG. 9 is a three: dimensioned bar graph itiusrrattng
signai-to—rtaise ratio vs. body capacitance at 2:105“ C;

PEG. n3 is a three dimensional bar gasph itiustrating
signal-tonnoise ratio vs. body capacitance at. $2222“ (3.;

FIG. 11 is a bio-e}: diagram of a capacitive responsive
electronic switching circuit constructed in accordance with
a second emhonimerrt of the present invention;

MG. 3 is a. block diagram of a capacitive responsive
cicctronic switching circuit constructed in aeeordanee with
a third embotiimertt of the present invention;

HG. 13 is an eieetrieat schematic of as hrer‘erred vn‘rtnge
regulator. oscfiiator. and touch circuits for use in the capsei~
tive responsive electronic switching circuit shown in Fifi.‘g.

EEG. M is an electrics} schematic of lxeferred driver
circuits for use in the. capacitive responsive eiectmnie
switching circuit shown in FIG. i2;

FIGS. 153.4: are top. sine. and. front views. respectiveiy.
of an examfie of a flat paint button constructed in actor--
dance with the present invention;

MG. 16 is a cross-sectional View of an example of a
dome-shaped palm button constructed in accordance with
the present invention:

m3. 1? is an electricni schematic of a touch circuit of the

present invention irnpfiemented in a custom integtated cir—
enit;

FIG. 18 is an electricai schematic cf an osciilator having
a. steeper circuit for use. in the capacitive responsive CECE‘
ironic switching circuits or" the present invention;
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MG. 393 is a pictoriat View of a ticvice having two palm
buttens and an indicator light npernted in accordance with
the present invention: and

FRGS. ZhA—C are pictorial views. of another emhrfliment
of the device shown in FIG. rs.

DETLMD DESCRIP'HQN OF THE
FREFERRED rmnoneram‘s

As apparent from the above. sumnmry. the touch circuit of
present invention operates at a higher frequency than prior
tench sensing circuits. A move to high frequency operation
{>50 to 800 Mix) is tint a benign choice rciative to the tower
frequency (60 to £000 Hz) operation seen in existing art such
as US. Pat. No. 4.’?§8.‘?3§ and US. Pat. No. 5.087.825.

Higher trequencies require generafly more corny. higher
speed. parts. and often resuils in the atided cost of special
design measures to nfinimize eieetronic emissions and the
introduction of high frequency noise on mwer supply lines.
The preference for using such higher frequencies is based on
a study performed to determine: if high frequency operation
would altow n tnnch of an operator and. conduction Via
surface contamination films. such as moisture. prcxviding a
conductive path from a nan-touched area to the touched
area. The study aim determined whether as high frequency
touch drcuit could operate over a sufficiently wide tempera~
tnrc range. an assortment 0f ovcriyéng diciec’tric inyer thiek~
nesses and materials. and in the. present): of iikefly power
snppiy fluctuations. The t‘otiowing calculations and men--
snremcnts are the results of this study. The results summer.
rile the investigation conducted to reduce crosstalk due to
condensation of water on the dielectric member (giass). By
increasing the frequency of operation. the impedance of the
hody—g}.a.ss combination is reduced as compared to the
impedance of watm between the touch pads.

The eqtrivaient Circuit of body impedance. was measured
using the testing drcnit' 1:} shown in FR}. 1. 'l‘csting circuit
19 inciufies an osrfiiatnr 2h coupled between ground plan:
and a 100 its? series resistor 22 and in parallel with. a :0 MS)
resistor 24. a 20 pi“ (Especitnr 246. anti contacts for connecting
to a human body identified in the figure as an impethance
{and R5 having an impedance 2;; representing the body’s
impedance.

'EWO types of measurements were taken: one with the
person under test standing on a flange ground plane i.e..
concrete stab; anti another while standing or: a snbfloor. The
snbfioor was used to simulate a typical nerttzern heme. in.
wood joists with piywood sheeting, Carpeting was used as
an addcd insulation inyer. Table 1 beiow shows the measured
body resistance and capacitance for five individuals.

TABEE 1 

CONCRETE SLAB CONCREIE SLAB 50355-1003. SUBFLOOR
 

 

1.4 m :00 9}! 1.7 ks"; 73 pr
1.4m 2E7§F 19m raps
ram 1749:: 1.9 m 93pF
1.2 r52 1641p}: 1.6 m 85 pt:
:0 rt: :07 pr 1.4 m 75 p)? 

As apparent from Table i above and the. discussion to toitnw.
a human trodys impedance may he represented by the, series
combination of a 20—300 pF capacitor and n 1 k—-2 m
resistor.

The impedance of water. which is mninty resistive. was
measured using the testing circuit 3% Shawn in FIG. 2.
Testing circuit 3% inctudcs an osciliator 45'} coupled in series
with a 1 MS! resistor 62 and contacts across which water is
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appiiesxi t0 define an impcdancc load 35 having an mzpedancc
Z». represcming the impedance of warez: A true RMS ‘vulmge
meta; 45 is counacficd ucmss me cantads of the unpmiauce
and 35.

The resistance: of (up water Over a 1rd Slush area and V32
inch deep. was measurcd it) he wound 3. "F kfl.

The foliewiaag calcuiatéon is far resistance of rain water
where c is {Ens conductivity for min:

 

 

  

 

, . 1 \' 1 11 E1}
k"( sin A}‘{\?

where.

5:128x10“6(fl—cm)“

A >_ (Efflcm ){ $254!!) \3
cm>c -----"--* "'

n1 . m 'J x 1

L211} in

__ ' 1 ' 1 ‘4

A:(E.En><{ 32 )2 32 :94
(therefore,

1 : \ ’ m'
R; WPX —....:.:.EE‘..... =98.ait3kfiminnow / 1 i112

Bowman the mick‘msss: {sf 3 layur uf waste; comicusmi on tha
smfaufs of glass is much less than V32 inch and it’s resistanm
is highcx than that of tap water. For design pmposus. a
rssistaum value. of 1 Mi) was used to simulai-s wattr.

Tm: capacitaucc of a p-Eacc of glass mcasutiug W‘x‘i/s'k
314's". is approximateiy 2 pF.
Wham,

qu

Kaififlfig—‘v2xly‘5 fa! vacuum

mklcsmqo
A2025 in?

$9.25 in

timmfm‘e.

Cm:1()>rfl.08342><10“5x2.54x1U‘ézzzs p1:

Cmrxiymmsélxii)““’x;z.54><10":i.35 p}:

Tame 2 baiow shews the dielectric consign}: Ebr swam}!
typss of glass:

TABEJE 2
 

Disiecm'n Constant
(KIWEE 0F GLASS
 

Coming 0010 632
Coming 0685 6,75
(fuming 0120 661‘»
Coming 8870 95
 

Tue equivaieni circuit 5%} of body mucking the glass with
the: pmsence of water is ShQWfi in MG. 3. As shown the
equivakeu: ciscuis 54} includeéz a polymubon (PCB) plate $5
having at. least two pads $7 sad 5‘} fumcd marten. a giass
plum 69 adjacent to PCB 91am 55. Wam' 65 on glass phtc M9
spanning at least two much pad areas. and a body 79 in
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contact wink: the watcr £55 and} gums plane 6% at one: much pad
arta. The mpcdzzucc of giass plate 6&5 is approxuuatcd by
iwo 2 p? capacitors 6221M M connected to pads 5‘7 and S9.
:espsctivciy. The water {SS is appa'oximuzcd by a E MQ
resisma‘ 68 cenuecteafi betwueu capacimrs 62 and Mr The
body is {691336an by a 30-75% p}: capsicum“ 2T2 coupfiad a:
on: and to water resistor {s8 and glass pfiaic capacitor 62‘ and
by a :--2 k9 resistor ”.74 coupled baswcen tha other and 0f
capacitor ’72 and gmu mi

Referring to PEG. 3. it can be mun that a human much
oppsrziie pad S7 will mupir: pad 57 tr; ground #311011 gin (hr:
capacitaum: a? glass $32 and {316 series cmfiact with tha
human body impedzmce provided by the: 23300 p}? capaci—
taucc mad the 1 k~2 kfl resistauce of a typical human hwy.
This wan have. the {effect 01‘ pufliug any voliage on the pad
towards ground, Pad 59 will be similarly cfi‘cctcd. howevur
it’s coupling t9 ground wiii not oniy bu mmugh capacimncc
M. and the series mpacitanca and resismncc of thc human
body but wiil aiso be though :he 032ij resistance 9f water

. on em glass cover bcfiween the maximum Eocatjzm of pm} 59
am} the muchefl pad 5?. Bflu‘msc the human capacitance is
cunsiderabiy greater than the 2 p? rcapaciiancc of the glass.
the madam-c of the path to ground for gads 5'? and 59 will
be dominamd by the: giass sued watar impedanccs. if she:
unpcdancc 0f the wafics pain is significau: cmnparcd lo than:
of fhc gleam {hm the cfi‘act of a touch will be mere
significant as pad S? than at pad 59. TD overcame the cfiact
of caudcnsauon or possible waist? spilfis»: the 1'ch (31"
me glass is pmfcmbly made. as small as is practical com~
paws} to the £31?an of Eh: water. This mews discn‘mfl
naficu betwetu muched am} adjacent pads“ As the waiax
impedancu is primarfiy rcsistive and the glass mum is
primurfiy mpacitivet. she. impeéaucc of the glass will drop
with frequmcy.

FIG. 3A shtz-ws 1hr: mamiumm and minimum glass imped—
ance as a functiou of frequency. The maximum and mini—
mum glass impedaacas shown were computed as fallows:

guzsuiuxz-Irucfiqmep

K ‘65min"

szm
A1125 in?

La’).25 in

Camzxgmfigfi/L Cm,,=2.249 FF

Cw": Smgwm. Cum-“=1 349 pF

nginfitwmyzl/(‘Z nCmfieqwncy)

Egmfiwmfillfl EL‘Mfmgmnuy}

As can be scan. at 1 Hill. the capacitive impedance 0f thc
giass is much greater than the: ucminai i MEI of the water
bridge. butwem the pads. As a resuiiu at 1 kHz. than: weuld
be lime aiifiercucu in me impedance paths to groumi 0f the:
twu adjuccm {unis when cithcr is touched. This wuuld H's-suit
in the wing: an boih pads, being puflcd tawards 310qu by
compaxahls amounts. (Ionvemciy. at 1% kHz. the glass
impedance drops: to appa'uximatcfiy ‘3. MG resulting in the
imgaiaucc of the path so gmuud f0: pad 59 being twice shat
0f the. touched pad 57. For cases wharf. backgrzmad misfit
and semperumre drifis an: compaxsaaivefiy smali. a 290 km
men} 310: frequency woum allow a sufiicficnfiy 30w (Election
flqrcshohi to be set to difiersmiatc betwccn tbs: signal
changes induced a: both pads by a human much uppuraitc a



Page 367 of 1714

5.796.383

i1

single pad, At 800 Mix. the impedance of the glass drops to
20% M3 or lower giving a ratio of a greater than 5 to l
impettance difference between the paths to Egg-mind of the
touched pad 57 and ndiztcent pans 59.113 fact. the impedance
satin may exceed 10 ti;- 1. 21:»; iliusn'ated in the calculation
beiow. This ailnws the detection tinesnnid to: the lintscheti

pad to he set we]; below that of an adjacent pad resulting in
a much lower incidence (if inadvenent actuation of adjacent
tench pads to that of the touched pad. finally. inn frequency
of operation wouid be kept at the 80% kHz of the preferred
embmfimeni or even higher. Hnwcvcr. as noted earlier.
higher frequency operating: forests the use at were expensive
components and designs. For applications where thermal
dxift and elmtmnic noise levels are low. operation at or near
108 kHz may be possible However. at El} kHz and below.
the impedance of the glass bee-Dimes: much greater than that
of Likely watm‘ bridges between nails resulting in adjacent
pads being efi‘ected as much by a touch as the touched: pad
itself. Almnugh the. prefencd frequency is at or above mt)
kHz. and more ptefesably at or above 800 Hit: it is
conceivable that fiequencies sis Row RS 5") RH: could be. used
met-visited the frequency creates a difias‘ence in the impedance
pains 0f aniintenl pads that is sufficient ennngh to accurately
distinguish bemecn an intended touch and. the touch at an
adjacent pad. Use Of frequencies as low as 50 kHz may also v
be possible depending aspen the type (If glass 0: covering or
the thickness thereof used int the touch pad. Hmvever. in
cases where there is little or n4) surfnee contamination. the

frequency of Gestation can go welt belnw 50 kHz.
Ultimately. the fiequency chosen will be a nadcnif between
the likelihood of surface oonmmination and the cost of gating
to higher frequencies to prevent cross tall: tine to such
contamination. The fatter-wing anniysis illustrates one
example of how a frequency may be calculated based on the
typical pw'ameters used to consn'uct a much switch and the
typical impedance at a cnntztminnnt. such as: rain waltz. in
the analysis beigw a If.) to 1 ratio of water t0 glass impedance
is sought.

To eliminate cmsstatk sine t0 condensation of waste: on the

glass. the impedance of bony (3A,) ate-:1 glass {3333} combines--
non must he much tower than impedance of wates (2w).
Since the impedance at glass is much higher than body
impedance. 28 wili be: considered only. Therefme.

masking; Eq, 3

where.

Cummz 9? mm M0

35:; 1 : 7.96.410“) 5&44

. 7.961410“ 'so x <; 1 M11
(WT—mm. J

Therefore.

_f>79s kHz

Having provided a basis for the use of higher frequencies.
the basic eonstmciicm of the etecmsnic switching circuit
censtmcted in attendance with .3 first embcniiment 0f the

yrese n1 inventinn is new desctitae-Ii with reference to FIG. 4.
The electmnic switching circuit includes a voltage regulaiot
1% including input tines mi and £92. for receiving a 24 V
AC tine vet-itage and 2t tine 1% far gwnnding the circuit.
Voltage regnintor Mil converts iht‘. received AC voltage to a
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DC vantage and supgtiies a regulated 5 V DC power tn an
nsciliatox 263% via lines 1414 and {$5. Voltage regulator also
supplies ostriliniot‘ 2% with 236 V DC power via line “in.
The details of voltage Icguinmt mil are discussed below
with reference to PEG. 5.

Upon being pnweted by vnltagc regulate): 14MB. osciljator
2M generates a square. wave with a itequency (if 50 kHz“
anti ptefembly grater than 30% Edit. and having an ampli-
tude of 26 V peak. The square wave generated by oscillator
20% is suppiiezi via line 2M to a floating common generator
369%. a touch pad shieist pints 46%. a touch circuit will}. nnd
a ttllcrocontmlim‘ $99, Osciliatot 299 is described beiow
with Interence to FIG 6.

Floating common generator 399 teceives the 26 V pea}:
squats: wave from oscillate: 2% anti outputs a regulated
finating common than is 5 volts below the squats wave
output from oscillator 2% and has the same phase and
frequency as the received squats wave. This nesting com-
mcn output is supplied to touch ennui: (8M? and nnctomn—
Erotic: 569% via line 3631 such that the output square wave
from osciilator new and floating common output from float--
ing common genes‘ator 3% provide power to much circuit
4% and anim'econitoilet 509. Details of floating common
generator 3% are discussed bekxw with tefea'enee to FIG. 7.

Touch circuit 499 senses capacitance tram a touch past
@1511} via line aiSi and outputs a signal to nticmcontxoilet 5MP
vies iinc 4533 upon fietnciing a capacimnce to ground at much
pad 45% that exceeds a tltteshcri-d mine. The. detain of tench
circuit 4% are desmibed neinw with reference to MG. 8‘

Upnn receiving an indicatinn from tench circuit 43% that
n snfiicient capacitance tti- ground {tytzicaily at least 20 p?)
is present at much pad 456}. microconttollex 5% outputs a
signal to a toaducontmiling micmmnnolier m via line 501.
which is preferably a two Way opticai conpiing bus. Micm
controller 6% then responds; in a predetexmineti mnnner to
control n load 7%. Having generally descfineti the basic
construction of the first embodiment. the preferied netafled
construction at” the depicted component's will now he
dcmibed with FIGS. 5-8“ In cases when: the number of
lines to be switcilcz‘. its flow. nlicmconirotlcr with can be

repianeti by ntiditinnai optical cnupiing iines. 'iiie {intranet of
tines to be switched wilt dictate whethet it is more cost

eflfective to muiiiplex we: a two line uptical Ems such as line
5531 and use a micmconimliet in demuiiiplex. or to use a
multiplicity of optit‘ni cnupiing lines. {tines considerations

. such as rciiabfliiy and power consumption may alas sfiect
this choice. In this ptefened embotfiment. the use of a single
pair of optical coupling paths (lint: SM) and a microconn
trailer {3%. is ShQWfl tn emphasize the capability to switch
a tinge number 01“ lines.

A ptcfetted circuit fox implementing a voltage register
1% is Shawn in FIG. 5. Voltage regulates“ 1% ptcfembly
induécs an ACJBC converts: liifi for generating 29 V to 36
V nnregninted 134;"? on line 119. This unregulated DC power
is supplied to n 5 V DC regulator 12% and in a 26 V DC
regulator 13%. ACIDC convertsn: 11% incindes (lioness 112.
111$. line. and 11$. which rectify the sngpiied 24 VAC power
provided on pews: lines 161 and 1&2. The anode of the fits:
diode 122. is wanted t0 power lint: 1M and to the cathode of
the secund diodt 114. The cathode of the first {jingle 112 is

cnnpiori to ntatput line 115?. The anemic of the second tiiotie
114 is counted t0 ground via line W3 and to the anode of the
fourth diode H8. The anode of the thin} (ii-ode H6 is coupled
in the cathode of lite fmll'til diode 118 and to power line 192.
The cathode of the third diode 115 is: coupled to line. 11$? and
to the cntttode 0f the first diode 132.1%: anode 01° the fatsrtit

diode 11313 coupled to ground Vin line 193. Diodes 112. 114‘
its anti Kin an: preferably dialer; having part no. 1N4llGZ
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available from l..l'l‘EON. Ail/BC eom‘ertor 130 also prefer-
ably includes a capacitor ms for filtering the reclined output
of the diodes. Capacitor 115 is preferably a £099 pl? capaci»
tor coupled between onlpnl line 119 and ground via line 103.

The 5 V regulator :29 preferably includes a 5G0 (E resisior
l2}: coupler! between line 119 and 5 V output line 394. and.
a zenex diode 134. is final capacitor 1%. and second capacitor
123 all connected and parallel between outpul power lines
ill-d and MS. Preferably. zenei‘ diode 113.4 is a 5.1 V zener
diode having part no. lN4733A available from LEIFEON.
first capacitor 12!» has a capacitance of ill Inf. and second
capacitor 128 has a capacitance of (H, n13.

The 26 V regulefior 136 preferably includes a nansistnr
136%- having a collector connected to line 11% via a first
resistor 132. a base connected to line ill? via a second

resistor 336. and an emitter coupled to the regulated 26 V
outpus power line lilo. The 26 V regulator 13% also prefer-
ably includes a capacitor 137 and zener diode 138 connected
in parallel between the base of transistor 134 and ground line
1633. Preferably. iii-st resistor 132 is a 26 $2. 0.5 W resistor.
second resistor 136 is a l 359;. 0.5 W resistor. capacitor 13'?
is n {ll is? cnpaeiloi‘. and zenei’ diode 138 is a 27 V. {3.5 W
diode having part no. lLNfiZS-lll available from Ll'l‘EON. It
will be apparent lo those skilled in the art. that various
components of voltage regulator 18% may be added or
excluded depending upon the source of power available to
power the oscillator 2w. For example. if the available power
is it ill) V AC 60 ll; commercial power line. a transformer
may be added to convert the 116 V AC power lo 24 V AC.
Alternatively. if a DC battery is used. we ACRE? convene): ,
among other coxmments may be eliminale .

A preferred example of an 806‘ kHz oscillator is shown in
Fifi. 6. Oscillator 3% preferably includes; a square wave
generator 21%. which is powered by 5 V regulator 12% via
lines, 1634 and 385. for generating a S V peak square wave :
having me desired liequency. and a bufier circuit 33%}
powered by 26 V regulator 13$ via line 1% for hollering the
output of square wave generator 21% and boosting its peak
{mm 5 V to 26 V while maintaining line prefmed frequency.
Square wave generator ml is preferably an enable multim
Vilmnor constructed with at least iwo serially connected
invenot gnles 212 and 33.4. and optionally. a: third small-y
connected investor gate 316. Inverter gates 212. 214 and 216
are preferably {notified in a single integrated circuit desig-
nated as part MECG-i available from National. Semimndno
tor. The outpur of the first haverlor gale m2 is emplecl to it’s
input via i'esistors: :ns and 222 and is coupled to the output
of the second invenor gate 2“ via a capacitor 224. The
input of the second inverter gate 2“ is directly connected to
the onlpns of the first inventor gate 212 nod the output of the
second invenor gale 214 is directly sonneclecl lo the input of
the optional third invertor gate 316.1%) provide an 300 kHz
ompm. resistor 23% preferably has. a 10.0 lei‘l value. resistor
222 preferably has a 1.7.?- kfl value. and capacitor 324 is
prel‘exably a 220 l3? capacitor.

The 5 V peak square wave generated by squai'e wave
generator Elli is supplied from either the 0:31pm ol’ inverter
gate 214 or the onipu! of optional inverter gate 216 to the
base of a fwsl transistor 238 Via a first resistor 232 connected
and parallel as capacitor 2%. The base of fuss transistor 2238
is connected to the 26 V regulated DC power line ill-{a via a
second :esistoi' 3.36. The collector of first n-anslnor 238 is
connected to 26 V power line 396 Via a nine resistor 24!? and
lo the base of a second transistor 244. The emitter of first

nnnsistor 233 is coupled in ground and lo it‘s own collector
and the base of second transistor M4 via it found] resistor
242. The oollecfior of the second transistor 24-”: is connected
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(inectly to 26 V power line 1% and the emitter of second
transistor W is connected to ground via a fifll] resistor 2-46.
Second nansistor Md provides the 326 V penl: square wave
on outpus line Bill. which is connected to it's emitter. in
operanion. the square wave signal applied to the base of
transistor 238 causes {lie colleen); of transistor 23% to swing
between near to the DC supply nan voltage and llie
collector—emitter saturation voltage. Capacitor 23% is pro-
vided to improve {lie turning all of transistor 233. Transistor
244 along with resistors 3’52- nnci 2&6 are used, to buffer like
square wave signal generated by transistor 338. in a pre-
ferm'l embodiment. the values of lite resistors and capacitor
are sis follows: first resistor 232 is 5.1 kg. capacitor 234 is
0.0047 rill. second resistor 23s is l Mil. third resistor 24% is
L6 m. fourth resistor 242 is 100 lsfl. and fifth resinor 246
is 4.7 kfl. l’i'efes'ably. transistors 238 and M are those
identified as pail no. ZTXSGG available from ZE'l‘EX. in this
configuration. the oscillator zen smrces 80 mA lo the
floating common generator 390 such that logetlier they
supply a floating S V DC to power touch circuitr’s) 4M9.
mimomntmller S439. and Soluniti tilggcrcn gates 42% (FIG.
3). As will be apparent to those skilled in the art. the values
of the resistors and capacitors; utilized in oscillator 26% may
be varied from those. disclosed above to proviale for dilferenl
onelllnlor (snipui. frequencies. As discussed above. however.
oscillator 2% is prefei'ably constructed so as to output a
square wave having a liequeney of 50 itllz or greaier. ann
more preferably. of 801'} idle or greater. in some cases it may
be necessary to use lower gain bandwidth product transistors
or filfl'fillOl‘l lo achieve a softer rolluofi of the square edges to
reduce high lieqneney noise emissions. When this is done
the amplitude of the molllalor voltage can be increases} so
compensate.

The preferred construction of floating ground generator
3% is shown in FIG. '7 includes a zencr diode 31% having n
cathode connected to the oscillator output on line 2n: and an
anode connected to floating ground output line 39} and. to
ground via {mister 316 and diode 318. Floating ground
generator 3% also preferably includes a first capacitor 312
and a second capacitor 314 connected in parsflel with zener
diode 336?. in the prefen‘osi cm‘nsflimenl. zener diode 316} is
a 5.l V zenei' diode ideniifiesl by part no. 1N4'733A available
from UTEGN capacitor 312 is a 47 it? tantalum capacitor;
capacitor 314 is a 0.1 in? capacitor. i‘eslstoi Sin is n 270 S)
resistor. and diode 313 is a diode identified as past no.
ENQMB nvailnlale from li’l’EON.

Touch circuit 4%, as shown in MG. 8. preferably includes
a nnnsisioz 4m having a base wnneeeecl to touch pad 453%
viaresislor 4513 and line 451. an emitter coupled to oscillator
output line 2931. and a collecto: coupled to floating ground
line 3M Vin a pulse stretcher circuit 4K7. which includes a
resistor :ns and a eapeicllor 433 connected in parallel. To
minimize susceptibility lo noise. the physical lenglh of the
path between the touch pasMSll and the base of the transistor
41%. must be held to a minimum Additionally. RC filters am
he placed in line 4m between the onlpnl or” the touch circuit
4% and the inpul oi Elie niicroconn'oller 596} to give sandal
Lionel EML’R‘FE limnnnily. Additionally. the higher the
frequency. the higher the gain bandwidth product that is
required in transistor dill. The gain bandwidth product miss!
be suficient no guarantee that the oscillator turns on during
oscillator High pulses. A further trade-off is to use higher
gain bandwidth ptodnct to allow lower oscillator voltages or
higher oscillator voltages to all allow as lower gain bnncl-
wldth pro-duo: transistor to be used. "The combination of
oscillator vollnge. litequency and transistor gain bandwidth
product that is used will nominally vary with the cosl.
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safety and reiiabiiity requirements of a given application.
The present com mention} was chosen to keep the osciliator
vottage down and allow operation a! 800 kHz to minimize
cross talk At higher frequencies a higher gain bandwidm
tire-duct transistot would b: required in but}: the: osciiiator
266} and detection 4% circuits, Touch circuit stitti aiso

preferably iociucies resistor 412 and a siimit: 414 having an
anode connected to the base. of transistor 41% anti to resistor
413. said a camocie connected to the emitter of transistor 41%
and to a

between the has: and emitter of transistor 41%. The puise
watcher cit-cuit «$17 is identified as such because the sonsi

tivity of the touch circuit may be. iticrcased or decreased by
varying the xesistanw ot’rosistor 41$. The base of transistor
41% is connected via resists! 413 to line 45! cofinccted to

touch pad 45%.
Additionally. touch circuit eat-9% may include at 12:35: one

Schmitt triggered gate 6326 powered by the voltage (jitter
once existing between osciiiator line 291 and wt. and
having an input {terminal cwplcd to the coiicctor of transist-
tor 43% and an output coupied to ttxiemconta‘oiler 5m Via
output line 4%. Sahmitt triggered investor gate 429 is
optionaiiy provided to improve the rise time of the teach
switch output and to buffer the output. Preferably“ transistor
Mt? is part no, BCSSfiCL available from Motorola. tesistor ,
412 is a 12 Ms} resistor. diode $3.4 is part no. ENQMB
avaiiabiet fiom Diodes. Inca. resistor 41% is a 47G ks? resistott

cayacitor 43% is a 0.001 is? capacitors. and resistor 4&3 is a30 id). resistor.

As stated above, the operator’s body includes a capaci—
tance to groumt. which may range. in a typieat person from
between 20 to 300 pF. Tito base tennimsi of transistor 68m is
ooupied to it‘s emitter by resistor «$13 such that tiniest
capacitance is present by the user touching the touch pad
58%. transistor flit wiii not be forward biased and wilt not
conduct. Thus when touch pad. 45%} is not toilette/ck the
output signai at the cailmtot terminal of transistor MES mad
across pulse stretchot circuit 417 win be zero volts. Whoa.
however. a person touches the touch pad 535%. that person’s
body capacitance to ground couples the base of transistot
414} to ground 193 through tesistot £613. thetoby fixtwaxti
biasing transistor 41%} into conduction. This charges moani-
toa' 418 oroviditig a positive DC voitage with respect to the
Line 3m anti causes the output of the Schmitt trigger 42% to
go tow. Diode 414 is couploo across the base to omitte:
iustction of transistor 41% to clamp the base emitter reverse.
bias voltage to «17 V and. also seduce the forward mommy
and film-on time.

Touch pad 4‘51} inciudes a substrate on which a pimaiity
of chemically conductivo ptate mombors are mounted on
one surface thereof. The substrate is an insulator and die

plates are spaced apart it; order to insulate the piatfis from
one soothe;- antt from ground. Also. gmsitioneti on the
substrate is a guard Emmi generally shown as 46%. Guard
baud M is a grid of conmtctor segments extending between
adjacent pails of piste mcmbets. Ali conductor segments are
mysicaiiy interconoectoti to define a plurality of spaces with
one piate mambo! positioned oentmiiy within each spam~
Components of tits: touch circuit may be positioned on the
side of substrate opposite-z plate members and guard band
Mitt

A pianax diciecttie member is spaced from the substrate
facing piano members. The dials/attic member is made from
at nonnporous insulating material such as polycarbonate or
giass A plutaiity of eiectticsiiiy commm spring contacts
231': sandwiched bemoan the inner surface of the. dielectric
membex and the substrato. A31 indicia layer may be adhered
to the inner surface of the dieiecttic member to provide: an
méication of tilt: function of each input portion.
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As mentioned above. interface between the diciectric

member am: a conductive piste is a metaiiir: spring contact
that is attached} to the back of the dielectric member. Tho

spying contacts ofict advantages at high temperature
extremes. Howevct. to: iéiiifitficmiy amour temperature
ranges. conductive polymer foam pads cut to tile size of the
touch pads axe ptofetabiy used to fill the gap between
conductive past amt (tit: clric layer. The function of the:
spring comacts or conductive foam pads is to eliminate that
capacitive contribution of the mix filled gap between tits:
cortdumive pads and the overlying didactic Hayes.

A probiom with capacity responsive keyboards; is the
tendency of switches that ante eioseiy positioned in a key.
board system to inadvertently bocome actuated even though
the user is touching at: atiiaccnt switch. Fmtixctmote. this
ptohiem is greatly aggravated by the gatesenoe of contami»
natiota can the outer suaface of dieiecttic mem not. Contami-
nation such as skin oil or moisture causes erratic keyboard
operation and. multiple switches will turn on even though
om: switch is touched. By operating at as high frequency such
as 100 KHZ 01' 863 kHz. the imptxianco of the series
combination of body and giass capacitance are towered as
compared to the itimedzmce of contamination present on the
glass thereby reducing crosstaiic‘

if giass thicknoss is atmaiier than «sz inch. the touch circuit
hammers mote sensitive to body cagecitance. There are. two
ways to adjust the sensitivity so that mosswiic does not
oocttt: mmove diode 4M audios {asides the resistance of

tesistm 416. flattening the resistance of resistor 416 would
allow usage. of thicket“ glass. Howcvor. this resistance: pit-J'-
etatbly shouid not go above 75“)- kit. This is becauso of the
moximum tow input voitsge of 0.8 V and input image
cuttent of 1 5,11% at the Schmitt txigger gate 629.

The osciiiatm circuit-'3' shown in FIG. ti is very Mattie over
the tompcratme {afigt of 40° C. to 105° C. “to output of
the touch switch circuitry amps at a rate (if approximately 40
mVI‘JC. when temperature faiis below {3" C. if eppiictttian
requires operation at low tempexatures (40° C). the fol-
iowing three: methods may be usesi to immense the output at
the switch: increase the oscillatot‘s regulated suppiy
voitagc. increase the resistance of resistot 416:. and use a
higher gain transistor 410. AH of these methods wooid
inmease sensitivity at high texispczrstures. Another way to
correct this pt'oixiem is to use a thermistor to vary the
reguiatod soppiy voitage as a function of tetttpetaturs.

33310:: the input power is regulated down to 2:6 V DC.
variation of power (24 V ACflG‘Vo or 29 V DC to 35 V DC)
does not attest circuit opexaation. Tabb 3 beiow shows the
measured cutout voltage of the switch for various supply
voitagos,

TAKE, 3 3   
SWT CH OUTPUT

 34- VDC 4.95 V
33 VDC 495 V
32 VDC 4.94 V
31 VDC 4.93 V
30 “SC 4.93 V
29 VDC 4.92 V
 

PSRRA‘: mVNz—45 (ii?

in order to determine the effect of body capacitance on
circuit operation. the circuit of PEG. 3 was used to simulate
giass. watct rcsistaxtce. and body capacitance. The foliowing
two conditions WCI‘C simulated and tested:
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l-m-The maximum bird}; capacitance that tines not cause
cresswaik when:

'i‘emraerature:ltific (5.
Supply Voirage=36VDC
Glass Capacitanrtz3 13F
Water Resistmcexflt} it to 1 M51

2—. he minimum capacitance to turn an a switch when:
'i‘emperature={§“ (1.
Supply \‘oitagttzzg‘s’ DC
Glass Cgpacitancurfi 13F

Ennflper'afleri at room temperature.
Table 4 bet-3w Shaw's the signal and noise mitrzges at the

switch mitput for djfiereitt wines of {nasty capacitance and
contamination resistance.

Lh

_.

,.. ”ITABLE 4 

CGN'IAM-
INAEIGN

RE- EODY CA'tRCITANiX’I

  
 

SiS'Lkl-‘QCE

 
5:5.1‘1

   

s; 5. 5: 5.;
N: 2.9 V N: 4.0 v N: 4.5 v

500 in 5: 5.1V s- 5.1 v 5: 5.1"
N: 0.2 v N as v N: 0.7 13

1m: 8:5.1V 5:5.1v s: 5.: v 5((39:2de N:Q.1V Nztu V N: 0.1 v 2‘
Water)
NONE 5: 5.1V 3:5.1v s: 5,: v 8: 5.1V 5: 5.: v

N: if; In" N 10 mV N: 10 in" N: 1'3 m‘v’ N: 10 222V

5 Signal (revert)
N : Noise {NO mum-r: 30
supply vcltage - 36 VDC
immature : 105“ C.

With carriamisratien resistance at 1 MD. or more. the
circuit is insensitive tn bfidy cagzacitrancc variations and has
a minirmnn signalvtcnmise ratio sf ~34 am. With at)
contaminatiorr. signai~to~noisc ratio is appmxirrtately «54
dB. The graph in FIG. t? thaws the signal-tQ-vtmise ratio
versus body capacitance. for diii’erent vanes of contamina~
tism resistance at 135° (3311536 minimum body capacitance to
tum on a switch is 20 pi?

At room temperature, crosstalk deti'eases because of gain
drop of transistor 415). Table 5 below straws that at room
temgmratm‘c. the circuit rejects 250 id} at contamination.
independent 03" may capacitance. Beiow 250 m, body
capacitancc will affect crosstalk

35

40

TABLE 5

 INATEDN
RE— 230m cmtcrrmcrz ___________________ 50

seamen 20 pl: 220 pF 330 FF 5:30 pr: 125-3 9F 

 
200m 3: 5.1V 5:5.1‘21’

N: 1.8 V N: 2.2 V

250 M}. 5: 5.1V S: 5.1 V 55N: 0.5 V N: 0.5 V
330 it“ S: 5.1V 5: 3.1 V

N: 0.1 V N: 0.1 V
15819 S: 5.1V 515.} V

(Condmwd . : ' . N: 0.1 V N: (H V
Water)

 N = Noise (NO TOUCH}
suppiy vettags: - 35 VEX‘.
21:1th 2 25° C.

The graph 0f FIG. lit shows the measured signai»-ta}-noi$e 65
ratio versus body capacitance. for dificrcnt contamination
resistance. vatues at room temperature.
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The particular advantages of the preceding circuit over
that of existing touch detection circuits such as that fits—
cinsed 5:: L28. Pat. N0. 4.758.735. are the use. of diode 414

( seiected fer high speed) to minimize tom-am rem-very time
rather that: merely provide reverse pntarity pt‘OICCEiOE't (as
with the siower type of diode used in the existing circuits)
and the omissicaa: 23f a capacitm- maple-j across; the base to
emitter jtarrctinn of the detection Hansistor 419'? t0 make the
circuit more sensitive arid operable with a tower oscillator
amplitutte: and higher osciiiamr frequency. These features
aiong with appropriate choices in component Vaiues make
possibie operation at significantly higher frequencies 05010
390 KHZ) than are seen in existing an {50 ti) 10m Hz) At
frequencies at or near 800 iii: the 20—300 pF 0f tapaci
lance to grfitrmt Qfl'ereti by the human My presents a
considerably lower impedance than the primarily resistive
imperialist: of skin oil or water films that may appear DI: the
dielectric layer overlying; the cmflrctjve touch pads. This
allows the peak voltage 0f a pad that is touched It) curiae
cumidembly dos-er to gmumi than acijamnt pads which wilt
have a voitage drop across any contam'mating film iayer that
is previdiiig a conductive pfifih to the area that is marched.
The entrained semifivity attested by the emission at any
capacitor between the bruise and emitter at the detection
transisttst' «316. alt-W's the thresshoid of detmiimr to be: set

much closet to ground than would be the case otherwise.
This; aliaws siiscr‘iminatien between the pad that is teacher:
and adjacent pads that might be limited towards grmmii Via
the conductive path to the touch formed by a contairfinaring
film. This high firequfiricy regime of operatitm aficrs a
cemsiderabie advantage retmive 10th: existing art in terms at
humanity to surface conmninasts such as skin or] and
moisture.

A muitfipie tench pad circuit constmctttti in acmrdzmce
with the smear} embodiment is shown in EEG. 11. In the

scmnd emindimem of MG. 11. «armaments simiiat to these
in tire first embodiment in FIG. at are designated with the
tame references numerais and will not be discussed it! detaii.

The muttipie much pad circuit is a variation of the first
embodimest in that it includes an array of touch circuits
designated as 9%. tin-augh Mm. which. as SFti-OWEE. inciudt
both the much circuit 4% shown in FIGS. 4 and 8 and the

input much taminat pad 453. (FIG. 4). Microcoritmiter 563)
setects each row of the terrain circuits m; to 9min," by

' providing the signai from oscillator 2% to scieeted, rows of
touch circuits. In this manner. micrmnnmytter 564} cm}

tequentéaiiy activate the touch circuit rows and associate the
received inputs item the summits of the array with the
activated much circuit(s}. To keep the path length 451
between the much pad 430 and the base to the detection
transister m to 21 Maximum. the detection circuitq m are

physimfliy iocated directly beneath the much past-s. To Sim--
piify assembiy. a flexible circuit board such its vended by
Sheidahi. inc. or Circuit Etching 'i‘m‘hnics. line. can be used
for this purpsse. Ideaiiy. the primed circuit wilt be fixed
directly against the Suites-De (typicaily git-ass; bearing the
conductive touch grads to eliminate air gaps and the need for
conductive foam pads anti sptistg czxntacts which were used
in ft}; asjr gasps.

For this sewnd embodiment. the. osciiiatm‘ 2% of the first

embudimem may be sligirtiy mar-timed i'mm that shown in
FIG. 6 to induaie a transistor (not shown) coupicd between
the osciiiator output and ground with it‘s base scammed to
micro-controller tee; such that ntictownmoiler {wilt} may
seiectiveiy disable the: output Bf oscillator 2%.

“6 use of a high :fi'equem:y in accordance with the
present invention provides distinct advantages for circuits



Page 371 of 1714

5.796.! 8%

19

such as the multiple touch pad circuit of the present inven-
tion due to the manner in which crosslrllt is subslantially
reduceui without requiring any physical structure :0 isolate
Elie much Kermiuals. Further. the reduction in ixossmlk

alfordod by {he present imeuiiou. allows lire {curl} lermirsals
iii the array to be more closely spaced together.

A third embodiment of the present invention. which
pruvides aoueh circuit redundancy. is described! below with
reference to FIGS, lZ~M. As shown in Flat}. 12. the switch--

ing circuit same-Ming to ill?) third embodimem includes a
voltage regulator llfil} for regulating power supplied by 24
V DC power lines Eli“ and Hill with ground comedian
llllfi. for supplying {the regulated grower to as: 03cillalor 12%
via. lines 3194 and llll‘i.

Oscillaror 1299 supplies a minimums and periodic signal
to touch circuits “film and 14%?) Via line 1301. Preferably.
the frequency of the oscillater ouipul‘ signal is all least 10:1)
kHz. and more preferably. at least 800 kHz. The two touch
circuits Willa and 149% are identical in construction and

been receive the output of touch terminal 145% via line 1651.
A iletaileii description 01" the preferred lac-liege regulator
clrcuil llfifi. oscillalor lies. and touch circuits Miiila and

Milli! is. provided below will} reference to FIG. 33 following
the desalpalou of she ramming portion Gillie third embodi~
meal.

The eurpur of tire first much circuit Millie is supplied to
a first dri [er circuit 15% Via line i-‘lélla While lire output of
the second touch airmail 14%}; is supplied in a second driver
circuit user via lime mm b. The mo driver circuils 15% and

16% are provided. re drive first and semen”! serially coir
nested swilehiug stasisistors fill!) and 1711}. The switching
transistors WM and mm must both be conducting to suoply
power is a relay swileli 1843‘}. Thus. if one of lunch circuit;
148% and were does not deiecl a much of much terminal

145%, one of switching transistors 177% and fill? will not
conduct and powerwill ml be supplied m relay switch Mill}.
The preferred coaislructiori of driver circuits will} and 169$}
and relay swiscl‘i 1893 are described below with reference in
FIG. 13%.

As shown in FIG. l3. voltage regulator llml my be
constructed by providing in film: capaeimr 111% and as vazislur
1112 connected in parallel amass input power terminals;
11M and 11132. Preierasbiy. return power terminal 1162 is
connected via, line 1393 to ground. Varisim 113.2 is used to
protect lhe circuit for overwekage conditions. Also 80:1»
ueewd in parallel with first capacitor 111% and verifier 1112.
are the serially ceuuected combination of a fuse 1114. a.
diode 111%. a resistor ills azui two parallel connected
capacitors llle and 1122. The voltage regulator Hill} is
reverse polarity prerecled by diode 1116 and current limited
by resistor ‘lllS. Camelmrs use and llZZ provide filtering.

Voltage regulator 1163*} further includes a lane: diotie
llZS having it’s cathode connected to a nude between
resistor 1118 am capacitors 112$ and i122 and to output:
power line 11%. “file anode (if zener diode l128 is coupled
to ouuaui power common litre lid}? and to ground line ‘l‘lll'f:
via two serially connected registers llle semi 3.12%. Eerie!"
éiede 1128 arid resistors 11M and 1126 generate regulated
15 V DC. 'l‘wo capacitors 1136 and 1132 are counseled. in
parallel with zener (limit: 1128 between pOWCI lines 11M
and 1m. Capaeimrs “3'3 and H32 provide filtering and
deceupling. respectively. Preferably. eagecitor Elli) has a
capacitance of lOGO FF. lilOUV. varislor m2 is par: no.
SMKZS available from Siemens. fuse lllsl is 3: 'AA fuse.

diode Elli“: is part no. lNdlllil-Z available from Ll'l'EON. ’
resistor 1113 has a resistance of £09. WW. easpaclior £1le
has a capacitance of 22 llF. 35V. capaeiior 1122 has a

Page 371 of1714

l5

20

30

45

50

Eli

capacitance of ill uli. zener diode 1133 is part no. lNAWMA
available from l..l'l‘l$(lN. resister HM has ii resistance of

22052. resistor llZé has 3 resistauce of 220i}. capacitor H39
has a capacitance of l ell. 25V. anti capacitor 1132 has a
capacitance of 0.1 uF.

Oscillator 12% is preferably comprisexl of :3 firsl inverter
gate 121% having it’s lupur coupled lo it's output via
resistors 1214 and 12m. and a second iriverlor gate lle
having it’s lupul coupled to Ilse eulpul oi firsl inverter gate
lfilfl 3316. it’s output coupled to it’s input via a capacitor
1218 and resistor 33%. The Oscillating (rutpur of the second
inverter gale E2213 is buffered via trauslsmr 132%.wl1ich has
it‘s base connected to the output of second inverter genie
1212 via register 12le and capacitor £222. which are con-
nected in parallel therelzerween. The base of u'ausislor 1226
is also couplefi to power line 1194 Via a resislor 1224. The
emitter (if u'auslslor 1226 is connected. to power line MM
and She collectur is connecteé to puwer line 119’? via a
reslsror 123%. to the anode of a diode 122233. and to the

oscillator Quip-Lil line will. Elude 12223 has it’s cathode
connected is power Ellie 11M and is used :0 prewar transistor
3.226.

Preferably. inverter cares 121% mil 1212 are provided by
part no. CDelfllGfiB available frem liars-is. FCSESi’fl-‘L‘ 1214 has
a resistauw of 10 m. resistor 1316 has a resistance of 1.13

kg. 1%. capaeilor Hill has a capacitance of 220 pl“. resistor
132$) has a resistance nf 4.7 kfil. capsicum 12422 has: a
capseiiaum of 220 pF. resistor 1224 has as. resistaszee of 104)
m. transistor 12le is part no. MMBTA‘ML available flora
Motorola. (13166.12 3.228 is purl no. RLSAJMS available from
Ll’l‘EON. and resistor 123% has a resistance of 3.3 Ell.

Two much circuits MW and 1499}: are provided ll}
parallel in girovide redundancy so that if one falls. {lie relay
drivers are disabled, Because the touch circuits ”We and

ldllac‘; are identical. only one of the touch circuits will now
be deseri bed. ‘l‘ouch circuit 145mm preferably includes {we
resistors 141w and £41243 coupled in series betweeu much
terminal outpui line 1451 and the base of a: bipolar E’NF
flarlsistor lfiZfiu. Transistor 142%.: has it’s emitter connected

to the oscillaror impel: lim: 12M and it’s collector eouneciefi
to power common line llll‘l‘ via a resist-3r 14220. Touch
circuit. 1% farmer includes a diode 1414a, a capacitor
16311542, and a resistor 1418a all connected in parallel
between the lease of irallsistor M21351 and the emlller thereof.

which is comseeted to oscillator culprit llrie mill. Touch
Circuit 3493!: also includes a diode 1424:: having it’s anode
connected to 3316 eollextor of transismr “2&2 and it‘s

calliodc connected to loud: circuit output line Mill!) via a.
resilient“ 14%.

Preferably. resistor Milli; has a resistance of Sci kl}.
resistor 1412:: has aresis’tancc. of 5.1 lei]. diode léléla is earl
no. ills-M48 available from lll’l‘Et‘IlN. mapscitur Mlle: has
a capacitance. of 240 pl? resistor Elma has a rcslsmuee of 12
M52. lrausiswr Millie; it: part no. BCSS’KIL available from

.‘ Minion. resistor 35322:; has a resistance of me $11. diode

14243:: is part no, 95454448 available from lml)N. and
"sinister 142% has a resistant»: 0f we m.

The preferred detailed construction of Elle first and second
driver circuits lfiihél and 16% will now be siescribml with

reference. to HG. lsl. Er: first driver circuit 15%. the output
line 1491a of first touch circuit 15an is connected to power
common line llll’? via a resistor 15% and also via a

capacitor $512 connected in parallel therewith. The output
line 1461a is also connected lo flit: inverting input terminal
of an operaiional amplifier 1514. The non—luvemiug input
terminal of operatlenal ampllfier 151-3 is connected to line
1592. which runs Wiweeu first and second driver circuits
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15% and mate and is resurrected to power line 11% Via a
resistor rsrs. The mitput 0f op amp 1514 is connected to
power tine twat via a resistor 1518 and to the input of a
Sehmttt trigger inverter gate 151$. The output of Sehmitt
trigger inverter gate 3.516 is connected to the input {if a
second Schmitt trigger inverter gate 1536 viz: a resistor
15213. A diode 1522 is reinserted in panties} with resistor
15% with it’s cathode connected to the output of inverter
gate 153.6 and it’s anode resurrected to the ham: (31‘ inverter
gate 152% and its power cemaon line 1H3? via capacitor
15%. The output of inverter gate £526 is connected 2:; the
base of bipoiar E’NI’ switching transistor 17% via as resisror
Bliss The base of transistet 1796 is as} so crmnected to power
mmmc-n line 1197 via: a eapaciter 3.532 and to power time
11% and it’s emitter via 25 resistor 1335}.

Preferahiyr resistor L5H) has a. resistance of in MS}.
capaeimr i512 has a capacitance of 0.63 gsF. op amp
etrmparator 15.34 is part. no. LMEQS availabie fmm National
Semiconductor. inverter gate 151%: is part no. {3340106};
availabfle firom Harris. resister 15%; has a resistance of 10
hi}. resists»- 1529 has as resistasee of 1 ma. diode £522 is

part no. 11134448 available hem HIEON. capacitor 1M4
has a capacitance of {.322 gr? iavertor gate 152% is part no.
3340106 avaijahie from Harris. resistor 3538 has it resis'
tamer: cf 32 m“ resistor 153%} has a resistance of 190 RS}
capaciter i532 has a mpaeitsnce of (2.01 54F. and transistor
17% is part no. MMBTAEfiL writable titers}, Metorohm

In sewed driver circuit MM), the output line 14%15? 0f
second touch circuit 14%.!) is connected to p0wer common
line tier? via a resistor 31-3519} and also via a capaciter 1613’.
connected in par-“alts! therewith. The output iine 149% is
alsc) cunnectetl :0 the iuvmt‘rrg input termhtai of an opera—
tional amplifier mm. The hominverting input terminal an“
operational amplifier 1614 is enmeshed to line 15%. which.
is canneeted m sewer Kine 11% via resistor 1626. The
flora—inverting input terminai of op arm) 1614 is also men
treated to power eemmen first: m7 via a capacitor 19316 and
a resismr 1613. which are connected in paraitei. The (stream
Of op amp 1614 is connected to pews-r tine 1334 via aresister
i635} and to the. ewrsled harms of a Schmitt trigger inverter
gate 1628. "The output of up amp 1614 is also consumed t0
it‘s swimming input terminal via a resistor M34. The
carpet of Schmitt trigger inverter NANB grate 1635 is
connected m the input. of at second Sdrmitt triggm inverter
gate 1638 via a resistor 1532A diode MM is EGHBEC'EM in
parallel with resistor 1:532 with it’s cathede connected to the
output of inverter NAND gate “243 and it‘s anode eon—
erected t0 the input of inverter NAND gate 363% and to
power comm: line 1107 via a capacitor mass. The output
of investor gate 1e33$ is mnsected to the base or" switrhing
bipolar PEP transistor 1714} via a resistor 16%. The base of
transistor ms is also connected to power summon tine
i197 via 2: capacitor 16:32 and tr» power time 11M via a
register 1544. Second driver circuit {6% also preferabiy
includes czapaeitrirs 1629 and £622 connected in {matte}
between iris connections to power Lister; 11963 asst} 1197.

Preferably. resister 151% has a resistance of it} MQ.
capacitor 16:2 has a capacitance Of 0121 31F. (3p gimp
comparator him is part as. 32.ME£33 availabie tram Narierral
Semiconductor capacitor 163% has a capacitance at" ($.01 {JR
resistor 1:518 has a resistance 0t It} first. capacitor 162% has
a capacitahce of 53.1 {JR capaciter 3622 has; a capacitance of
0.1 p?) resistor 16% has; a resistance of 106 m resistor
1626: has a resistance of 10 k3}. inverter NAN?) gate 1628
is part. no. CBtGQEB available from Harris” resistor 155363 has
a resistance of it) hi2. resister N32 has a resistance of 1

Mil. diude 3634 is part no. RLS4448 available from
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LITE'KEN. capacitor E636 has a capacitance of 0.22 ilF.
invert-0r NAND gate 153% is part no. Silt/#3933 available
fmm Harris. resistor 1MB has 3 resistance of 32 hit.

capaciter 164.75 has a capacitance of 9.91 511“. resistor i646
has a resistartee of Hit) M2. and transiswr 1716} is part no.
MMBTAfi‘SL avaiiabie from Motorota.

in operation. the output of transister 1420:: (FIG. 13}
taken at it‘s cotieetrrr is rectified by tiiodf: 14%? and a DC
level is generated by registers 14215;; and 1519 and capacitor
1512 {a DC level of the Output {rt transistor liSthb is
generated by resistors i436!) and rem md capacitor 15:63.2).
When this DC level exceeds the upper thresheld voltage at“
0p amp comparator 1514 {1614}. the (mtput of strhmitt
triggered inverter gate 1316 inverter NAND gate 1628
{M28} goes high which charges capaciter $24 (3653(5)-
thmugh resistor 152$! (E632). Gates 15M: and 352% (3628
and, 1638). resistor 152% {i632}. and capaeitor 3.526% (16345}
provide dehotmce in a conventional manner Diode 1532
(3.6534) is used to provide fast release when the palm 0f the
hand is removed frcm the much termimxi 341%. The output
at the fietmunce circuitry drives transistor 17% (was).
Resismr 152$ (1M3) and capacitor i532. (1642) are used to
fitter misc. Both touch circuits must be fuuetienai in order
to drive the relay switch 18%}. A154). if {me of the trssnsisters
17M or 1719 fails. the relay wiii not be adivated.

Relay switch 18% may he any maventieraai relay. Arr
example of such a retry is shown in HG. 14. Relay switch
18% may irrelurie a relay wit 131s coupled between the
selective pewer supply 1711 of transistors 17m} mad 171%
and ground. sand 55 pair of magneticaiiy responsive switches
that switch from nermafly cteseti Wrists 13% and ram
tr) eermiiy egress terminals 18% and 18% when the relay
mi} is energized. A scene: (Eerie 1815 may he pieced in series
with a diode 1828} to reduce stress on the retay coil rsrr and
to protect transistur 17m wires: {tartsistors flat} and ms
switch 011‘.

Although the much circuits of the third embodiment are
disciosed as operating a relay switch via driver circuits. is
wiii be amxecia’ted by those skiiied in the art that the outputs
of tench circuits ”this and “0% mid be supplied tr; a
rnicroctmtrq‘der in the manner discussed above with respeet
m the first embodiment.

The paim button swimh of the present invention uses two
redundant touch switch circuits. such as shown in MG. 12.
to disable reiay drivers it (me of the touch switch circuits
fails amt redundant retay driver circuitry to trim of? a relay
switch if one 0f the driver circuits fails.

Alternativeiy. the circuitry shows in PEG. 4 maid he used.
In another embodiment a method t0 prevent inadvertent
aetuaiiens is to require a multiusteg process, Referring to
FIG. 19. a device is shown having a first palm button 32%.
a second palm button 22m. and an indicate: light 22%.
Palm human 22% has to be aetivated first and then butter}:
22% has to be activated within a 2 second time window

before a: {tested actuation can occur. 'i‘he 90 degree orien-
tation of the me buttons makes it extremefiy Micah us
aeeiderttiy toudr both with an arm and an elbow 0: other
such physicist cambirmtiom An added 21deth is that the
metien required to move the hand from butters 224}! to
butters 2:292 can provide some reiief from fatigue in the
forearm by the resulting rm: scie fiexm'e that wouid etherwése
not Occur if the hand hm to he kept near a singie batten fur
extended perieds at" time. A further rechmdsncy cart be
achieved by requiring simultaneous operatien or" We such
desires. (me far each hand.‘1'his prevides further safeguards
against inadvertent actuatioas amt forces the srperator ts)
have both hands in a desired safe heation once a desired
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actuation occurs. A further (splice is to pmvide use or more
LEDs 2265 or audible annuaeislors for visual or audible

feedback. 30 the uperatmz Specifically. in RIG. 1? the LED
2295 will came on when button 22M has been successfully
activaled so we the operator that it is time. tr) muve to bution
2-262. Where required a second LED with a different color
than the first (yellow fer the first BSD and red for the
second) can be provided to provide visual confirmatlen that
the second batten 2202 has been activated (it that the

required cembinallorx 0f the two buttons has been activated.
Two dilferertl audible time or 508ml generaters meld also be
“seal in lieu of the LEDS t0 provide feeeibaelc to the operates
Ix: menstrial or other challenging settings. the treesng is
manic 0f high strength polycarbonate (or other ltlgh strength
riots—metallic material) In meet high impact and vibration
requirements. preferably NEW 4. A further optlen is t0
provide lighting fur the switches t0 allow operations ll] the
dark.

Ex: a variation of the mum—step process. {we touch plates
within a heusing {one vertical am: one hariztmtal} are userl
m provide a Ewe-step Heaven. Referring t0 FIGS. lllA—C.
the first step to actuate the output relay ms. ls lnltéareri
when the operator msem his hands and touches the vertical
much sensor 23% with the dorsal side of the barrels. A yell-3w
LED 23% on top of the device Show the successful eorraplev
tier: of the first step. The sectmd step is to flip the hand over
and touch the lmrizorrlal touch sensor 3393 with the palmar
side of the hand. Arecl LED 23% on top of the sieviee skews
she conspirators of the two stw mirror: and activation of
output relay 23m. The flip-ping action if the hand in the
seminal step causes the forearm muscles to flex. thereby
reducing stiffness and fatigue. Aim. the hands. and 5mm can
rest on the run bar until the machine cycle is complete. The
second step of the Eve—step tum-(m must occur wifirlrr some
predetermined time (fer examlle 2 serenade} after the release
of vertical touch sensor or the first step must be repeated. In
this prepared embedlment. the second step provides arr
added stimulus arid reduces 0.96:3th eners due to merriel
arid {shysieaal fatigue. The lop (sever prevents actuation 0:"
two devices by the use of one hand and ellmw art the same
arm. as; required by ANSI Srendersi B 1 l. 1‘}- 3990. The encl0~
sure must be a high satrertglh pellycatbemte medule te- meet
the my ixrayaet and vibration requirements of the industry.
preferably NEE/EA 4. In hot}: ernbsrlimeril‘s. high frequerley
switching is used to desensilizc the unit agalllst malsmre and
contmnirraets that could generate a path between the lumen
and grounded chassis. The palm button may be formal as the
flat palm butlon strewn in FIGS. lSAnC or as a dernewsttaped
palm butter: shown in HQ. rs. The butter: is made of a brass
plate 3.91% {1.939) and can be covered with at plastic or glass
3925 (1933} (river 0r membrane :0 desensitize the unit even
more against cent-"amines“ and other inadvertent aauatlen.
The elastic sever ”25 (.3333) acts as a dielectric and
capacitance is varlecl as 3 {wells}: at the areas of the plastic
being tauehed. ’l‘herefflre. if button is matched by finger. a
much smaller series capacitance is generated as oppesed to
bum»; being reached by the palm of a hand. This camel
Lance is placed in series; with the capacitance of the body to
ground. when the butt-3n is swelled Since the capacitance of
the burly tr) grassed is much larger than the capacitance
generated by the button. the functionality of the unit is
independent of the vsrlatlom in belly capacitance to ground
from person to person. The other factor that needs to be
considered here is body reslslanee. If the batten is not,
«cm/med with an insulator such as plastic. the unit would.
become sensitive to body resistance. Bfldy resistance to
graded. changes are a function of moisture in the work area.
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side dryness. floor structure. and shoes. By uslng a plastic
sever. the unit is made insensitive to variations of body
resistance and capacitance. The. shape (31’ the butter: is alga a
factor in sensitivity. if the butter; is flat. less cf the button
area would be revered by the palm of the hand as opposed
la a dome shape batten that matches the content of {he perm).
'l‘herefore. if the button is clemeslxaped. the unit can be even
mere desensitized against lnadvcrterrr aperarlmx.

By providing a large space for hand insertltm and switch
activation and as flail or dame shape. button where the palm of
the hand rests while mac. ,ne cycle is in process. stress (m
the {swarms is ergommlcally reduced. The palm button of
the present im’erztiém car: be activated with or without
glm‘es. The zero force palm buster: of the present invention
ma 1 be used to activate electric. pneumatic. air clutch. and
hydraulic equipment such as punch presses. molding
machines etc.

As shown in FEES. 15.1%.«C. the fist palm button may
include a plastic heusirtg E917 having an optional metallic
earcloserc B22 for serfaee resuming. The better: also may
include a flush mallet surface 1915 and optional guarding
193%.

The circuit board 1935 used with the palm button of the
present inve titles: may he {sackaged on two prim-3:3: circuit

 

. boards. One beard fer pewer and relay and the other for
touch switches and relay drivers. The lately circuit on the
touch swilch board is interfaced t0 the better: through a
screw that also fields the burial} in place. The pswerfrelay
board is interfaced to the touch switch board thmugh a three
pin right angle. connector. Wiring in the unit is alone lhrough
a seven posité-ert terminal block 011 the powerlrelay beard.
The pewerr’relay board is designed for 24 V DC input pewer
and provides two double—throw relay contacts. Bowers-r. it
can be modified :0 accommodate different mwer inputs and
switch outputs. For example. a transfermer may be added to
the pewer beard so that the unit is powered llO‘v’ACf
ZZGVAC instead of 2-5, V DC. Also. the relays may be
replaced with other cmtputs such as digital er 4.»le mA
outputs.

The much circuit emnpesents can be integrated in a
custom BC 2009. as elm-we in Fifi. 1?. so facilitate mew
factm'éng and to reduce east. Components £33. 4l2. (SM.
are. 418. and £5le are similar to those of circuit 4% shown
in EEG. 3. Preferably. resistor 243% has a resistance at 470
3:32 and diode 3992 has characteristics similar to part me.
1334148 available fmm LIE'EQN. liesistcars 24m and Mt?»

are user} to afijusl‘ the sensitivity. Diode Zfifil at the output
at 42ft. allows the EC to he used is applicatiens where
several touch circuit IC’S are multiplexed

As shows in HS. 13. a sleep circuit 21% may be. added
to the escillater circuit Elli} (Fifi. 631:0 all-aw Mcrmtlntmller
film te- talrra elf the oscillator circuit 2%. The disabling (3f
oscillator circuit 2% is time :0 refiner drainage of eapaciror
1le lrl the regulam'r circuit 1le (luring brawn nuts. The
circuit diagram shown in FIG. 18 is a morilfied version of
circuir 21839 in MG. e. {luring normal operation microeorrw
trailer 6% pulls the input of gale leti Ll) ground and causes
tlxe output of gate 2116 to go high (pews: line MM).
Therct'ure. erarlslrror 231i) is biased an and oscillater 2% is

mammal. "When is: a sleep made. Mm‘omntroller we
scarrees the input to gate 211$ high and causes the output of
gate 21113 re g0 low which trams Gfi‘ tmrasistor 21w ansi pulls
lite input at gate 212 low, Therefore, the oscillator will stop
oscillating and drainage m1 capacitor 3.26 decreases conslti~
eralrly.

The above fiescniberl embodiments were chosen for perv
poses of describing but one application of the present
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invention. it will be understood by those who practice the
invention and by those siciiled in iiie an. that various
modifications and improvements may be made to {he inveiy
[ion without departing from the spirit or scope of the
invention as defined by the appetitied ciaims.

The embodiments»: of the invention in which an exciusive

property or privilege is eiaimed are defined as foiiows:
i. A capacitive responsive elecu'ottic switching circuit

cempnsmg:

an oscillator providing a periodic output siguai having a
frequency of 50 kHz 0: greaie ‘:

at: iuput touch terminal having a dielectric cover defining
an area for an operator to provide an input by proximity
and much. an operator’s body capacitance to grouufi as
sensed through said input touch tetmiuai varying as u
fuuciien of the area of said, inpui touch terminal tiiui is
proximate the operator’ts hwy; and

£3 (ictecior cu‘cuit coupled to said oseiiiatcu' for receiving
said periodic ouaput Siguui from said osciiiator. and
coupled to said inpui touch terminal" said detector
circuii being responsive to siguais from said cfieiiiuior
and iiie presence of an operator‘s body capacitance to
ground coupled to saiti much terminal when proximal
or touched by an operator to provide a controi output
signal; whei'cin said detector circuit inciudcs means for
geuetutiug said comroi signal when the sensed body
capacitance to ground exceeds a threshold tievci in
order to prevent unintended activation based upon an
operator’s imdveflem proximity and touch with said
inwt slouch terminal.

2. The switching circuit as iiefmed iii eiaim it whetein
said oseiiizatot provides a periodic output signai having a
frequency of 300 kiiz or greater.

3. The switching circuit as; defined in claim 1 and further
inducing a: DC pOWCK suppiy for supplying power to said
osciiiator and a ground.

55. The swisching eifcuit as iiefitteii iii eiaim 1‘ wherein
said periodic output sigma}. provided by said meiiisum is a
square wave output signal, said osciiiutot includes 1: square
wave generator for geiieruiiug a square wave and a pimuliiy
of active ciemeuts; coupieii to an output of said square wave
geuei‘atoi' to tumor and imoxove the shape of the square wave
outpu: userei‘rom.

Si The switching circuit as defined in ciaim 1. wherein
said detector cii‘cuit includes a microcouu'oiler and a charge
pump circuit ccupieii between said input touch terminal and
said micmcouimiier.

:6. The. switching circuit as defined in claim 1. wherein
said detector circuit includes a aucrocontmiler and u touch

circuit coupieii between; said input touch tcmiiuai and Said
microcouu‘oiiei:

7. 'iii-e switching circuii as defined in claim o and i'm’ther
inciudiug u pimzaiity of said input touch temiii'iais aim at
plumiity of said touch circuits i'espcctiveiy associu ed with
said input iouch ictmiuais.

81. The switching circuit as defined it: ciuim ?. wherein
said miemeontmiler seieetiveiy applies said peiiodie output
signals soccivcd from said eseiilaiot to each of said touch
circuits to separately activate each touch circuit.

9, A capacitive responsive electronic swiiciiiug circuit
comprising:

an oscillator providing a periodic output signal having a
frequency of 50 kHz or greater;

an input {ouch {ermine} defining an area for an operator so
provide an input fay proximity and touch;

a iietectox circuit ceupieii to said oscillator for receiving
said periodic output signai from Saiii (iseiiiator. and
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coupicd to said input touch terminal. said deiector
circuit being responsive to signals from said m .ilaiot
and ihc yi‘eseuce of an operator’s body capacitance to
ground coupled to said touch iermiuui when proximal
or touched by an operator to provide as control output
signed; and

a floating common generate: coupled to said osciiiamr for
receiving said squaze wave output siguai. said floating
cerium-n genomic: geuemtiug a floating common {611
erencc for said detector circuit that is set at a fixed

voltage below and tracks the square wave output signal,
w. The switching circuit as define-cl in Claim 9. whexein

said detector eixeuit is powered by said square wave output
signal provided by said oscillator and by said fioiuiug
common reference provided by said floating common gem
crater thereby increasing the sensitivity of said deiector
circuit to yroximity and touching of said touch tcsminai by
an operator‘s; buoy.

ii» The switching circuit as defined in claim 19‘ wherein
said detector circuit includes a uiicmeoeimiiei‘ and a chaige
pump circuit cwpiesi between 5an input touch texmiuei and
said microcoutmiiei. by aui opemmi’s body. wherein said
(3113th pump circuit includes at least one high speed Gucci:
coupied between said escalator and said ioucii terminuL for
enhancing ii sensiiivity at which saiii charge pump responds
to sensed. body capacitance at said touch terminal for highei‘
frequencies.

12. A proximity and touch cautioned switching circuit
comprising:

an osciiiatozr ptovidiug a square wave output signal having
a frequency of Si) KHZ 01' geaier;

a touch tcmaiuui having a dieieeiric cover defining an
iuput icnninai for coupling to an operator’s body
capacitance to ground; am!

a charge pump circuit coupicsi to said osciiiutot i’ot
receiving said square wave output sigma}. and eoupicii
in said touch minimal. said charge pump circuit having
an output. terminal that suppiics an output signui having
a voltage that vuoies wheu said touch terminal is
proximai OE touched by we (monitor’s My. the voltage
of esuid outpui signal varies as a function of tile exec of
said touch terminal that}! is proxiumi or touched by at:
opei‘aioi.

wherein said charge {semis circuit induces at Bees: one
high weed diode coup-ice betweeti said oscillator and
said touch temiuai. for enhancing a sensitivity at
which said charge pump responds: to sensed body
capacitance to gonna a: said much tenuinai for higher
frequencies?

13.1‘iie proximity and iouciz cosmoiieii circuit as; defined
in ciuim 12 and further inciuding 3 DC power suppiy for
supplying power to said oseiilator and a ground

Me The proximity and touch mntmiied circuit as defined
in clams 12. wherein said osciliator iuciudcs a squats: wave.

, generator for geeetaiiug a squat: wave. and a piumiiiy of
active eicmcuis coupled to an output of said square wave
generator to bufl'ci and improve the shape of e square wave
output ‘tiiexefiom.

15‘ The proximity and touch wheelie-ii circuit as defined
in claim 1%. wherein said esciiiaiot provides a periodic
output Siguai having a frequency of 800 iciiz or greater.

is». A proximity and much controlled switching circuit
comprising:

am osciiiator providing a square wave output signal having
a frequency of 50 kHz or greater;

a touch terminal defining sin input semtiuifl for coupling to
an operator’s body capacitance to ground;
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n charge pump clrcuifi coupled to said oscillator for
.receévlng sail}. square wave ounpui signal. and couplerl
to said louuh terminal. said Charge pump cis'cuii having
an output: terminal] filial Supplien‘ an (nupul signal having
:3 voltage filial varies when said touch terminal l2;
proximal or marched 3' an operator’s body; and

a floating common generntor coupleil to said oscillalor for
receiving said square wave output signal. said floating
common generator generating a floating common ref-
erence for said £339.ng pump circull Elam is set 2:13 faxed
voltage below and tracks said square wave output
signal.

wherein said charge pump circuit includes at least one
high speed diode couplex‘l belweun will oscillalor anal
salai touch terminal. for enhancing a sensitivity all
which said charge. pump responds to sensed body
capacitance lo ground at said touch terminal. for higher
frequencies.

1‘3". The proximity and touch controlled circuit as defined
in claim 16. wherein said charge pump circuit is gmwes‘ed by
said. square wave ouiput signal provided by said osclllaior
and by said floating common reference provided by said
floating common generals: thereby increasing fine sensitivity
of said charge pump circuit to proximity and mulching of
said much mnuinal by an opnralor‘s body.

18. A capacitive ressponssive electronic switching circuil
comprising:

an oscillaior providing a periodic output signal having a
predefined frequency;

a plurality of input touch terminals; defining asijacc n1 arcane
on a dielemic substrnne for an operator to provide
inputs by proximity and touch; and

a detector maxi! coupled to said oscillator for receiving
sald periodic output signal from said oscillator. and
coupled to said input tonal} terminals. said deludur
circuil being responsive to signals fiom said oscillator
and the presence. of an opernlor’s body capacitance to
ground coupled Said {ouch rennlnals when moximal or
mutual by an operatsn to provide a control output
signal.

wherein said predefined frequency of said oscillator is:
selected to decrease Elle impecumce of said dielecnn:
substrate relative to the. finpedanue of any contaminale
that may create an electrical on 52nd dielectric substrale
path between land adjacent areas. and wherein will
deflector encuiz osmpares the sensed body capacitance
lo ground pl'oxil'uule an input touch. terminal to a
tlu‘esllulcl level to prevent inadverteni generation of the
conlrol outpul signal.

W. The switching circuit as define/(l in claim .58. wherein
sald escalator provides a perioslic output signal having 3
firequeney of 8-39 kHz or grentfi.

2&3. A capacitive responsive eloctfonie swimlxing circuit
comprising:

an oscillalot providing a periodic oulpul signal having a
predefined fiequency:

a dome—Shawn {ouch terminal donning an area for an;
operator to provide an input by proximity and touch.
wherein the dome shape of the touch terminal is
constructed to ergonomically fit the palm of a human
hand: and

a deleetur circuil coupled to said osclllator for receiving
said periodic output signal from said oscillalor. and
coupled to said touch terminal. said detector circuit
being responsive to signals from 33:36: oscillator and the
presence of an operamr’s: body caspacinmce 10 goon-3
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coupled 30 said much terminal when proxmlal or
touched by an operator to provide a mnnol oulpul
signal. said detector circuit including means for dis»
criminnilng between a proximity and much of sail:
domershnped touch Iemn‘nal by the palm of a human
hand and a proximity and touch by a human finger.

31. A capacitive responsive electronic switching circuit
comprising:

an. oscillatm providing .3 periodic output signal having a
predefined frequency:

2: much terminal defining an area for an operator to
provide an lupnl by proximity and touch; and

a detects): circuit coupled u) salxi oscillntot for receiving
said periodic output signal from said nae-Ella: r. and
coupled in said touch terminal. said detnctoz‘ circuit
being responsive to signals from salcl oscillator and the
presence of an operator’s body calpaciiuuce to ground
coupled to said touch terminal when proxiuusl or
touched by an operator to provide a control output
signal, said detecior circuit including discriminating
means for discriminating bemeen a proximity and
touch of said touch terminal covering substantially all
of said area of said touch terminal and a proximity and
touch covering less than substantially all of ssaid area of
said much terminal.

22. The switching circuit 21:; defined in claim 21. wherein
said touch terminal includes a domcnsllnperl dielectric cover.

23. The switching; circuit as defined in claim 2.3. wherein
salsi much terminal includes a palmnlzed dielectric cover.

3%. The switching circuit as defined in claim 23-. wherein
said discriminating means determines fil‘un‘ a moximity and
touch of said touch terminal covers substantially all of said
areas of sald touch sermlnnl when said dielectric cover is;

proximal or touched will: the: palm c-l an operator’s hand and
determines that a proximity or loud} covers less than sub-
stantially all of sald area of said touch Lermlnnl when saiel
Molecule savor is proximal (n touched will: one of an
operator’s fingers.

E. ‘l’he swllcnlng circuit as defined in claim 21. wherelu
said: discrlmlnafing means discriminates between a proxim»
lay and much of said touch tmnlnal covering substantially
all of said area of said. touch (criminal and a proximity and
touch coven’ng less than substantially all of said area of said
much terminal based upon as sensed level of body capaci—
tance to ground proxirnnle snirl much manual.

26.1%: swisching circuit as clefinod in claim ill. wherein
said coupling of capacitance is) ground occurs when an
operator’s body is proximate. but not lmschlng. said touch
tenninal.

27. A capacillve responsive electronic switching ennui:
for a controlled device comprising:

an oscillator provniing a periodic: output signal having a
predefined frequency:

first and second touch fiermlnnls defining areas for an
operator to provide an input by proximity uud touch:
and

a detector circuit coupled to said oscillator f 1‘ receiving
said periodlc output signal from salsl oscillation and
coupled to said first and second loan}: lerminals. said
detector circuil belug ressponslve to signals from said
oscillator and the presence of an operator’s body
(:aapaclnmce in ground coupled to said first and second
touch terminals when proximal or aouelaed by an opera—
tm‘ to provlrle a control output signal for actuation of
the (:onlrollell device. saili detector circuil being con-
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figurm'i t0 gsncmtc said commi output signal when said
an operamz is proximal or touches said second much
Ecr’mina? after the caperaior is pmximm. m“ Ranches said
first touch icmsjnai.

231126 capaciii‘va Icsgxreasive tiedmnic switching circuii
as defined in claim 1‘7. wherein said dciccmr Circuii gcna‘»
ates said control signal osiiy when an aparator is proximal or
touches said secomi much Icrminal within a predeiermined
time period. afic: the: opcs'amr is psoximai or muchcs said
first touch feminzai.

29. The capacitive msponsivc ciaci‘mnfic switching circuifi
as dsfined in claim 2?. wherein said first and scmaad much

terminals are adapted so he Hammad (m diiirsxcm surfaces of
$118 centraliesi (iCViCC.
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3!}. The capacitive responsive electronic switching circuie
as defined in claim 27‘ wherfiin said final and second touch

mmu'mis are adapted to be: meumed 0n new-paralicfl glanas'
surfactss 0f the commiied device.

31.13“: capacitive responsivs: ciectz‘anéc switching Cixeuit
as dafimd iu ciaim 2‘7. whtzfiein said fusi and 56:05:51 much

Ecrmimis £11“? adapted to be momma on pamcndficulaa' planar
surfaces of the mummified device“

32‘ The caspacéaive responsive eiecmsrufc swiiching circuii
as defined is: claim 37 and further inciudiixg an indicatm fur
indicating whcn mid detcctc-r circuit :Enttcnnincs that an
operator is pmximai or {osmium said first much tarmj n31.
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UNITED STATES FA’R‘EN’? AND TRADEMARK GFFICE

QERTEFECATE SE? {ZQRRECTEGN

QAT‘ED : August 18, 3998

WVENTBWS} : Bymn Hourmand

Page 1 Sf 3

if is cartifiad fihai armr appears in the absveoéfianiéflies} pawn? and tha‘; said Lafiem Pawns is hereby
annealed as shown beiow:

Cmiumn 5, {me 52, “such a” shouid Em »~»such e33».

Cmumm 9, line 3‘3, before “water" imam wandeflsedw.

Coiumn 34, fine 35, ”i5” Sim-mid be —-—as—--.

Calumn 13, fine 55, “it’s" shuuid be “its“.

Caiumn ‘18, fine 38, “referencea” shauid be ~-rea‘emnce~.

Coiumn 29, fine 7, ”it’s" 5hsuid be ---~its~- (bum mcurrences)‘

Caiumn 20, line 9, “K’s" smuid be «its—a
r n

Coiumn 20, fine 16, ”it s shouid be «its—— (both awareness}.

Coiunm 2Q, Sine 13, “it‘s” shoukfi be ~€ts-.

Ceiumn 20, Hm: 20, “it's?" shuuid be Minx".

Coiumn 20, fine 3%, "it‘s" shouid be ““5".

Column 2% line 4Q, “it’s" shoufid be wits“.

Caiumn 28, Fine 4-6, “H’s" shauid be “Eta—n

Coiumn 20; fine 47, "it‘s" shouid ha ~-éts——.
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UNE’I‘ED STATES PATENT AND TRADEMARK OFFECE

CERTEFESATE 6F QQRRESTEQN

PATENTNO' : 5,795,183 Page. 2 (if 3
EMTEE : August 18. 1998

ENVENTQRis) ; Bymn Heurmand

it i3 cafifiied that error appaars in ma abavevidemified mien! and mm said Lemma Patent is hereby
3638de as Shawn baiow:

I“
Caéumn 21, Eine 8r “it s shamid be "int".

Coiumn 21, Fine 3, “it’s" shnuid be witswu

Coéumn 2‘1, fine 15! "it's” shauid be —«its~«.

Calumn 2?, firm 42, “it"s” $h0U!d be ‘“itS—n

Caiumn 2‘3, fine 46: “it’s" sémuéci be "mm

Coiumm 21, time 47, “it’sg' she-“lid b6 -~§ts~~.

Cetumn 21, fine 56. ”il's” Shuuid be "its“.

Coiumn 22, fine 8. ”it’s" Should be "its":

Column 22, fine 13,. “30hmitt” ghauid be “Schmitt—m

2 Column 26, Hines 22-27, after “zwxicmccntmiier.” deflate ”by an upea'amz’s body . , . higher
frequencies."
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UNETED 3mm PATENT AND TRAmEMARK OF-TF’ICE

CERTEFECfiTE GE? {EGRR'Efi’fiGN

PATENT NC}. ; 5396,1553 pa
QMEQ : August 18‘ 19%

iNVENTOms; ; Byron Hourmand

,ge30f3

is is mafified that am: appears in mg abaveuidgmified pafiant and that said Letters Palm: is hereby
mnectad as shown bemw:

Coiumn 27, fine 44, after ”eiectricai” insert —«-path«--.

Caéumn 27, fine 46, deieta “path".

Cniumn 29, fine 1, afier “when" deiete "said”.

Si mad afld Sealed this;'L

Ekvanth Day Of May, .1 999

(3a Tflflfl BICKENSDN

Anestmg (Pfizcer Awmg Commissioner of Parmfl and 7ma’9mnrh
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UNIIEDEIAIES EAIENI AND IRADEMARN OEEICE

CERTEE’T‘ECATE {)F QQRREEEETEEGN

PATENT NO. 2 5,796,183 Page I of}
APPLICATION NO. : 08/601268

DAIED : August 18, 1998

INVENTGRIS) : Byron Houmufid at a].

I‘as rertfsojrza‘: :3rrc3r aapearsmNE (2 2:53am; icicz‘fi‘rLi:'ied patent and?mat Said IM3 Patent is; he.:3byLor.'53:)? Cd as3''I-own.3eie3w:

Title Page, 1mm (75) inventm‘, shouid read —-(75) IIIVEIIIQIS: Byron HQui‘fnand

Hersey? M} (US); .I'ohnM. Washe]egkia Cadillag M? (Us; Siephcn P. W. Cooper

Ffiwlervilie, Ml (US-A

Signefi and Sealed this

Eievenigh Dav 0f Omaha”, 2m 1

{2W5 3%M32?:Erfi
Daxid JI Kappos

Director Q]ihe U'nitea Stares Patent and Tradevmrk Office
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AS A RESULT (E7 REE/2

US 5,796,
1

EX. E’AR'E‘E

RE EC XAM {NAT EQN CE RTE}?! CA’I‘EE

ESS‘UED UNDER 35 ElSflC. 3%7
u.

 ‘l‘l Ell PA
 
 

.XlV‘E‘Ni‘HlU AS
‘ 3W.

M’atter enclosed in heavy brackets E 3 aprieni'ed in the
patents but has been deleted and is rm longer a part ofthc
patent; matter printed in italics indicates additions made
to the patent.

i’i‘iNA'l'iON. ET HAS BEEN
DWEEEleliNEr?E) 'E‘iiAi; u.

Claim I 18., 2'7 28 and 32 are determined to he patentable as
amended.

I: 2-;c; ,‘Jo.9..r;a. 1:::5.1. m.(D,..Sa.:3t:ap ‘7!4 0*a
7.;

 
 

comprising: .4 u.
an csciliator providing a pe‘iodic output signal having a

predefined frequency;
a m‘ '

r
Idle mum"! SigonI:jinn:.

oscillator II'Ie V/Icrocr)I1II0(‘le.V select;W[1‘ proviamgSig
rial (mine! frequencies 10 a plural!'11} 0fsmail .sizediII'Ipmil

lIIIeIIIIIIII‘IIalS (,’ (Ll key,IJLII‘I'; 3c
{33‘2”.I’Ie plurality ofsmall sizer’ input-DUO 1 teri111na.s

mg Edincent areas (in a dielectric substrate loraan dpera-
tor to provide inputs by proximity and touch; and

a detector circuit coupled to said ossillatnr forr IceiVin-g
said periodic output signal l'min said oscillator, and

coupled to said input touch terminals, said detector cir-
cuil being rcsn:Insch to Sivnals lien lid ous'IilEalor Via
Nad IIII'CIIoconII'Ol‘lGI’ and {the} a presence of an opera»
tnrs body capacitance to gm 16. coupled In sniIE touch
Eerr-finals wile 1'1 proximal ortonched livy[an}trzeer16mtnr
tr“. imvide :1.”emitrul output. si”mi

W 1Ir Iin said pied tied tret uency cfsi“ad oscillator {is}
and said SigHal OIII‘pI/II‘ frequeiicie, (Ire seEr'Icted to

decrease [111:] I: firs! impedance (if said dielectric S‘1:)—{Elie} (1 Second impedance 0E any con—
taniinatc that may crcate an clctri 11 path 011 said
dielectric substrate between said adj acent areas ole meal
by Elie plurality ofsmall s‘ d UIII mark myIIIInels. and
wherein said C; cter Cli nit compares ithe] I) sensed
body capacitance air '0 gmnmi proximate an input
tench tenninal teatime neldievelt' vent inadvertent

Lener'ation oftr1e control output signal
27A caIEu: ‘tive responsiVe elect rmic switch'JE'W ci.

r0lied keypad device CCIfil‘J g:
asEzli'ilOE’ providinga'acp Odie output signalnaVingaI
redefmed frequency;

a miemeomro..’eru '

'mrrmzfroller IA flfie’?
  

IlIe ,IirIr‘ 

v; u.

 

 

 7:7.? 7—,.F1} .9CE '.:V ,a .1 g:
 

1  
   
 

 

 
Vl.‘

  

"int for 
 

   

  
 
 

 
w u.

r

 llator, II'I-e micr on

not! .I)utputh‘quI In (I elm:
touch I'IrmiIzals rife key a
CIOI.Ip.IS 'fiI'S and “3!.” I my k I‘erm Ina/5;

llze first and secondmm. ‘ touch te.111inals de linin9.'3.r
an operator to provide an inniit'0y pmximity and touch;
and

a detector circuit coupsed to said 0540.diator for reeiVIing
said periodic output signed from said oscillator. and
coupled t1) said first and secund touch terminals, said
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£83 (le

‘2.
 de“c or circuit being respe Iive to signals fr: 111 said

oscillator Via said micmcszMimi? and{the} a presence
of 7:11 operater’ss body cap ‘itance to ground 1:011th

illE‘Sl and second tciicl“;..i111:Inals when pro,Xinia} or
Shelledby {an} Ilse operator to prm1dr: a centre1 01.1pi.

- ' . actuatiC-ncfthe ccntrnlled lt'ema'aliiaeVice, said
{being ‘IWilbur-ed to generate said control

12:. when [an] theeOperator is proximal or
salt.id second touch terminal alter the operatcr is

proxini'E or touches said first touch term 11
2.8 The capacitive responsive electronic switching circuit

as definedin cia‘ 27, V Iherein said detectI :wr circuit, generates
said centre signal 01113 V'1ci1iai1jslzt operutm'is proximal or
touches s . sccnnd toucn terminal \V .1in a prch'tci'inincd
time pe 10 after the ()peratori;proximaior touchessaid first
touch terminal.

32. The Capacitive responsive eEecti‘ciii' switchi I; circuit
as defined in cl ‘ 1 27 and further including an i116 or for

19. VVhen _ 1d detectnr i:'cuitd%ter1nine:thatian} (lie
‘5; proximal crionches saidfi st touch terminal.

elewroriie s‘w‘ '

ESL. 

   

 

 

 

  
  

 

 

   indica:1   

  

 he C'llj’llclrl:e responsive  
 

  
, In 11‘1mmrruIIII1r.51rzngI" Ira/mgr:

tor II‘I‘ (‘Omval’eS the sensed away capacitance Chan
calmer.’ liV' Ilze [701V' e:'paei'iamie deer 0 (III III to; .
IeIIIIII' (If signal )II Ike dereciov to ground eII pi‘oximaie to
the (”puntImlII ieI'rIIInalto 11 5‘81and tlzreslio.12’ level to gener—
(lie flit” (Ion

 
 

 

 

   

Im/ nu/pm signal
.14. T18 IIapIIrIIIVe responswe eler I’DIIiIISV/iIclI iizg circuit

as definedIII elaiIII 1‘8fiirllzeremnpri ‘ Ig VIVlIeIeiII‘flidileiet,
lor ctreuii‘ compares I‘l’lé.’ sensed I'lev CalL’LICild/ZL’JI‘.’ change
C(I'lmt‘a' [w {lie £1le capacitance decreasing an input [OIIClI
terminal Signal amplitude? (in ilze delecmr [II gmimol wlzeiz
p?" Innate to input touch fermmal .0 a second {I‘mShald
level 20 genew[a ll’ie‘ central ouipui Signal.

'11,aucili we

 

flipI m, 

   
 

:IVinIrlzI‘II CI‘VCHI“!
IIIIl to. tenni—

ovclzed on in dII‘IIII.Izg area I)" the (warmer i0
p?-‘)VZ(l-L“I.IIpuI, me antral out}?It: Signal25fCret'emeci.

36-. llIe capacuivI responsive eleeIInIIir', Sneaking circuit
‘ zed in claim .3/ andfi; flier including an indiramrjbr

indirrzting VIIlIerI said detector I"lf‘."1,tll .I'e IIIiIIeS that {lie
(iperulor is proximal l)!‘ lonelier said second Zone: .IeIImiIIal.

“IE 7eSpJIISiVIa electronir $115205ng cireuiffbi

reSIIIOIisive eler ‘I'IJIII‘rI   ‘II wl n [he re  

 

 
  

.1.AA rarer:
ii IanIIIeI."edI.wee ranwrismq.

rm nS."il/rzi‘.9r {:ImHIGH2 a neII‘orlI‘r 01.mm Signal lirIVI‘ng (I
predefinedfIquueII . wherein (III oscillator voltage is
greater than a supply voltage,

(I IVII‘CI eonfl‘ol' '
os‘eiu'mur; the mic

rial output}? enemies m a 6/0 army.
13:10.72 terminal. ”fa lreipczd.‘ ’ IIIuel'I Z
(IIIIIIpIII‘SiIIgfiIISZ[and second Hymn II‘IzIrl1 IeIII.Ii

I‘lIieL/irSI‘ and st IId lime/I:‘ Immals ice/7m _ '
opera,for to provide an I‘Izpml

 
 

 
 

  
 
 
 

 

  

 
 

 

 
 

  

 a dc‘ cIor Circuit I'ouplsra' :0 mi

said pcrmam 0H ,.II SignalII‘IOW 5a‘I‘l as."
  

  

  ir’mzr '06:,niml

Imee I0 ground
.l‘lVS‘l (II/Id seemed Ioucli I‘eIrIII‘VIII'V when

l by Il'I ‘

and a pres 

 

   

 
 

 

    said sec Ind
Incl (II' I014

we ll [c Imal (I; III ll'ie’ ope
e'les saidflrsl I‘ouclz lermifial.

r.) tor is proxi—
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  , wherein feedbaa .70 the operator is
’ed by an indicator activated by the mil-race Aralkr

after lr’ze olizeraz‘or ranches fin" swam} tune}: few
3‘). Ike capacitive respamive electronic S“

as de med in claim 37,
Wher said detector CirLL 5’ eampares a sensed body

capacitance Change caused by the bad}? ...z;1aci!ance
def/”easing a Second much terminal signal rm the deter“—

und when [W Mlle to the second (awe/,9 ter~
' to generate t, TOIZIF‘OZ Oirilplit

  What". 
 

u.re Jag (irtuit

 

   

  

 

  mine] to a zlzreyr'wld lc‘
wal‘ and

 

 
‘« .’ . “fit/(iback {o tule a]. min? is provided by an indica-

22‘ .4 ’ iroczmtmtter afler the operator
touches 7h , second fame/"z tel Thai u. 
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. iAppiieetion Nor Appiicamisi
‘ (BS/603,268
Examiner

Jonathan S. Kapian
 Group Art Unit

210'?
  
 

"" This action is FiNAL.

[3 Since this eeoiioeiion is in onnciition for aiiowanoe except for formai matters, erosecmien as m the merits is oiosed
in accordance with the premise under Ex parts Gusyie, i935 Ci}. ii; 453 0.6. 233.

A shortened stetuiory oeriod fer response to this action is set to expire three menthisi, or thirty days, wi’riciiever is
ionger. irom the mailing date of this cemmunioation. Faiiure to respond within the period fer response wi’ii cause the
eooiioeiion to become abandoned €35 USC. § 133i Extensions of time may be obtained under the provisions of
3“! CFR i.'i35iai.

E C] Responsive to communioationisi fiied on , I
I

l

i

E Disposition of {lieims
iI

 

  

 

X Notice of Draitsoerson's Parent Drawing Review, POTS-$48
Li Notice oi informs! Patent Aooiicetien, PTO-WE

X Ciaimisi Calm______________________________________________Wis/are pending in the aoeiicatien.

Of the above, oiaimisi mm_____________________________________WW is/are withdrawn from consideration.

C Cieirnisi isiere aiiowed=

E [Xi Cieimis') i-4, 5-14, and i520 _____________ is/are rejected.

[Xi Ciaimisi 5 and r5 ________________ isr‘are objected to

Ci Ciairns _____________________________________ are subjecr to restriction or eieotien requirement. E

Aepiicetion Pagers

5X? See the attached Notice of Draftsperson’s Parent Drawing Rex/row, PTO-948i

H The drawingisi iiied en _________ is/are ebieoied to by the Examiner

C The proposed drawing correction, iiied on is Cboproveo Coisaporoved,

Ci The soeoiiicatien is objected to by the Examiner.

a Ci The oath or deoiararion is objected to by the Examiner.
i

Priority under 35 U.S,(3. § H9

Cl Acknowiedgement is made of a claim for foreign priority under 35 USC. § iigiei-idi.

Ci All C] Some” C] None of the CERTiFiEQ copies of the priority documents have been

a received.

: Ci received in Appiioation No. iSeries Code/Seriai Number} __r

C: received in this nationai stage aopiieation from the internationei Bureau (PCT Ruie i7.2iaiir

*Ceriifieoi copies net received: mn__wmm_______

Ci Aoknowiedgement is made or a eiaim fer domestic priority under 35 USC. § . .

Attechmentisi . E
Xi NOUCB of References Cited! PTO—892 ‘

X information Disoiosure Sia‘iementisi, PTO»~iL‘i4§, Paper Nois). 53nd s

C. interview Summary, P'i'O-4‘i3

i
I

i

m SEE QFFICE ACTIQN (YEW THE FaitfiWiNG PAGES m E
U. S Pawn: and Trademark Office IIIIIIIIIIIW I

PTO«32§3 iRev. 8-98} Office Action Summary Part of i-‘aoer No. 3
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Serial Number: 08/601,268 Pagfi 3

1m Unit: 2107

DETAXLEB ACTEQN

Ciaim Rejections w 35' HSC § 112

1. Ciaims 6, 7, and '36 are rejected under 35 USE. 112, secend paragraph? as being

indefinite for faiiing m particuiariy paint out and distinctiy claim the subject matter which

appiicamt regards as the invention.

Claims 6 and 16 are vague and indefinite because. it is unclear what is meant by “te

increase the sensitivity cf said charge pump circuit gig touching (if said touch terminal by an

aperatm"s body,”

Ciaim Rejections w 35 ETC 5? 1653

2., The fellowng is a quctation 0f the appropriate paragraphs ot‘35 USE. H32 that form the

basis fer the rejecticns under this section made in this Office acticm:

A person shall be entitled it) a patent unless -—

{b} the inventien was patented 021‘ described in a printed publication in this 0: a foreign «mum or in: public use 02'
on sale in this mtmtryg mare than one year ptier t0 the date of appliazztiun for patent in the United States.

it)
Ciaims L4 and 12—34 are rejected under 35 USE. 102(k)) as being anticipated by Kent.

(4352345)

Kent discloses a, capacitive respansive switching mmprising: an 033333th (N5, N6, R1,

C 3) having a frequency of i BliHZ} an input touch terminai (3} a detector circuit (E) ceupied to

said oscillate? and said touch input terminal, DC power suppiy {1), wherein said periedic input

sigeal previded by said esciiiatei' is a square wave see eoiumn 2* times 9-12, and a. piuraiity 0'?
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Serial Number: 08/601,268 Page 3

Art Unit: 2107

active eiemerits ccupied m an Qutpui 0f said cseiiiator to buffer and imprcve the shape of the

square wave Output therefrom {C3, C4, R2), and a. charge pump (Di, Ni, R4, and C6}.

Claim Rejecziem - 35 USC 35‘ I ()3

ii. The fciiewirig is a quotation 01‘35 USO 103(3) which forms the basis for all ehviousriess

rejectiehs set tbrth in thie Gfiice action:

(a) A patent may not he obtained ihough the inventien is not identicaiiy disclosed or described as set forth in
section [02 of this title, if the differences between the subject matter sought :0 be patented and the. prior an: are
such that the subject matter as a who-is would have been Obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentesbihiy shah net he tiegiiti‘v’cd by themanner in which the inventicn was; made.

5. Ciaims 841, i8, and 1? are rejected under 35 USC. 103(a) as being unpatentahie over

Kent in View efirigraham {5,087,825}.

Claims 8 and 9 acid the iimitatiens of a microcoritreiier‘ Kent dares mt disclose the

detector circuit inciuding a micrecoritroiier. Hewever, ingraham discicses a detecter circuit

inciuding a micrcccntrciier. (80} it weuid have been chvieus t0 cne 0f ordinary sitiii in the art to

repiace the detecter circuit ot‘Kent with the detecter circuit ot‘ingraham in cider tc previde a

computerized centre} circuit that can contrci a piiiraiity 0f difi‘erent iced requirements sent by a.

piuraiity of tcuch sensers.

Ciaimg '10 and 11 add the iimitaticne of a piuraiity et‘input touch terminais anti 3 phiraiity

ct‘tiiueh circuits. Kent oniy teaches crie touch input terminal and One tcuch circuitry. However,

higraham discieses a piuraiity of input teuch terminais (18} with cerresportding much circuits it

wouici have been chvieuS t0 one (if crdinaiy shiii in the art at the time the invention was made tc
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Alt Unit; Zitl?

utilize the teachings ct‘lngrahnrn inte Kent’s: device for the purpcee at providing a piuraiity cf

ways in which the load may he centrelled see column ‘33., lines 364i),

As tn claims 18 and l9, Kent discloses a capacitive resperisive switching comprising: an

escillatcr (NS, N6, Rt, Cl) having a frequency of l MHZ, an input touch terminal {3), and a

detecter circuit (E) ccupled to said cscillatcr and said touch input terminal. Kent only teaches

tine touch input terminal and cite touch circuitry. However, lingrahttm discloses a plurality cf

input. tench temtinais (18) with corresponding tench circuits. it would have been ehvicus to one

cf ordinary skill in the art at the time the invention was made to utilize the teachings nl‘lngraham

into Kent’s device for the purpcsc of providing a plurality cf ways in which the leati may he

cantrclled see. ceiunin 2, lines 36—40. Kent else does net disclese the detaiis cf the tcuch input

comprising a dielectric substrate. However, ingraham tines disclcse a touch senscr comprising a

dielectric layer substrate (26). it wcult‘i have been chvicug to one of Ordinary skill in the an at the

time the invention was made tn utilize the teachings nf‘ingraham intc Kent’s device as this is it

well known way to activate a. capacitor switch input.

6. Claims 8~l l, 18, and 19 are rejected under 35 USC. l03(n) as being unpetentahie ever

Kent in View efKirtcn {5,235,2l7}.

Kent disclcses a capacitive respcnsive switching comprising: an cscilhitcr (N5, N6, Rl,

Cl} having a frequency Gt" 1 MHZ, an input tcuch terminal (3), and n detectcr circuit (l3) ccttpled

to Said cscillntcr and said tcuch input terminal.
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Kant dnes not disclnse the shape of the, touch terminal. Hewevnr, Kitten discinnes a.

touch terminal (14) which is domed shaped. it woulci have been obvious tn {ma 0f ordinary skiii

in the art at the time the invnntinn was made to utiiize the teachings afftéirton into Kent’s device

far the purpose at" previding a touch sensor which is easy t0 npntntn.

7 Claims 5 and 5 are objected to as being dnpendcnt upon a rejected base claim, but wanld

in: nilnwnbte if rswritten in indnpnndent form including at} nt'the iimitatiens of the base claim and

any intewening claims.

8. Ciaims 6, ’73 and i6 wouid be aEEowabEe if mwfitten to overcnme the rejectionts) under 35

USC. IE2 set fart}: in this ()fiice action and to include 333 Gt‘the iimitations ofthe base cinim anri

any intnrvening ciaimst

Any inquiry concerning this mmmunicaticn or earlier communications from the examiner
Shnuid be directed to Jenathan St Kapian whnse telephone number is (703) 3084216“

Any inquiry of a genera} nature or relating to the. status ofthis appiicatinn shonid be.
directed t0 the Group receptionist wnnsn tnktphnne nmnbnr is {7703) 3084 782.

  " April 113 1997

 5““! ‘KE’ENT EXAMENER
ARTUNE‘E’ZE?
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Atty. Becket NO. NARGE R318 
 

THE UNITE) STATES PA’E‘ENT AND 'TE‘RABEMARK OFFECE

Examiner 2 ‘3'. Kapiaii ,2
Appln. N0, 3 08/é01,268 ’" i
Fiiing Date : Eanuary 31, 192969

Appiicam : Byrmi Hourmand

For : CAPACH‘IVE RESPONSWE EEL,EZ(ITR(I)NIC SWETCHENG CERCUET§
i s

Assigmm Commissiener f0: Patcnts $1

Washington, DC. 29231 ERWENES
Daar Sir: SE? 2 2 3%?

" “353%MiENDMENT GRQQ‘Q 2
as 3..

This is a respcnse to the Office. Actien maiisad April 22, 1997’. The iime for fiEiiig a

respcnse to me: foice Action has been extmded by {he petition fear a onenmonth txtmsien of

time: and payment of the appropriate fee: flied cancurmmly wiih {his zammdmsm. Apgiicam

requests that the: Examimr amcnd the abevsucapfiened appiicatien as feliews.

hi the Drawings:

Subjem :0 the: appmvai Cf {has Examinar, 9163.33 ammd Figs. 1, 3, 4, 5, ii, 12, 13,

14, mid 18 as shown in red on the: attachad sheets of drawings.

minim Sggeuification:

P1621865 amend the specification as; foiiuws:

Page i, iim: 9, Changs ”immanent" to «Imivgmentsw.

Fags 2, iim: 17, after ‘fis" imam “(are)“.

N Page 12, Eiiie 1, changfi “ground" :0 wmmmm».

Page 12,, line“ 5, change "approvad" m «Eisted—n\
\a

Page 12, line 9, change: "ground" :0 “£103:ng common».

\ Page: 12, iinc 12, delete "wig“.
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Applicant : Byron Hourmami

Appin. N0. : 08/631,268

Page : 2

\ Page 13, iine i9, after "epemter" insert --—m—~.

\ Page 14, fine 2, after "cagacitance" insert “to ground~~.
. ‘4 Page 15, has 2, change ”ground” :0 “summon".

\' Page 17, line 9, change "an extemai" to —»a-—.
\ Page 1?, fine 12, change ”2:8" to MZEW.

\\ Page 18, fine 11, change ”23W" :0 "2w“:

'\ Page 21,. line 113 change ”an externai" :0 “am

\ Page 21, fine £6, change ”it’s" :0 "its“.

K Page 23, Him: 12, change ”wiii“ to ”wen”.

x Page 23, line 20, deiete "preferably”,

\ Page 25, line 7, delete "reiative m an extemai ground such as the earth“,

Page 26, Eine 4, change "gratin " m watcmmomu.
N

Page 26, has 6, Change "gmun " E0 “common------ .

“N .
Page 26, Rm: 7, change “ground“ t0 “Gammon“.

Page 26, line 9, change "greund" t0 “cemmonw.

Page 36, Eine 10, change "gmund" to »-~-mmmenw (hem accurrenees).

Page 26: fine 12, change "gram “ 3:0 meemmenu.

\ .. I. 7 fl 1
Page 26, line 14? after "capaeltanee mgen: um ga'eundm.

N“ Page 26, Sine 17, after "capacitance” insert "to greundu.

N Page 29, iine 13, change "caupled" t0 ~~Girectiy c0nneeied—-.

\.
Page 29, Sine 14, Change "coupled” L0 ~~direct3y connected“.
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Appiicam : Hymn Hammam

Appin. N0. : 0811361 ,268

Page: : 3

Page 29, 1111:: 14, 6161616: "output 01’ the".

Pagé 29, 1111:: 14-, change: “213" 10 «2113—».

Page 30,11116: 8,3113 "betwesjfl insert «mar m--_

 

  togethsr {Easy 5111313131 aw,
 
 

\ Page 30,1ine_16,g11ange41151 powms upto «10 paws-r —

\ Page: 30, 1113:: 16, change: “circuits" {(1 —~circuit(s)w,

\ Page 31, Ring 4, change ”musfi" 1‘0 ~~can—~.

\ Pag¢ 31, 1111: 6, 11:31am "and preferabiy”,

\ Page: 31, 11116 1?, (161616 "betwa‘en the",

\ Paga 31, 11116 18, (1621616 "mfiecmr 01 transismr 4111 and 11931ng ground 11m: 301".

\ Page 32, Bins 11, 3116:.“ "1112111665" insert” «rasistor 412; and“.

\ Page: 32, iii}: 12, bsfure: ”resisisr” insert "tow.

 
 

‘\ Page 32, 11mg 16, changa "116318.101“ 413 is 125641 5:0 111111: the: bass current,” 10 ~

  

““““ 'mm; “Wigwam“

Page '33, line 11, aftar "capacitance" insert «10 greundw,

\ Page 33, fine: 11, {161618 “earth".

"\Page 33, 1112:: 15, aftfir "rm/arse" insert "bias“.

\ Page 33, line 15?, change "thereby reducing“ to ”and 3130 reduce“.

‘3 Page 40, fine: 11, gifts!" "1cngth" 1:13:31“; “4:31",

@0-
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Applicant : Byron Hmmmnd

Appin. N0. : 08/601,263

Fags: : 4

\\ Page 43, Hm: 11, change: "gad 451“ to ~~pad 450".

\ Page 41, Rm: 9, changc "and an earth rciativc ground" to «with gmumfi ccnnccticnw.

Pagc 4L fine 10, after ”1133," dcictc ”and":

Pagc 42, fine: 9, change "to rciativc cacti: gmunfl 1103" m ——via Einc 11:03 in gmundu.

Pagc 42* Einc 17, change "ccwcr line." :0 m—pcwcr ccmmen iincm.

Page 42, fins 17, (icictc ”relative".

Fagc 449 fine 35 change "a transistor" to «a bipciar FN? transistor“.

x/////
Page: 44, him: 8, change "3420” m "14'2an

\ . . w .
Fags: 449 1111:: 93 change "power imc" to "powcr common Ems—u.

\ Page 44, iinc 18, change "1424“ m “1424»...

\ Page 45, fine: 2, change; "pcwer line" is ~~p0wcr ccmmcn iinc~~r

Page 453 Bmc 49 change negative to «inverting input":

Page 45, fine 4, change "pasitivc" to «nan-inverting input-«c

Fags 4-59 fine: 11,, change: "powcr iinc" to “pcwcr common line“.

Page 45, iine 12, after "base of“ insert «bipolar PNP~~.

\ . n ~ It ‘
_ E’agc 459 hue 13., change power 1111c to npcwcr CGKEIIEOIE imcm
\

Page 46, fine 4, change "pcwer line" :0 «power ccmmcn imam.

\ Pagc 4c}, Linc 59 changc "ncgaiivc" ta) «invcnmg inpuiw.

\ Fags: 46, line: 6, change: "pcsitivc" to —~ncn~invcrting input".
\

Page 46, iinc 7, change "positive" to "non—inverting input".
\

\ Page 46, line 8, change: ”pews: fine“ :0 upowcr commcn Hinge“,
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Appiicam : Bymn Heumaand

Appin. Na : 08/601,268

Page: ; 5

Paga 46, fin; E0, change "1639" m “1639—:
\
\

Page 46, Has 11,

Page 46king i2,

Page 46“? fine 14,
\

Page 46, iina 15a

Gccunmgces) .

Fagfi 46:, 11116 15,
\.

Pagéaé, Ems m,\
\

Page 46, fine 17,

Pagzz‘.A 47, Ema 15,
\

Page 47, fine E7,

Pagg’tfi, fine 18;

Pagé‘é‘i, iim: 19,
X

Page 48, mm 15,

\ ..
Page 48, has 15,

fig: 4?», firm 16,

Fagg‘XSg fine 20,
x

change "pasiiivc" to ”mm—inveriingw.

change "inverter gate" :0 "invermr NAND gatcw.

changes: "imam: gate" in ~—invert0r NAND gam».

change "inverter gait?" t0 "inverter NAND gate“ {hm};

change; "pewar Sine" to “paws: camel} Ems».

after ”switching“ inxért «bipeiar PNP«-«.

change "pawer Rina" :0 “power mmmon 1mg“.

changa "(1628)“ m «~{invert0r NAND gate 1628)~-.

change “(1536)" m ~~{1636)~~.

after "when” inscrt “than.

change: “button” to “touch {crminai—m.

I
Mist "0113' inset: “0f the much switch circuits».

after "redundant" insert ureiay driwrw.

aftfir "0:13" insart ~~0f the firivgr cirauiism

Change "2201“ 10 —~2205. Pain} butmn 2231".

\ c

Fags 4%}, fine i, daiete ”ssmnd" (first. accurmnce)

Page: 50, lim 6, change "Sid" t0 wgidaw.

\
Fags“: 5L fine 4, aftar “Similar" insert ~~seriss—-.

\

Page 51, fine 6, after "body" imam: "in gmumi~~ {bath occmrmces)‘
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Appiiaam : Bymn B’mrmand

Appin. N0. ; (18/601,2{38

Page : 6

\

Page 51, 1m: 3, after "capacitance” inssrt “to ground",
\

Page: 51, fine 10, Change: "63.21:: " :0 ~~gr0urrd~~.

Raga 53>: line 1, changs *‘dscmase ami increase“ to ~~a<ijusi~~.
\

Page 53,, 2:21:16: '2, deiete: "respectiveiy".\

33, fine 5, after "200” insert «(Fig 6)-— {first occurrcnca).

Pags 53, line 10, change “puiis” to "saturates".

P152135 amemi the abstract as follows:

\
Line 6, harms: “much" insert "proximity and".

Lin: 9, afier "capacitance" insert ”to ground».

Lin 9, afrer "Wham" insert wiri girrixirriity (pr—nu

in the Claims:

Please amend claims 1, 3, 5, 6, .1243, and 20, and add risiw ciairiis 21-32 as foiigws:

1. (Amended) A capacitive rasponsiva eiecrroriic swiichirig circuit; comprising:

an osciiiater providing a periodic wurpu: signal having a frequancy of 50 kHz or

greater;

5 an input {Ouch terminai having a diéiecrric cover defining an area far an 9133mm!" to

provide. an input by proximity and much, an ogsramr’s hardy cagaciiame to gmum’i as sarissd

terminal £113.: is meimatgfiie Dyeraior’s body; and

m
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a deEECEOF circuit ceupleii is said USClllflEOE-f far rgcaiving said perioéic output signal

from said OSClllatfll', and coupled is said input much imminai, said (lemma circuit basing

responsive :0 signals from said. oscillator and Elie: presence 01‘ an oparamr’s may capacitanm

:0 ground coupled to said much terminal when ataxia-mi or iciuclwil by “(m operaim' t0 previde
  
 

iv} . a control output signal whfirain sziid (lemma circuit incluiics means fer generating said
cam-0i signal when the sensed helix cggiggligggg__§g__g§g§_§g’l__§§i§§§gs a threshulci lgygjmigugmgg

i0 Haven‘t uniniciided activalimi based u {in an 0 emim’s inadvertent ii'oxiiiii'gg and {ouch  

with said input touch terminal..- .gm.“in...m.~m.xm.ahnmmm:z:xxm~::smmmmw;mm=w&w ~ ‘ Wm
 ‘ wwwxvummwx  

,o

E; \ Claim 33 line 2, delete "reference :0 an external".
 --------.-~nwmz:;:a-MA~~-m-.umm_ m "wwwammavm-m,» .W... ‘ ._~_ ..:-.: . -. . ‘ V .l 7 ,_ ». - ~-  A- mun-AnnWW‘MW...Wm".macs.

?e l . . n . , v A i . i . , .

*5? (Amcncied) A cagacmvc resganswe elsctromc §fl his} swmlimg Cli’C-ull {as defined in

claim i and Emilia: including} minimising:

an oscillator vaiding a gariadic 011mm signal having a fregusncx 9150 kHz, 0r

gffialefi

an my}: much Ragga; dafiningggflgggg for an age-2mm: i0 yrovicle am ingu: by

a detector circuit (tangled :0 said ascillamr for receiving said geriociic 611mm signal

31% said oscillator, anil mingled to said ingut touch terminal: said detecmr circuit being

:gsggnslve to signals fmm said oscillamr and the grcsence of an ogerator’s body cagaciiance

iii/L
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t0 gteunti enngieii te saiiggggfliflgnninai when gtexiinei (it touched hit an tineratet tn gigging

a centre}; e'ntg‘ut sigma}; anti

a floating {ground} cinnamon generatnt cnnpieti tn said oneiiintnr for receiving said

square wave nutput signai, said fleeting {greunzi} QQIEEQQQ generator generating a floating

{grnund} common refegenee fm‘ said detector circuit that is set at a fixed veltage beinw and

A traeks the square wave output, signaii
w,A i
W ‘ “ti". (Amended) The switching circuit as defined in eiaiinafi': wherein saiti detectei‘ circuit is

powered by said square wave output signai provides: ivy said nseiiiator and E3: said floating

{gmund} enninien reference pi'eviiied by said floating {ground} eommen genetatnt {tn

increase} thereby insteasine the sensitivity of said detectet citenit t0 gmximity and teaching

of said touch teiniina} by anmwnnm». A .u .V npemter’s body. W‘ w“ “w
 

  W .. .. .
 W i -- ~ )ufi-‘au , , ”r, v D e W‘Mw My; m‘kmmmm.,~,,.—.w,.,.~.mwmw_.,...“......w..3.v .V_.,.A...~.,.nw.,.r.,.,.:‘. .75 m..-s.:.x~<> .fl . __ ,_ . ““3”,” > u _( _ K ‘ , , ‘ mWWW. ,. n ,‘i.,... u... A m . _ 1,, \.<‘K : 

12. (Amended) A QR'OXimiiV and touch enntmiied switching circuit enmprising:

an oseiiiatnr previding a square wave nutput signai having a frequeney of Si) kHz or

f ‘- greater;

£7 a touch terminai heyinfigfifiieiegtiievegyeg defining an input terminai fer enupiing to

A} an operator’s body eapaeitanee t0 gmnnd; and
a charge pump circuit enupied to said nseiiiator fin“ receiving said square wave nutnnt

signai, and enupied t0 said touch terminal, said charge pump circuit having an output

terminal that supniies an output. signed having a veitage that. varies when said tench terminal

i {A
ii];
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fumiisn of the area of said touch terminai that is mximai 0r muchsd; by an ogeramr, 

/ wherein said charge pump circuit inciudes at Haas: 0m: high spacd diode: coupled

hem/min said egciiiamr and said much itii‘iiiii’mie fur fiifiiaiicing a sensitivity at which said

V “é charge pump rsspmdg to Sfii‘ififid body Capaciiance to grmmd at said touch terminai far higherQ
‘1 a

frequenmes.

claim 12 and further inciuding a BC power supply far supplying powar to said osciiiamr and,

a {rcfercncc to an cxtamai} ground.m mW-‘VMMW i i 

\
Claim 14, line: 1, changfi “much commi" to “proximity and touch commiiadw.

”>4

/
‘ ,' "m...‘MWWwmhmxvrtzfimu-mv:tmln.n:y=‘:n:x1:2“;1‘n‘tummiu:‘rm‘aewam-Iwwnuwwvm , WWW;«mmw   

WE% .-
~°i§t (Amended) A groximiiy and {The} touch {Miami} centralied swimhing circuit [as

defined in ciaim 12 and fimher induding] cmngi‘ising:

an Osciiiamrugmvidin a 5 111m: wave out u: Siam} havin a fl‘éi mam: of 59 kHz 01  

greater;

JV a touch terminal defining an 13an terminai for assuming to an agei‘atar’s bad}:
cagacitamfi :0 ground;

a charge 3:2qu circuitmfimmceuJed :0 said 0sgiinlgxpijgmgggis:.ngmSchiQmé-zgiiizgmygggmy;

Si mi and mu fled to said much terminal Said char ‘e um. circuit havin ' am am: 11K 

iii
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terminal that supplies an cumin Si?nai having a mirage that varies when said much refining;
 

is mximai er Enriched i3 ' an mei'arnr’s deV' and  

a ficadng {ground} ccmmnn generatnr coupied to said oscillamr fer receiving said

square wave Output signai, said floating {greund} mmmn generator generating a floating

{ground} enminon reference fer said charge pump circuit mm is set at a. fixed mirage beiow

and tracks said square wave output. signal;

A} wherein Said charge lining circuit inciudes at least, ring high sgeed dinde cnngied
I! (b between said esciiiainr and said Inge}; renninai‘ for enhancing a sengitiviry at which said
\j
 

0:) chargegg‘rriflgures ends :0 sense
\1

SW fregnencies.\

9"}; ii»

"iii“: (Amended) The Qmimiixmagrg Enrich {centroi} contrniied circuit as defined in claim "rd“;

wherein said charge pump circuir is pdwered by said square wave ourpur Signal provided by

mid csciiiaicr and by; said i’inziting {ground} cnrnrnnn reference provided by said fleeting

{ground} ccmrnon generator Etn increase] thereby incregging the sensitivity of said charge

pump circuit to prnximiiy and Enriching 0f said leech aerniinai by an cperarcris body“. ,mmwmnwmpmymwmwmmmmW  ”mumamm , ‘amnumrww-Im 

\ Claim 17’, line 1, change " tench centrdi" in «proximity and touch ccntrniied~~.

,./

.V‘i
is: J
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midmekmw. ....:.».».xaa.«.:_,x A
.A a- ,4- New: “xv-w «A f'" , “WNW V“ cum.,...i_;..ui.z.z....~;__u - =kMRIWW(MWuM.W

i8; (Amended) A capacitive responsive electronic switching circuit enmprising:

an nseiiiater providing a periodic output signai having a predefined frequency;

a phnaiity of input much tennineis defining adjacent areas on a nieieetrie substrate hit

an npemtor in provide inputs by pmximity and tench; anti

\\ a detector circuit mnpied in said eseiiiaiei for receiving said pei'ieciic output signal
\ frnm said nseiiiami, and cenpied in said input; tench terminals, said detects): eirenit being

 
‘ /> tespnnsive in signals fiem said nseiiiator and the presence of an nperater’s hndy capacitance

I gigging ennpied said tench terminals when maximal or tnueheci by an operator in previde a

‘ eontmE nntput signal,

wherein said predefined frequency of said nseiiiatni is selected to decrease the

impedance 0f said dieieenie substrate reiaiive to the impedance. iii“ any centeminate than mayl

f"
w create an eieetricnimgn said dielectric substrate path between said; adjacent areas_.__ and whereinW

said deteentflqgtneirenit COmQZiIéS the sensed bndv eagaeitanee to ground pinggiinaie an input

touch tenninni to a threshold ievei tn gi‘eveni inndvenent generaiicin 0f the enntmi GUEEUI

 

2%. (Amended): A capacitive responsive electronic switching circuit comprising:

an eseiiintnr providing a perindic 01.11an signai having a predefined frequency;

a demeushaped touch terminal defining an area fer an operator to provide an input by 
nmximity and much, wherein the name shape of the touch terminal is constructed t0

ergonomically fit the pahn of a human hand; and
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a.

a anteater circuit canpied in said osciiiator for raceiving said periodic (Jaipur signai

fmm said osciiiatnr’ and enupied in said {input} much Mg; [iammais], said detecmr

% circuit bning raspnnsive to signais fmm Said osciiiator and the: prasenca of an nperaini’s body
\V‘ J capacitance i0 ground cnnpiad LQ said much iienninaia} tenninai whnn proximai Oi" Enriched

iii/p % by an operator in previdn a central Output signail said deficinr circuit incinaing means far
ginniiminating between a meimiiy and much (if said domQ;§_i_i_§Q§§_§Q_uch terminai by the

QaimOf a human iiian and a QmXimiw and much bv a iinnian fnger«Wtanwmnmummn 
 

21, (New) A capaniiiw: respnnsive ciecimnic swiiching circuit comprising:

an osciiiainr providing a periodic output signai having a predefined frequency;

a much tanninai daf‘ining an area fnr an operator in vaida an input by proximity and

q touch; and

a dataamr circuit cnnpien in said oaciiiainr 5m" receiving said periodic nutpnt signai

ii from said nsciiiainr, and enupied {0 said much tanninai? said detectin circuit being

reapansive to signais Eran: said nsciiiatnr and the praaancn of an oiiei'atoi"s body capaaiianca

to ground acupicd to said much terminai when pmximai m" inuchad by an nperainr in pmvide

a mmmi output signal, said detector circuit incinding discriminating means fer discrnnimiing

baiwaan a proximiiy and much of said much terminai envering substantiaiiy aii of said area

of Said much terminal and a pmximity and much covaiing lass than substantiaiiy aii 0f said

area of said much terminal.

\{i
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22. {New} The switching ciicnit as ticfiiitzti in claim 21, whitiniii said tniich terminai

includes at dome—shaneti diainctric cover.

23, (Nasal) Tht: switching circuit as defintsd in ciaim 21, whnrnin saiii tnuch tnrminai

inciutias a paimusizad dieictztric: COVtti‘.

24. (New) The? switching circuit as definad in cisim 23, whatein said discriminating means

detemines that a pmximity and much (if said tench ififlnifiai COVEFS substantiahy aii {if said

area, (if said touch terminal Wham said tiitticcti'it new: is: ymximai (it touched with tha pain;

{if an (mentions hand and determines that a proximity {it touch covets iess than suhstaniiaiiy

ail 0f said arcs (if said touch terminai when said dicinctrit caveat is pmximai Gt“ tnuchad with

(me: (If an operator’s fingers.

25. (New) The switching circuit as defined in ciaim 219 whctsin said discriminating means

discriminates between a prnximity and ttiuch {if said much terminai COVfll‘iI‘ig substantiaiiy all

of said area of said tnunh terminai and a proximity anti touch CGVtfiI’iflg 1655 than substantiaiiy

all {if said aims of said touch tsrmintii hasnti tipnn a sensed invei 0i" hntiy capacitance tn

gmuntt proximate said touch tfii‘fnimfiii

\55
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26. {New} The switching circuit as defined in claim 21, wherein said coupiing of

capacitance to ground occurs when an operator’s bony is proximate, but not touching, said

touch terminal.

27. (New) A capacitive responsive eiectronic switching circuit for a controiieti device

comprising:

an osciiiator providing a periodic output signal having a predefined frequency;

®\ first and second touch terminais defining areas for an operator to provide an input by

1% proximity and touch; and
a! a detector circuit counted to said osciiiator for receiving said periodic output signai

from said osciiistor, and coupled to saiti first and second touch terminais, said detector

circuit being responsive to signais from said osciiiator and the presence of an operator’s body

capacitance to ground counted to said first and second touch terminals when proximai or

touched by an operator to provide a controi output signal for actuation of the cootroiieti “\

/device? said detector circuit being configured to generate said control output signai who saiti 1'" M
ii: if\\ Man operator is proximai or touches said second touch temnnsi after the operator is pro}: 31/

or touches said first touch terminal:

281 (New) Tire capacitive responsive eiectronic switching circuit as tietirrcti in ciairn 27?

wherein said detector circuit generates said control signai only when an operator is proximal

box
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or touches said second touch lemllnal within a preejatemlncd time pariod after the operatm'

is proximal or touchas said first touch terminal.

29‘ {Ncw} The cagacliive raspunsive elactmnic switching circuit as defined in claim 27,

whemln said first. and seconfi much terminals are adapted m be: maumed on diffemm surfaces

0f 311:: controlled device.

a 30, (Ncw) The: aapacllive regpmsive electronic switching clrcult as definafi in claim 27,
l a . ,

Wlwrmn said first and 5630116 touch terminals am adagjtcai m 33:: meunmd on non—parallel

Q “3/ planar surfaces of the CQHil‘Ollfid davlce.
’ 31, {New} The: capacitive mspomiva elacironlc switching circuit as defined in claim 27,

wlleraln said first and seasonal touch terminals are adapted to be mounted 0n perpendicular

planar surfaces 0f the canfiollcd dsvlce.

32. (New) The capacitive respmlsivc electronic switching circuit as dafinsd in claim 27 and

maker including an indicamr for indicating when Said detegtor circuit dateminss Ella: 2m

opfiralm is proximal m“ {flushes Said first much lfirmlnal.”WWW”V mewmp“me‘mv‘v‘h~yyrw'm’umAW-WWW 

”3%
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REMARKS

1n the Office Aetinn, the Examiner indicated that claims 5 and 15 wneltl be allowed it"

rewritten in independent form including all the limitations of the base elaim and any

intervening claims? and that claims 5., 7, and in weuld alse he allewetl if rewritten to

overcome the t'ejeetien under 35 U.S.C. £412. Anelieant wishes tn thank the Examiner fer

the early indication of allowable subject matters By this amendment, Applicant has amended

claims 5 and 15 by rewriting them in independent term and by amending claims 6 and 16 to

eveteeme the rejection tinder 35 13.1813. §1124 Thetefnre, claims 5‘7, 15, and 16 are in

conditien fer allowance.

In the Offiee Aetien, the Examiner rejected claims 6, 7, and 16 under 35 11339.

§ll§ls Seeentl paragraph; rejected claims M and 1244 under 3.5 U.S.C. §102(b) as being

anticipated by US. Patent Ne. 4,352,141 issued to Kent; rejected claims $11, 18; and 19

under 35 H.813. §lfl3 as heing unpatentehle ever Kent in View ef US. Patent No.

5387,8255 issued t0 lngtaham; and rejected Claims 8-11, 18, and 19 under 35 USC. §l€l3

as being unpatentehle over Kent in View of US. Patent No. 5,235,217 issued to Kitten,

By this amendment, Applicant has amended elaims l, 5, 6, 1248, and 29 to mere

clearly tiefine the preeent invention, and has ended new claims 21—32 to define additional

features Of the yptegent inventien. Aeeettlingly, claims l~32 are new pending.

With respect t0 the tejeetinn of claims 6, 7, and 16 under 35 11.31:. §112, seeentl

paragraph, Applicant has amended Claims 6 and 16 t0 mere clearly recite the present
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invention Appiicsnt submits that utnemied ciaims ti, 7, and 16 meet the requirements of 35

USC. §iiii, seeenti paragraph

Appiicant reseectfuliy traverses the i‘eiecticn of eianns L4 and iZ—iéi under 35 USC‘

$39263) as being anticipateii by Kent. As painted out on page 51 of the present specificaticn,

the present inventicn provides a mechanism by which the teueii ccntmi circuit can

discriminate between an intentional touching of the touch temiiuai anti an inadvertent contact

by the operates. Specifiesiiy, when the touch terminal is paimsimu and includes a nieiectrie

cover, users may intentienaiiy tench the touch tetminai by piaeing their cairn ever the entire

surface of the touch terminal. When the Operates te'ucnes the tench terminai in this manner,

the touch ccnttei circuit cf the present invention generates Ii ccntmi signai. On the ether

hand, if the Operatcr inadvertently tnuciies the tench terminal with one ct twe fingers, the

touch centre} circuit cf the present inventien senses a tower bcdy capacitance in the

proximity cf the tench terminal and thereby detennines that the touch was unistenticnai anti

thus dues net generate the central signs}.

As amended, indeeentient eiaim t recites a capacitive response eiecttcnic switching

circuit comprising a eembinatinn 0i elements inciutiing at ieast "an input touch terminal

having a dielectric cover defining an area fer an ceetatnr to previde an input by touch, an

operator‘s tinny capacitance us sensed through said input tench terminsi varying as a funeticn

0f the area at said ingut tench tenninai that is preximate the nperatet’s body," and a detector

circuit that “induces means for generating said centrci signai when the sensed bcdy
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capacitance exceeds a ttircslinld level in Order to prevent unintended activaticn based upon an

eperetcr’s inadvertent contact with said input tench terminal."

The Kent, patent discloses a tnnclt switch device that. also generates the centrcl signal

in response t0 the tnuclting of a much terminal. The Kent patent, however, tnilt tn tench or

suggest a capacitive responsive electronic switching circuit having a tietcctcr circuit that

includes means; for generating a central signal when the sensed bedy capacitance exceeds a

threshold level in order tn prevent unintended activatien based upon an nperatnr’s inadvertent

contact with the. input touch terminal. Thus, the Kent patent tines not anticipate net render

envious the inventinn as defined in inrtepcndent claim t. Clearly, the Kent patent elect not

disclose any way at" discriminating between a partial touch and a full touch of the tench

terminal.

With respect t0 independent claim l2, the Kent patent fails to tench nr suggest a

tcnclinccntrclierl switching circuit comprising a charge pump circuit that supplies an entpnt

signal having a vnltage that varies as a functinn cf the area of the touch terminal that is

tenclieti by an nperatnr. Therefore, the Kent patent fails to teach or suggest each and every

element" recited in independent claim 12.

Fer these rcascns, independent ciaitnr 1 anti 12, as well as claims 24, 13, and. 14

which depend theretrcm, are nlinwa‘nie over the Kent patent.

Applicant respectfully traverses the rejection 0f claims 8—11, 18, anti 1? under 35

USC. §lll3 as being nnpatcntaliie nver Kent in view (if lngrahnm, Like the Kent patent,

the lngraltam patent, which is assigned tn the assignec cf the present inventicn, tails tn teach
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at suggest a tench central circuit that discriminates between a full intentional cement with a

tenth terminal and an inadvertent partial cantaet 0f the same tench terminal, 'lTheret‘nre, the

enmbination nf the Kent and ingraharn patents fails to teach or suggest each and. every

element recited in independent claim 1. Fer this reason claims 8‘11? which depend from

independent claim lg are allnwahle ever the combination 0f the Kent and lngrahnni patents.

With respect t0 independent claim l8, the Kent and lngtahatn patents bath tail to

teach at suggest a capacitive respensive electronic switching eireuit ennrprising a deteetnr

circuit that enmpai'es the eenseti body capacitance prnximate an input touch terminal try a

threshnld level in enter t0 prevent inadvertent generatien of a central output signal. Fer

these reasons, Applicant snhmlte that independent claims '1 and 18, as well as. elaints 8—11

and 19 which depend therefrom, are alien/"able ever? the Kent and lngrehani patents whether

ennsiclereci separately 01‘ in entnhlnntinnl

Applicant respectfully traverses the rejection of claims $11, 18, and 19 under 35

UShC. §i03 as helng unpaientable ever Kent in View nf Kitten. The Kitten {latentt like the

Kent and lngraham patents, does not disclose a touch centre} circuit that is capable of

discriminating between a full intentinnnl touch of a much terminal and an inadvertent touch

at a portion of the sntt‘aee nt‘ the touch tenninal. Fer these teasenss independent claims 1

and l8, as well as claims S—ll and 19 whieh depend therefrnm, are allnwahle ever the

teachings of the Kent and Kitten patents whether ennsitlerert separately 01' in combination.

it is neted that the Examiner has net rejected claims 17 and 20 in the foice Action.

Claim 17 depetrcle item independent claim 12 and is helievetl tn he allnwnhle for the reasons
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discussed above with respect to elaitn l2. independent claim 20 recites n nettle—shaped touch

terminal. By this amendment, Applicant has amended independent claim 20 to recite that the

detecter circuit includes means for discriminating between a, touch ef the denies—shaped tench

terminal by the palm 9f a human hand and a tench by a human finger. Fer the teanns

stated abnve with respect in independent claims 1, l2, and 18, Applicant suhn‘tits that

independent claim ‘20 is ailnwabie over the cnnihined teachings of the Kent, lngtaham, and

Kitten patents.

in this amendment, Applicant has presented new independent claim 21, and claims 2%

26 which depend thereftntni New independent claim 21 defines a capacitive responsive

eleetl‘enie switching circuit entnptislng at least a detecter circuit ”including discriminating

means fer discriminating between the touch at said tench terminal eeveting substantially all

of said area of said tench terminal and a touch cnveting less than substantially all of said

area of said tench terminal. For the reasnns discussed ehnve with respect to the other

independent claims, Applicants submit that neither the Kent, lngtehntn, net Kitten patents

teach or suggest the tench central circuit including a detectet circuit having such

discriminating means, Thetefereg new independent claim fit as well, as claims 22~26 are

allowable ever the references cited of record.

New independent claim 27 recites a switching circuit for a, eentrnl device that

cntnptises at least first and. seennd tench terminals and a deteetnr circuit that generates it

cannot output signal for actuation til the control device when an operator is proximal 0t

touches the second tench tenninal after the npetntnt is prdxltnal er lunches the first touch
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Aypiieent : Byron Heurmanti

Appitt. Ne. : 68/601 ,268

Page ; 21

terminal. Dependent eiaim 28 recites that the detecter circuit generates the centre} signai

eeiy when the second tench terminal is actuated within a ptedetemiiiied time peried after the

aetuatian (if the first tench tei'miiiai. Agipiieam submits that name of the cited references

teaches er suggests such featuresc New claims 2932: depenti from new indepemient eiaim 27

and are beiieved te be aiiewabie fer the same reagens Stated abeve with respect to:

independent eiaim 27.

In View of the feregeing amendments and remarks, Appiieent submits that the piesth

invention as defineii in the pending eiaims, is aliewabie ever the prior art 0? record. The

Examiner’s teeonsideratien and timeiy eiiewenee of the eiaims are requested. A Notice 0f

Aiiewaiiee is therefore respectfully soiieiteti.

Respectfuiiy submitted,

BYRON HOURMAND

By: Price, Heneveid, Campers

\ De‘Witt 82; Litter:

 
 

43» 22“ t3
 Date v , t ,

Registratie

695 Kenmeer, SE.
Post Office Box 2%?

Grand Rapids, Michigan 49501

(616) Q49—9616

”I‘SC/rae
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’ Washingmn 1)C. 20231, as the (1am indicated 1312111“; ‘~

Atty. 13061331 No NARQE 1’-311)

CERTIFICATE OF MAILING

_tateg Postal Sande: as first dass maid addressed 10 the ASsisgam Conmnssiener 10f Palants,\

IN THE UNITED STATES FATENT AND TRADEEEARK OEES‘E" EVNQ”a ,..,

15111111111 : 2107 ' a n

Examinér : 1 Eilapiyuxx":a SE? 2 E: E99?
Appin, N0. : 08/801.268 f“ {3%Fiiing Date ; Eanuary 31, 1996 : QRQUP £1
Applicant : Bymn Hourmand 5 H
1330:“ " CAPACIHWE RESPQNSEVE 1'113C'1110N1C SWITCHING C1RCU1’1'

Dear Sir:

 

 

Assistant Comissianflr for 11311131115 \
Washington, 11C. 211231

 
155116105611 is a response :0 the Office Action dated Aprii 22. 1987. A130 maimed are

nine: sheets sf consisted drawings. The items; checked be1ow are appropriates:

x Apglicams hereby petition far a one-mam}: extension of time to respond :0 1316
abave ()ffice Action. ’11:: fee Of $551111 10: the 111(16115101‘1 is 6119103613.

Any fee for additianai claims has been caiwiated as ShQWfi 13310117:

CLA1MS AS AMENDED

(311131“ Than A

Small Entity

 
 
 

Claims

Remain 1mg
A116:

Amendment

E-Eighsm Na).
Previousiy
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Applicant : Byrnn Hwnnanci

Appm NO‘ : OS!601,2€58

Page ‘ 2

* if inn entry in C01. 1 is less than the entry in COL 2., write "0" in {in}. 3

** if the "Highest No. Pravinuniy Paid For" EN THIS SE3ACE is iess than 20, write ”20"

in {his since.

*** if the “Highnst N0. Prnvinnsiy Paid PM" EN THIS; SPACE is less than 3, min: "3” in

this space.

The "Highest. Nn‘ Prev‘innsly Paid For" (Tami 0r Independnni) is the highest numbnr

found from {he equivainnt box in C01. 1 0f a print amendment or inn number 0f

ciaims nriginniiy filad.

“2;_____ Smaii entity stains 01‘ this applicai‘inn under 37 ORR. §§ 1.9 and 1.2:? has been

estaniisned by a vnrifind statement previnnsiy submitted: 1

m Nn anflitinnai fen is required

x A fee 0f $292.30 in cover thn ens: nf the afiditinnnl Gianna fanned-thy this respnnsn is
maimed.

x Pieasn charge any afidninna} fans or credit nvnrpayment to Bnpnsit Accnnnt 16 2463.

A dupiicate nnpy of this Shani: is attached,

PRECEE, HENEVELD, CQQPER,
BEWITT «S: LITTON

Date 
695 Kenmnnr, SE.
Post Offics BOX 2567

Grand Rapids, Michigan 49501.

(615} 949-9610

TS ‘ia‘as
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ENWEQ ETAEES fiEEAE’TMEN‘? {SE CQMMERSE
Eaten: and Yzademark Gfiice

Address: Box ESSUE FEE
ASSESTANT COMMESSEGNER FOR PATENTS

Washingion, [3.0. 2023i

 
NQTECE i3? ALLQWANCE ANS ESSUE FEE SHE

21M1i1n27

ERIEE HENEVELB EEQPER (3 '
BENITT E LITTEN ‘ 5;?”$95 EENMBSR DRIVE SE /
P 3 EEK :? /‘
GREENE} RQF‘IEJS iii}: A‘E‘igfli

First Named 5” 7- » . P
Apmmam , i4wiLHiPH§fiLJ5

’ CLASS-SUBCLASS BATCH not APPLN. TYPE 5 SMALL ENTETY FEE DUE BATE QUE ’

5;“ N9) i333 3:3 i N F" -~ 13 3. iii :33 if! “:7 w Ii 3. Ex ., 5'3 i3 33 T S .1 UT I L- I TY YES $665". iii a 3:! 13 iii 1.! 25’? 1" :1‘ E“

 
THE APPUCATEGN iDENTiFIED ABQVE HAS BEEN EXAMSNEB AM} 5 ALLQWEE? F6233 SSSUANQE A5 A PA TENK

figasmwmm {3N EH5 NERVE 3‘3 QLQEED.

THE ESSUE FEE MUE?’ 8E Fflifl WiTHiW THREE MQNEHS FHQM THE MAA'UNG’ BATE QF F5455 NGTEQE OR WES

HQW ”5U RESEENQ ’F‘Q'THJS NQWEE:
i. Review 1% SMALL ENTETY staiua shown abeve. ii the SMALL ENTiTY is ShQWi‘i as N0:

if fine SMALL ENTiTY is Shawn as YES, verify yam
current SMALL ENTSTY Siaius:

A. if the Eli-REES i3 changed, pay twice the amount of the A“ Pay FEE DUE snawn abave, 0r
FEE DUE shown above ans: notify ina Patent and
Trademark: Qfiiae (if ihe changg in status, or ,

B. if the staius is fine same, pay the FEE DUE shown B. Fiie venfied statement 01‘ Smaii Emiiy Status beiare, er wiin,
above. payment 9f iii? ine FEE DUE ShQWfi amve.

ii. Part B a? this notice Shauid be campieieci and reiurnad i0 ine Patent and Trademark Office (PTO) wiih yaw ESSUE FEE.

Even ii the iSSUE FEE has aiready been paid by charge to dapasii amount, Eari B shnuici be ccmnieied and returned

ii you are charging the iSSUE FEE 1:0 your deposit account, section “6b” 0% Pan E shouid be compieteafi,

iii. AER communicaiicns Regarding this appiicaiian musi give appiicaiinn number and batch number“
Flaws direct aii cammunication nriar to issuance in Bax iSSUE FEE uniass advised in the contrary.

.‘MPERYAN? REMNBER: Patents issuing an appficafisns flied an or afler flea, 12, 1 $81? may require paymem‘ m?
maintnnanm fees. if is patentee’s respansibiiiz‘y i0 aware timeiy paymem of mainienanw
skim when date.

3‘ EA’WNT AME TRADEMARK EFFECE‘ CQPY

PTOL~B$§ (REV. 549$} (0651-0033) “US. GPO: 1938-411m636/4fl072

Page428of1714

» .~.¢- -, _-.:v::~‘:.~w» .



Page 429 of 1714

Appiicatinn Nc Appiicamiai

' ‘ ©3f331,253 Hnuxmatmi

Natma Qf Aijgwabiiify Examiner Group Art Unit 4 ‘ ‘ ‘
Janathan Kapian 219? ::

Aii claims being aiiawabie, PROSECUTEON ON THE MERiTS ES (OR REMAENS) CLQSED in this appiication. if not inciiided
herawith (at previuusiy maiietii. a Net; (:3 0t Aiiowance and issue Fee Due 9r other appropriate cammunication wiii be
maiied in due course.

X] This communication is responsive to the amendment med 8/27/37
 

X] The aiiawad ciaimisi is/are 2:35;? 
i'mi Aii i"? Surna* fl Nana of tha CZEFi‘i'iF-‘iED Copies of the priarity documents have been

5:] recaivedw
m
: i receivad in Appiication N0. {Series CodEflSariai Number)

{:1 received in this hatianai stage aupiication from the international Bureau (PCT Ruiz: ’i‘LZiaii,

”Certified mamas rscst received:

[3 Acknowledgemefit is made of a ciaim for domestic griurity under 35 USQC, § ‘i‘iflieii i

 
 

 

 
 
 

 

THREE MONTHS FRQM THE "DATE MAELED" hi“ this thice actisn. Faiiure t0 timeiy compiy Wiii tesuit in
ABANDONMENT of this applicatiuh. Extensions of time may be obtained under the. pi‘ovisiuns of 37 CFR iiSSia}.

L Nate the attached EXAMENER’S AMENDMENT or NQTiCE OF ENFORMAL APPLECATEQN, PTO—182, which discieses
that the oath ut deciaratisn is deficient. A SUBSTiTUTE OATH OR DECLARATEGN i3 REQUERED.

[X] Appiicant MUST submit NEW FORMAL DRAWENGS

1] because the uriginaiiy flied drawings were deciared by appiicant to be informain

i3] inciuding changes raquired by the Nutise of Dra‘itspai‘san‘a Patent Drawing Review, PTQSMB, attached harem 9r
to Page: Na 8

Ninciuding changes required by the propaaed drawing correctien flied ch 53} g ? g i? E ,. which has been
appraved by the examiner.

5:} inciuding ahanges requisite: by the attached Examiner's AmendmentiComment.

identitying indicia such as; the apuiicatim number (see 3? CFR 1,8440); stmuid be writtan on the reverse Sifie at the
drawinga. The drawings sheaths be flied as a separate pager with a transmittai tamer addressed to the fitticiai
Qtaitspersm

D Nate the attached Examiner's imminent regarding REQUiREMENT FOR THE DEPOSiT 0F BiQLOGiCAL MATEREAL

Any resimnsa In this letter shuuld inciude, in the upger right hand corner! the APPLiCATiQN NUMBER {SEREES
CODEISEREAL NUMBER}: it apgiicant has racemes: a Ngtice of Aiiowauca and issue Fee Due, the iSSUE EATCH NUMBER

1

iI

i

i
A SHQRTENED STATUTORY PEREGD FOR RESPONSE t0 currigiiy with the requirements hated beicw is get it: EXPiRE '

i

i

i

i and DATE (if the NOTICE QF ALLQWANCE shuuitfi aim be includedi
ii

Attachmentisi

: :1 Netice of References. Cited, PTO-892
i Eiinformation Disciesure Statementis), PTO-i443, Paper tin-(s), C? ,

w Natica of Draitgparsah's Fatah: Drawing Review, FTD~Q48 ‘

“i Netice m“ infurmai Patent Applicatiuh, PTO-152

E interview Summary! PTO-413

7? Examiner’s Camment Regarding Requirement for Depssit of Biciogicai Materiai UPWR‘E‘C}\mmE. N,

i [i Examiner‘s Statement at Heasahs for Aiiowanae ARTUHi2‘i7

3 Patent and T.ademmk Office

FTC) 3? {Rev 395) Matias; at Aiiewahiiity Part at Paper N0. 31 ‘

i
ii
i
i
i

Page 429 of 1714



Page 430 of 1714

5&3?éfl3.3 F?Q '

1MHEEEEEEHEEEEEEESE?)
firm}?

mm ETD—144$ ms. BEFARWEN‘I‘ as comma mm“ DQCKET m. § SERIAL Na.

(Rev. 242) PATENT AND TRADEMARK GFFICE W. 23410 ‘ ‘ : 03/591,268

INFQRMATIGfi DISCLfiSURE APPLICANTis)
STATEMENT BY AP?LICANT BYRON HOURMAND

   

  
{Baa sevaral gheets if neaessary)

FILING BATEI

3.3. PATENT DOCUMENTS

EXAMINER DQCUMENT NUMBER FILING
INITIAL , - 0 DATE

IF
APgfifi—
PRIATE

 

  
FQREIGN PATENT DOCUMENTS

EXAMINER i DOCUMENT NUMBER. DATE COUNTRY CLASS
INITIAL :

 
    

  

 

  

OTHER BOQUMEETS {including Authox, Title, Data, ngtinent Pagea, Eta.)

 
 

 

EXAMINER
INITIAL

 
DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in canformanee with M93? 609; Draw
lins through citatinn if th in ccnfiermance and net considered. Include ccpy cf this farm wath next
cammunication ta agplicant.

(Form FTC-1449
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‘3 \./ “CM!

:2 CERTTFTCKTE 0F NIAILING 
 

 I hereby certify that this paper, together with 311 enclosures identified herein. are being deposited with the
United States Postal Service as first ciaes mail, addressed to the Assistant Cemmissiener fer Patentst Bax
iesue Fee, Washington DC. 29231, on the date indicated belew.

  

 
TN TEE UNITED STATES ETATENT ANT} TRADEMARTEE OFFICE3

Q3 . m
.. Q“Q(38% Att Unit : 2107 W "t ‘32 (3 i“

, $133 ”fine_ 1L" Examitter : 3. Kepiah 3" ’
e . ,Ne

\3 Appkfi. No. ; 68/601,268 3N{JV Filing Date : Tannery 31, £996 ‘ {3;
Appiieant : Byron TETourmand

Fer : GAPACTTVE RESPGNSTVE ELEGTRQNIC SWI’TT‘HTNG GTRCL‘TT
Batch N01 : T51 TTTTT "

Asst. Commissioner fer Patents

Bax issue Fee

Washington, ETC, 20231  
Dear Sir:

 
e? 55$

{1%25:1?ny it);(‘15 AMENBMENT UNDER 37 CPR. "3.3121’

Pursuaet to 37 GER. §1.312 and Subject to the recommendation of the Examiner and

the apt‘tt‘nvei at" the {Zenunissiehen and without xxzithdre‘}mg the ease fromissue kindly

,..-,a" amend the» subject application as fehews.

in the Chime:

Claim 27, fine 11, after "when" deiete “said".

REMARKS

V The ahevedfiemified appiieation was aliewed in the Office Aetien mailed Qetebet 27,

1997. The issue fee has not been paid, Subsequent is the receipt of the Notice ef
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25

Appiiiia i : Byron i’iaui‘mami
Appin. N0. : 08/601,268

Fags : 2

Aiiawanee, Applicant mated a typogi'apiiicai error in claim 27‘ The requested amendment is

submitted is) curred this CTIOI. The: mquasted amfindmcm i3 fully suppuncd by the

specification and drawings, will not require an addiiicmai search? and {30:23 net raise new

issues; Therefme, Appiicam raipectfiiiiy requasis that this amendment be enteieefi and the

mqufiswd change maids.

The: reference for the appiicaiimi within the issue branch as indicated or: the Nautice of

Allowancc, is T51. if than? are any ffiCS iiiii: in mmmiimi with this filing {if this

amendment, please ahaige the fees to Our dapesii accsuiii Ni). 16 2463.

Respecifiiiiy submitted,

BYRON HQURMAND

By: Piica, Haneveiii, Ceopai,
DeWiii & Liam

 f/“BP‘?”7
Date  is i Caiiagiiai

Ragisiratien N0. 34 559

695 Kenmsoi, 3.5}‘0
P03: Office BOX 25437

Grand Rapids, Michigan 49501
(616) 949-33630

TSC/‘iiis
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2, iNVENYQWSi ADflRESS CHANGE (Compiete My ii me is a mange)

 

amassemzvm '
 

  

 

 

12: 3-155 (newsman-s; NAME
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Applicaiicn Na Applicantisl

98!“?! .268
 

 
Hourmand

  

  
 

Exam iner

Jonathan Kaplsn

Ail claims being ailewahia, PROSECUTEQN Clixi THE MERlTS l3 (OR REMAiNSl CLOSEDin this appiieatiori if net included
herewith (m max/mushy mailed), a Notice 0f Allawance and issue Fee Due 6r ether 33min)-mime communicatim w:il be
mai.iad in due (nurse

 

XThe allowed claimis. isiare 1-3’2

{'3 The diawings filed an are accehtable

L:: Ackncwiedgemenz is made of a claim fer foreign priority under 35 USO“ § iigialoidl.

53 All {3 Some* Ci Name {if the CERTiFiEQ copies of the Bflfifity dcsumanis have beenr—w
l._i received.

a received in Application Ni: {Series Cherie/Serial Number),_.-.

Li received in this natisnal stage applicatlen fmm the International Bureau iPC‘l“ Fluie 1? 2(3))

*Certilied Games hot iecelved:WWW_____________________

{:3 Ackngwiedgement is made (if a claim for fiemestic hilarity under 35 UASE. § ’l’lQieli

 
A SHORTENEQ STATUTQRY PEREOD FOR RESPONSE to comply with the requirements hated beicw is set to EXPERE
THREE MGNTHS FROM THE ”DATE MAELEQ“ {3f this Office aciiah. Failure t0 timeiv camply will result in
ABANGGNMENT (if il‘llS applicatiani Extensiang (if time may he Ghtained undai the provisions 0f 37' CFR 1.136lai.

i: Note the attachefi EXAMENER‘S AMENDMENT or NOTlCE OF ENFORMAL APPLECATlONi Fifi—152, which discloses
that the oath 9r declaration is deficient. A SUSSTiTUTE OATH QR DECLARATiON i3 REQUiRED.

f] Amiisam MUST submii NEW FORMAL DRAWiNGS

Cl because the miginally iilad drawingg were; declassified by agpiicaht m be iniminai,

[:3 including changes iequimd by the Notice of Diaf’isherscn's Patent Drawing Reviaw, PTCmélli-S, attached hetero nr
t0 Paper Na

{:3 inciuding changes sequiied by the prawsed drawing cmiactihn filed an ________________ ._ , which has been
approvad by the examiner.

E] includihg changes reguimd by the attached Examiners AmendmmtiCommeht.

 

 
 

 
 

 
 

 

 
 
 
 
 
 

  
  
 

 

identifying; indicia such as ihca applicatian number {size 3? {BER ‘l SAM} should be: writtsn (in the mverse sidsa (3f the

érawings Elia drawings; should be film: as a separate: 939% with a transmittal lame: addressefi m the Gfiiciai
flraftsmrsnn l

El Nate the afiached Examiner's mmmeni regarding REQUiREMENT FOR THE EEPOSiT {3F BSOLOGECAL MAYEREAL

Any rasponse m this Better shauid include, in this Linger right ham;l animal, the APfliCAiiGil NUMBER iSERlE$

CQBEISEREAL NUMBER? if applicant has received a Malice of Allowance and lssue Fee Que. the ESSUE BATCH NQMSER
and DATE 9? the NQTlCE OF ALLOWANCE shaulfi also be included

Attachmemisl

3:] Matias cal Refaiencas Charla Fifi-3&2

Balers-nation {l'isciusura Statamenfiisi. PTO-1449, Pager Nclsi. 5

C} Nimice 3f Dral’tspersch‘s Patent Biawing Rewiew, PTO~§48

E} Neiice cf inisrmal Paiem Applicatim, P3134 52

C] interview Shihihary, mama >

El Examiner’s Amendment/’Camment V WUW M SHCEOP W, W W W
{3 Examines"s Chmmeh‘i Regardi rig Requirement fa: Depasit of Bielegicai Material SUPE:WE}”752355;:

ART UNI? 21?

   

 
i3 Examiner“$ Statement 0% Plasmas far Allowahce

  

U. S~ Patent sud Yrsflemam Office 14
Fifi—37’ ihev‘, 9-35) Netica cl Allawahiiity . Part 9i Paper NO.
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21.5. mma‘mrm m comma: Am* 5‘95"“ N9-
A? N9 M K C! F C 3 '

i’ EMA Y ”SNEAK. F! E NARQ‘E PBS???
APPLaEAN‘IS

SEREAE NO, 

ENFGRMAHONmSCLOSURE SYAYEMENT _ ,
{5y Apmqmm gymn Heurmwd .

HUNG DAEE ,

UAS. PATEN'T BOCUMENTS 

 

 

 
  

 

 
  

 
 

HUNG DA‘K
NAME > acme; suacmss; :Mrmcmw's

Yap et ai.

(weaning at 33

Karim ._._.
Wieiflz 913i.

Sad-difm

ingraham ’ ........._.______ ‘ _________
y Milier e: a! :E ...—.m

wwm ‘ miiaway = —-n~.. “m
armadis ww—m

‘ Erfitswn :“ > MN E »____
§ngraham *-
ingraha‘m ~—....... mm“; 

1 Engraham

QZ’ESIEB

11/231822

Fucker at a}.

Mdaughiin

Pumcmnou i i i
DOCUMENT NKJMfiER BA": COUNlflY

 
  

 

 

OTHER DOCUMENTS (lnciudimg Aazizor Tide but9, Penman! Page‘s; Etc.)
 

  

r or not ciiaiion:5 in confumaance with MPEF 669; Gram,"due througfi
indude cap; of Skis: form wiih next communication in appficam‘.”

“J EXAMINER: Initiai if citation is considered, whai}:e
icitafian ii notan caninrmame and mm considered.
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ViiExpresS Mai: NmRmmmmu
SheelmL, of _____2

:53:me ” '

 
{1.5. DEPARTMENT (35‘ CGMMERCE
FATE”? AND YMDEMLARK OFHEE 

 

    
  

‘ ATTY.SGCKSI'ND.

' NARI}? mm
‘ AWUCANTS   
 

 

INFOR AHQN QISCLOSURE g'IAYEA/IENT
By Aypumm 83mm Heurmand

”FILING DATE 

 

 
 

US PAYENT SOCUMENVS

A55“; HUNG DAVE

DATE ~ c=mss suscmss IF Awmomrs 

 
 

Hniz
,

.En: 101'055'6 IGOR 2: a3
96i22x’76 iEAiexander

11/11/75 I Bailis ._

-Burs? at al.
Gil/12173.

' . n fi3f19i74
65i36i72 BeIIis

:H. (33/?! “'72 Vngeisberg02i08i72 Vogsfsberg

I 9 .0.n33/25i59 Adeisen et aL
FOREIGN PATENT DOQUMENTS
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OTHER DOCUMENTS {Inciuding Auihor, Tim?:1 Dare Pcfiinmt Page: Etc.)
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I .. I ...._. i
S EXAMINER: Initial if citation is was? ered, whether or no; ciiatian Is: in confnrmarace with MPEP (:09: Draw line through I
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‘51:J,

Date

1 hereby certify that {MS paper, together with an enclosures idmiified harem, are Ewing dtgmsitad with the United

Sums Pcsial Service. as first class mafi, addresmd t0 tbs Assistant Commissioner for Patents, Washingmn DC.
20231, on the date indicated beiaw, i '4

Patentes . Byron Hourmand
Patmi N0, : $,796,183

issue: Eats : Angus: 18, 1998

Assigtam Cammisgsimer for Patfims;

Washingmn, DC. 20231

Bear Sir:

A mqucst is being, mafia for a Certificate 01‘ (Sanction in the abcvs-idemifieé patent,

which issucd with ma fbflgwing errors identified by page and fine from the appiication file.

”“ Page 11, iinfi 9, “5111:1131" shouid be: “such as“.

Page 19, king 4, before “water” insert «condensadm.

* Page: 31, {inc 5, “is” shouid be ~-as—~.

* Page: 30, fine. 3, “it’s” sheuid be «mm,

* Rage: 40, fine. 3, “mfitmncss” should be —~r&fcrence~~,

* Page: 43, fine: 8, “it’s” should be: «ks».

*. Page. 43, {inc 9, “it’s” shoufid be: “its”.

* Fags 43, fine 10, “it’s” 33101336 b3 ”its" (an ocwrrences).

* Fags 43, fine 12, “it’s” shouid be “its".

* Page 43, fine 17, “ifs” should be wits",

’1‘ Page 44, Him 8, “it‘s” should be “its".

* Page 44, Eine 9, “it’s” sheuid be wfig".

* Pagc 44, Him 13, “it’s” shouid be ——its;—— (both eccun'cnmzs).

”‘ Page 45, line 18, “it’s” should be "its“.

eiia'zms‘fi's Elfiéfififi GQWQEG? Sfifiifi

Q3. F£§M5 3436,99 89
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Patentee : Bymn Heumiand

Patent N0. : 51,7953, 1 83

Page : 2

* Page 45, iiiie ii, “ii"s” sheuid be ”its“.

* Page 45, line 14, “it’s” should be mite".

* Fege 46, line 11,, “it’s” should be wits».

’*‘ Page 4&3? line 14, “it’s” siiouid be wits“ (heel: eecurrences).

* Page 46, fine 19, “it’s” should be “its“.

* Page 4?, line ii, “it’s” sheuici be “its".

"‘ Page 47, line. 35, “sehmitt” Shfluid be ~~Sehmitt—«.

Page 55, eiaim 7’ [ii], fine 3, after “imereeemreiieri” delete “by an operater’s bedy . . .

higher frequencies. ”

* Amendmem A, page 11, claim 38, iine 12, after “eieetrieei” insert meat ——.

* Ainei‘izimei‘ii A, page 11, claim 38, iine 12, deieie “path”.

3122 Amendment page 1, claim 27? iine 11, after “when” delete “said?“

Eneioeee is the Certificate of Cei‘i‘eetieii Fem FEB 1950 identifying ermis by eeiumii

and line item the patent which are chargeabie to the Official Printer. A350 eneiosed is a check

fer $100.00 to eever Our crime, which are idemified with an asterisk. The Commiseioeer is

hereby authorized to charge any additional payment, or to credit any overpaymem, to Depesii

Account No. 16—24635

Respectfully submiti‘eds

BYRON HOURMAND

By: Price, Henevefid, Cooper,
DeWii‘i & Litien

  
 

   
Date v :.i‘ ‘

9 Station No. 34 559'

695 Kenmeer, S.E.5’Pest Office Box 256?

Grand Rapidss Michigan 49561

TSCfras (616) 949—9610
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::;.m E INETED STATES PATENT AND TRADEMARK OFFICE

*4 CERTE {Am {A17 {K} Q’HQN ; 

PATENT Ni}. : 5396:1813 .

HATED : August ’58, 13938 E
ENVENTORESE : Bymn Heurmand i

it is aertified that ermr smears in the above~identified patant and that said Letmrs Patent is
hereby carrected as shown 5:395sz

{Zaiumn 5, fine 52, “such a” shcuid be »—such as»-»-.@

Coiumn S, Eins 31, befnre "water” inser’E: A—candezwsed". C
Cuiumn 14, line 35, "is" shnuid be "as". CE;

; Coiumn 13,. fine 55, “it's" Shanta be »-—its—~, q
E Calumn 18, Sine 38, "references” shouid be ----reference—~. Q

Comma 20,. iine 7, “it’s” shouid be Nita“ Ebmh occurrences). q
Coiumr‘. 20, line 9, ”it's” shouid be ”its", C.“
Coiumn 20,. line 10, "it’s" shouid be wits“ {both acaurrences}.

:

E Caiumn 20, Sine "53, "it’S” she-aid be "its". §\ q
: Calumri 20, fine 20, "it’s” shauid be ~~its~—. Q.
. Column 120, Sine 33, “it’s" shauld be "its", {3“}

Caiumn 20, fine 40, "it’s” shouid he »~its—~. Q
(I?

Caiumn 20, line 45, “it's" shouid be "its",

Colurfin 2G, fine 4?, ”it's” shfiuid be "its", “I’m"

Cmiumn 2‘1 , fine 8, “it's" shauid are ---Ets—, a:
E Column :21, line 9, "it‘s" Shcuid be t::;-. Q

Colung‘i , Sine “55, "it’s” shouid be ——its—-. (LL
 

........ ’A‘......._............ nnnunnn—_,.,.......-.mum...“-nn.-..“nun-"nu.-n—«w-wwnwnww~-~-_w---ww-- -umumvw..w....~-.._—.~__- --.._._......._........ .._..____.........._.______ ._‘.,.._..._,._................... ..-..-

MAELING ADDRESS OF SENDER: Terry S. Caiiaghan PATENT NO. 5,736,183
Price, Heneveid, Camper, N0. of add'i capies
DeWEt-‘t & Linen @ $050 per page
Post foice 30x 2567

Grand Rapids, ME 33501

FQRM PTO 105G ::;”.......".—
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1‘ I Page 2 Q? 2

m E UNH‘ED STATES PATENT AND TRADEMARK GFFECE

SER’EEE‘ESATE SE? $€§ “ ’ ” EQ'HQN 
PATENT N9. : 5,796,183

DATEE) : August 18, 19S38
ENVENTQR($} : Eyron Huurmand

it is certified that ermr appears in the wave-identified patent and that said Letters Patent is
hereby smrected as shown beiaw:

Caiumn 21, Sins; 42, "51's" shamd be “its“. CE]
Cfiiumn 2’1, fine 46, "it’s” shouid be "étS‘n Q
Coiumn 21, fine 47, “it’s” sheuid be "its"

1:22

- Cmumn 21, lane 56, at 8 should be “EiS'nq
Caiumn 22, Sine 8, ”it’s” shfiuid he «its—n Q

Cfliumn 22, Sine 13, ”schmitt” Shfiuid he «Schmittn-.Q
Coiumn 26, Sineg 2227, after "mimoccmrciler." daiete ”by an egeramr’s bedy" . 1 higher

frequencieg.”

Caétemn 27, Einagjfier ”eific‘lricaé" insert "perm-5 Q I
Caiumn 27, fine 45, deiete "path”. a“

Cciumn 29, fine 1, after "when” deiete “said”.q

MASLENG ADDRESS QF SENDER: Terry 8. Caiiaghan PATENT NO. 5,796,183
Price, Haneveim Cmper, Na. a? add’! comes
DaV‘JEtt 3E Litwn @ $01512! per page
Past Office Box 2557

Grand Rapids, Mi 49561

FORM Pm mag :>
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Gammiasimei tar Patents
United Statee Patent and Tiac'emark Office

RC. Bax 1:256
Alexandria. VA 223134453

wwwmptogov

 
BRQQKS KUSEEMAN RC,

ttttttt TGWN CENTER

TWEN'E‘YmSECQNB FLOOR mgflgg
SQUTHFEELE Mi 48%?5

MG 25 253?

GFFKEE SF PETETSGNS ,
in re Patent No. 5379613383

issue Date: August 18, 1998 :

Application No. (38/601,263 : ON ?ETET10N

File-ii: imagery 31, 19% "

Attemey Docket No.

This is a decision 0;: the petitien flied August 19, 2011 under 37 CPR 1.323, which is being

treated as a request under 3? CFR 1.324 t0 cemeet the name efthe inventers by way 01’ a
Certificate of Correction.

The petition is GRANTEDE

Petitimzer request that the im'entorship at this application be amended by the addition et‘JOHN

'M. WASHELESKE of Cadillac, Michigan? and STEPHEN R. W. COGPER, GE Fgwiewiiieg

Michigan, baseé en the Consent Judgment dated. September 8 2010 under 35 USC 2563

Petitiener includes with the renewed petitien at] Oath having the above il’tVfi‘lii’tGTSc

The inveiitersifip 0f this patent has been amended by the additien 0t KEEN M WEESHELESKE
amt STEPHEN R W CGGE’ER

Teiephone inquiries ceneemimg this deeisien may be. directed t0 the undersigned at {571} 27%

06020 Enquiries regaxding the issuance of a certificate of eonecticm stiouid be directed t0 the

Certificate efComedian Branch at (571) 2724200.

Thmmm K. Page
Petiticms Examiner

Office ef Petitiims

Eneiosure; Certeeted fiiing reeeigt
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UNKTEZB STATES: DEPARTMENT OF COMMERCE
United Skates Patent and Trademark Office
Aasizcm GUMMESSKIFNEK FDR PATENTS

IND CLAEMS

4

RO.Bu;LH$G

CQNFERMA‘FEQN NC)“ 3% 3'5

Ami/mm 2231mmmummyw

22045 CQRRECTEQ HUNG RECEiiW'

BRQQKS KUSHMAN PC, a . i ‘
5iiiiiiiiiliiiiiii

W”m““““““ “““““
20

iiiiiiiiiiiiiiiiiiiiiiii

Date Maiied: {38”251’2611

 
 

 
 
 

 
     

 
 

  

{38/601,215}; 01/31/1996 2836 7'71 NAR0227L

TWENTY«SECONB FLQGR

SQUTHFSELD‘ Mi 486?5

Reaeipi is acknewiedged {if this nsn~pmvisionai patent appiicaiim. Tim apgiiisaiion wiii his iaken up for examinatian
in due cwrse. Appiicam wiii be notified as ten the reguits of the examination. Any mrresmndence cameming the
appiicaiion must inciude the faiiewing identificaiion ififormzaiion: the {LS APPLECATEON NUMBER, HUNG DATE,
NAME OF APPLECANT. and TETLE OF iNVENTiON. Fees transmitted by check or draii are subject it) mileation,

Pieasa verify tha accuracy of the daia presented 031 this reaeipt. if an arm? is naieefi (in this Filing Rgizeipt, piease
submit a wriiien requesi far a Fiiing Remipt Ccrmciicn. Piaaae pwvide 3 mm 6? thig Filing Raceim with the

change& mated thQi’aan ii yma received a “Notice is“) Fiie Missing F’arm" it)? this appiicazion, piease submii

any wrreciims is: ihig Fiiing Refieipi wiih yaw" repiy m me Naiice. When the USP‘E’G pmmgses the repiy
m We Natice, the USPTG wiii generate simmer Fiiing Receipt incorporating the reqummd correctiuna

Agxpiicamis}
BYRON HGURMAND, HERSEY, ivii;
JOHN M. WASHELESKE, Cadiiiac, Mi;

STEPHEN R. W. CQOPER, meierviiie. Mi;

Puwer oi Niamey: The gaieni practiticnem associated with Cusmmer Numbm’ 22045

flames-aim Priority data as ciaimeé by apgiicani

Fmeign Appiicatinm {Yam may be eiigibie i0 benefit fmm thee: 9mm i’msacmiun Highway pragram at {he

if Requirmi, Foreign Fiiing Limme Granted: 0?;‘24f‘ii396

The couniry cade and number 0i yam priority applicaiien, it: be used for iiiing abroad under ihe Paris Conventian.

is LES figifii‘i’ififis

Prajeaiad Pubiigaiign Date: Nana. appiication is n02 eiigibie for pregnant pubiicaiien

N0n~Fuizsiiaaiian Request: N0

Eariy Pubiiwiian Raquest: No
*9 SMALL Ei‘i‘ii’i‘z’ **

page 1 0? Ci
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Titig

CAFACiTix/E RES?ONSEVE ELECTRONSC SWETCHENG CiRCUiT

Weiiminary mass»

33?

PRQTECTENCE YGUR ENVENYEQN GUTSKEE THE QNETEB STATES ~

Since the rights granted by a US“ patent extend Qniy iiimughaui {he territory 91’ the Liniiad Stakes and have no
effect in a foreign csuniry, an invenmr wha wishes patient: prmieciicn in anciher ceuniry must appiy fer a patent

in a sifiecific munii‘y or in'i'egi-zinai Qaierii offices. Appiicams may wish is comider the fiiing (if an internatianai
appiicaiian undar ihe Paieni Caaperaiicn Traaiy (PCT). An iniemaiionai (PCT) appiicaiimn generaiiy has the same

effect as a reguiar naiicmai {patent appiicatian in each PCTnmembEr magnify, The PCT piccess simpiifies the fiiing
(if gatant appiications on the same invemicm in membgr muniries, bui cities moi resuit in a gram of "an iniernatianai
paient“ arid (ices mi eiiminaie ihe need {if appiicanis to iiie additianai dacumenis and fags in eouniries where misfit
protection is desired.

Aimosi every Gountry has iis awn patent Haw, am a person desiring a patent in a pariiizuiar aouniry mugt make an
appiicaticn for patent in that wuntry in accerdance with its pariicuiar iaws. Sincai the iaws of many countries differ
in various respects imm “the patent Saw of the Uniied States, appiicanis are advised to seek guidance fmm specific

foreign cguniiies is: ensure that patent rights are not km prematureiy.

Appiicanis also are advised that in the case of inventimss made in the United Stems, the Director of ihe USPTG must
‘ issue a iisense befare applicants can appiy far a paiem in a fareign country Th3 fiiing iii a US, paient applicaiion

sewes as a {GQEMBSE for a isreign fiiing iicensai The appiicaiian's fiiing receipt caniains further information and

guidafice as is iiiia status of appiicani's iicense fur famign iiiing.

Appiicanis may wish it) consuit the USPTO bookiei, “Gemerai informatian {Imagining Paienis” (specificaiiy, iiie
section eniitied "Treaiies and Fareign Patents") for mere infarmation an timeframes and deadiines fur fiiing fcreign

patent appiicaiions. The guida is avaiiabie either by mniaciing the USPTO {Santaci Canter at seams-91%, Cir it
can be viewed can the USPTQ website at hitp:iimvw.uspicy.gaviwehiafficesipacidacigenaraiiinijexhimi

Far infamatian {in preventing theft a? yam inteiiectuai property (patents, trademarks. and mpyrighis}, you may wish
is cansuit the: USS. Govarnmani websiia, hiipjiwwwsiopiakesgav. Part of a Depar‘imeni iii Cammeme initiative.
iiiis website inciudes seif~heip "iaaikiis" giving innavators guidance on how its praises: inifiaiiectuai property in spiacific

countries such as China, Kama and Maxim. For questiims regarding patent enforcemeni issues, apgiiicanis may
5355 the US. Government hatiina at i~868*999~HALT 8-865-9894158)

MQENSE FGR FGRESGN HUNG LiiéifiER

Yitie 35, Uniimi Sia’ieg 606%, fieciim 184

Titia 3?, Cmfia mi Federai Raguiatiam, 531 $5 5:35

GRANYEQ

"rise appiieam has; been granted a iicenge under 35 {3.5.6 184, if 318 phrassa "iF REQUiRED. FOREEGN FiLiNG
LEGENSE GRANTEG“ faiiawed by a date appears on this form. Such iicenses are issued in aii appiicaiénns where
the eondiiions fer issuance (if a iicense have been met, regardiess of whather or mi a iigense may be required as

page 2 9f 3

Page 444 of 1714



Page 445 of 1714

set Eerie in 3? CFR 5515. The sceee and limitations efthis iieense are set ferih in 37¢??? 545m} uniess an earlier

license has been issued undei 3? CFR 515(k)). The iicense is subject is) reveceiien upon written netificetien. The
date indicated i3 iiie effective date of the iieense, uniese an eeriier iieense {if simiiar emee has been granted under
3? CFR 5:13 or 5.140

This iieense is ie be retained by iiie licensee and may be used at any time on er after the effective date thereef uniess
it is remixed. This iieenee is; autemaiicaiiy iranefei’red is) any reieied eppiieaiiensie) flied eneer 3? CFR 1.53m}. This

iieense is; mi reireactive.

The grant ef a iicense does net in any way ieesen the reepeneibiiiiy {if a licensee forthe eeeuriiy ef the subject matter

as impeeee by any Gevemment ceniraet er the pievisiene of existing iews ieieiing ie eepienege and the eeiienei

security er the export a? teehnicei deie. Licensees sheuid apprise ihemseives of current reguiaiiens espeeiaiiy with
respect to certain ceuniriee, 131“ other agencies, peiiicuieiiy the Ofiiee of Defense dee Cei‘iimiev Eepaflmeni 0f

Sieie {with magnet to Armsi Munitions and impiemems 0? War {22 QFR 121-128)); the Bureau (if indueiry end
Seeuriiy, {Department of Cemmerce (15 CFR parts ?3i}—??4): the Office at" Fereign AseeieCeniroi, Department ei
Treasury (31 CFR Fade 500+) and the Deperimeni of Energy.

No iicenee under 35": U.S.C. 1&4 has been granted :ai this time, if iiie phrase "SF REQUERED, FOREESN FELENG
LiCENSE GRANTED" DGES NGT aepeer er: this i‘erm. Appiieeni may etiii peiiiien fer a iicenee under 3? CFR 5.12,
if e iicense is desired befere the expiration ef 6 menths fmm the iiiing date of the appiieatieni if 5 monies has iapsed

frem the fiiing date {if iiiis eppiiceiien and i319 iieeneee has net received any indieeiien {if a eeereey cider under 35
USS. 161, the iieeneee may foreign fiie ihe eppiieetien pursuant to 37 CPR 5.153))"

page 3 ei 3
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UNITED STAKES PATENT AND TRADEMARK OFFECE

CEREEFECATE {)F QGRREQHUN

PATENT N0. : 597%,133 Page 1 of 1
1WPLICATION N0. : (38/601268

DATED : Augusz 18, 1993

WVENTOMS) : Byron E-Iourmanci er: a1.

It is certified that error appears; in the abeve»identified patent and mat Said Letters Patent is. hereby mrrec’ted as shown beiow:

This Page, Item (:75) Invenier, sheuld read —-(75) Inventm‘s: Byron Hourmand,

Hersey, M} (Us); John M. Washelesiig Cadillac, MI? (US); Stephen R. W. Coopen

Fowlerville“, MI (138)":

Signed and Seeded this

Eieventh Day Of Octo‘eerfi 29H

 
David J. Kappos

Dime/(or qffl/u’: Llloited States Patent and Trademark Qfiice
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EN THE UNITE-fl STATES PATENT AND TRABEMARK QFFICE

US. Fatent No.2 5379(1183 Bi § Docket N0: 5796i83RX

issued: August 187 1998 § Inventors: Eimirmand er a}.

Fiied: January 31, 1996 § Patent Owner: UUS E, LLC

Comm} N0. TED § iiimminer: ’i‘BD

For: Capacitive Responsive Eieeiranic Swiiching Circuit

Mail Stop Eb: Pane Reexam
Arm: Central} Reexamination Unit

Commissioner for Patents

13.0. Box 1450

Alexandria, VA 22313-1450

REST FQR EX PART}? REEXAMENATEQN {ENDER 35 ELSE. ‘ ‘ 3fi2~3¢37   

Dear Sir:

Patent {)wner UUSE, LLC respectfully reqiieets Er Farm Reexamination, pursuant to the

provisions 0f35 USC. §§ 302-307 (2002), of claims 18 and 27 of United States Parent NO.

5,796,E83 (the ““E 83 Patent”). This patent is stiii eni’or‘cea‘bie.

As set forth below, the prior art reference submitted herewith was not, previously before

the Office, and presents: new, non—cumulative teehneiogicai reachings not: considered dim" rig the

‘183 Parent prosecution history,
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Request for Ex Perle Reexamination
US. Patent No. 5,796, l83

l. QVER‘VE EW {)l? TH I ”1183 Rat'l‘lliNil‘ ANT!) ETS PROSECUE‘E 0N lEllS’l‘QRY

Section lint-“x below provides an overview of the suhj eet matter of the ‘ l83 Patent, while

Section llB provides an overview of its prosecution history.

A. The “ESE Patent

The ‘18} Patent, a copy of which is provided as Exhibit A. issued on August 18, 1998

from an application filed on January 3h 19%. The 183. Patent generally relates to a capacitive

responsive electronic switching circuit including an oscillator providing a periodic output signal.

an input touch terminal defining an area for an operator to provide an in put by proximity and

touch, and a detector circuit coupled. to the oscillator for receiving the periodic output signal

from the oscillator. and coupled to the input touch terminal. See. e.g.., ‘ l83 Patentt Abstract,

The “ l 83 Patent contains 32 total claims, with claims l, 9, iii, in, 18, 20, ‘24 and 27 being

independent. Claims 18 an '27, which are. the subject of this reexam request, require an

oscillator. a plurality of touch terminals, anti :1 tietector circuit.

An embodiment with a single touch terrninal is shown in Figure 4, and an embodiment

with multiple touch terminals is shown in Figure ll, both of which are reproduced below;

Page 2 of l8
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The multiple touch pad circuit of Figure ll is a variation of the. embodiment shown in

Figure ,th but with an array of touch circuits designated as 900; through 900nm. See, 6.32. id. at

col. l8:34a4l. The touch detection circuit offers improvements in detection sensitivity that allow

close control of the degree of proximity (ideally very close proximity) that is required for

actuation and to enable employment of a multiplicity of small sized touch terminals in a

physically close array such as a keyboard. See, cg” id. at col. 5:53—5

[‘Viicrocontroller 500 selects each row of the touch circuits 9001 to QOOM by providing the

signal from oscillator 200 to selected rows of touch circuits. See, Eng. id. at col. l8:43--46. The

values of the resistors and capacitors utilized in oscillator 200 may he varied front those

disclosed above to provide for different oscillator output frequencies. See, 525)., id~ at col. 14:22—

:35. Although the preferred frequency is at or above 100 kiln, and. more preferably at or above

800 ltliz, it is conceivable that frequencies as low as 50 kHz could he used provided the

frequency creates a difference in the impedance paths of adjacent pads that is sufficient enou gh

to accurately distinguish between an intended touch and the touch of an adjacent pad. 886; 6.3.,

id. at col. ll:l9-—25.

Microcontroller 500 sequentially activates the touch circuit rows and associates the

received inputs front the columns of the array with the activated touch circuitis). See, eg id at

col. 46—49. The detector circuit is responsive to signals from the oscillator and. the presence of an

operator's body capacitance to ground coupled to the touch terminal when in proximity or

touched by an operator to provide a control output signal: See, eogt, id. at Abstract Another

method for implementing capacitive touch switches relies on the ch ange in capacitive coupling

between a touch terminal and ground. Sec. 5.3., id. at col. 3:44—46.

Page 4 of E8
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B. The Presecutimt Histery of the ‘183 Patent

A copy of selected pettions tn“ the prosecution history of the ‘ l3?) Patent is provided in

Exhibit B.

The ‘18} Patent issued from US. Fatent Application Serial No. 08/601,268 (“the “268

application”) filed on January 3 l , 19967 and naming Byron Heurmand as the SOlt‘fi inventor. The

26% application was filed with 20 total claims. of which four were independent. Claims Iii—32

were added by subsequent amendment. A crassiet‘erence between the issued claims and the

application claims from which they issued is provided below for convenience.

 

 

issued

Claim
lssuecl . . i ., Appl. Appl.

Cilain .. . ’ . ' aClim '9 . Cilain

Appl .
Claim

 

  
 
  

      
111 an foice Action dated, April 22. l997, the Examiner rejected application claims 6, 7

and 16 under 35 USE. § ll2. second paragraph. as being indefinite. 568 EX. B, “ l8}; Patent File

Hintery, Gt‘fice Action, p. '2. (Apr, 22, 1997), Claima 6, 7 and 16 would be allowable if rewritten

t0 overcome the section l l2 rejection, and to include all of the limitatiens of the base claim and

any intervening claims. See id. at p. 5.

Claims l~d‘:~ and l2—l4 were rejected under 35 USS. § 101.03} as, being anticipated by

US. Patent No. 4,352,141 to Kent, (Kent). See id. Claims 8—H, 13, and 19 were rejected under

3.5 § USE. 303(3) as being unpalentable ever Kent in View of US Patent No. 5,087,825 to

lngraham (“lngraliam’f'ii see id. at p. 3, and. claims 8—l ll, 18 and l9 were rejected under 35 USC.

Page 5 of 18
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§ l03ta) as being unpatentahle over Kent in View of US. Patent No» 5.235.2l7 to Kirton

(“liirton”). See id. at p. 4. Lastly; claims 5 and l5 were objected to as lacing dependent upon a

rejected hase claim, but would he allowable if rewritten in independent form including all the

limitations of the base claim and any intervening claims. See id. at p. 5.

in response, the Applicant filed an amendment on August 22, lg“??? amending claims l,

3” 5. 6, l2—l8 and 20, and adding new claims 21—32. in particular, the Applicant amended

independent claim l8 as follows:

l8. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined

frequency ;

a plurality of input touch terminals defining adjacent areas on a dielectric

substrate for an operator to provide inputs by proximitv and touch; and

a detector circuit coupled to said oscillator for receiving said periodic

output signal from said oscillator, and coupled to said input touch terminals said

detector circuit being responsive to signals from said oscillator and the presence

of an operator‘s body capacitance to ground coupled said touch terminals when

proximal er touched by an operator to provide a contrnl output signal,

wherein said predefined frequency of said oscillator is selected to decrease

the impedance of said dielectric substrate relative to the impedance of any

contaminate that may create an electrical on said dielectric substrate path between

 

 
Ex. Ea, “133 Patent File l-listoryf Artiendinent, p. ll (Aug. 432, l997). The Applicant argued that

the Kent and litgrahain patents both fail to teach or suggest a capacitive responsive electronic

switching circuit comprising a detector circuit that compares the sensed hody capacitance

proximate an in put touch tenninal to a threshold level in order to prevent, inadvertent generation

of a control output signal See id. at p. l9. The Applicant 'liurther argued that the Kirton patent,

like the Kent and lngrahani patents“, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch

of a portion of the surface of the touch terminal See id.

Page {i of l8
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With respect to new independent claim 27, the Applicant argued none of the cited

references teaches or suggests a switcl‘iing Circuit for a control device that comprises at least first

and second touch terminals and a detector Circuit that generates a control output signal for

actuation of the control device when an operator is proximal or touches the second touch

terminal after the operator is proximal or touches the first touch terminal. See M. at not 20—21:.

The Examiner issued a Notice of Allowance on October '27, 3997‘ allowing all of the

pending ClEtll‘IlS. See Ex. B, ‘l83 Patent File History, Notice of Allowance, p. 2 (0a. 27, ”‘97).

The Applieent then filed a section 312, amendment on November 3, 1997 to delete the word

“said” after the word “when” in Claim 27, line 1 l. See EX B, ‘ l8} Patent File History,

Amendment Under 37 CPR. § lfill p. l (Nov. 37 1997:}. The issue fee was paid on January

26, 1998, see EX. EL, ‘ 183 Patent File History, issue Fee 'l‘ransmittal, p. 1 (Jan. 26, 1998:)“ and the

‘183 Patent subsequently issued on August 18., 1998‘

The Applicant filed a certificate of correction on January 20, 1999, which was accepted

by the patent office on May l l , l999. in claim 18, the word “path” was inserted alter the word

“electrical” in column 27» line 44 of the “183 Patent, and the word “path" was deleted from

column 27‘, 1ine 45 of the ‘ 183 Patent. See Ex. 8, "1183 Patent File History", Cert. of Correction,

p, 3 (May 1 l? 1999). in claim 27“ the word “said” was deleted after the word “when.” See id.

The Patent Owner subsequently made several attempts to correct the inventorship of the

patent, which resulted in the inventorship being changed to he Byron Elohim-and, John M.

Washeleshi and Stephen Rt W, Cooper. See Ex, B, “ l83 Patent File History; Petition Decision

(Aug. 25, 20M); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2Dl l); Certificate of

Correction (Get, 1 l, ZOll).

Page 7 of E8
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ii. SUBSTAN’HAL NEW UES'E‘EGN “SN ”‘ 0F PAfETEN’l‘ABi LITY
 

Section lliA below provides a list of the prior art reference relied upon in the present

request, Section 138 provides an overview of the prior art reference“ Section litC provides a

statement regarding an SNQ of patentability for Claims 18 ant '27 of the “ 183 Patent with respect

to the new reference.

A: Listing of Prior Art Patents and Publications

Reexamination of claims l8 and 27 of the 1835 Patent is requested in View of the

felt w ing reference:

Exhibit C. Boie et at” US i33atent No. 5463388? filed on January 29“, 1,993 and

issued on ()ctober 31, 199.6 (“Boie “388”), which qualities as 35 USC.

§ 102(a)~type prior art

8. Overview of E’riur Art 't-‘Batents and 't-‘Buhiications

As discussed in more detail below, Boie‘388 presents new, non~cuniulative technological

teachings not considered during the ‘18?) Patent prosecution history,

'i . Boie ‘388

Boie ‘388 generally relates to sensors for capacitiveiy sensing the position or movement

of an object such as a finger, on a surface. See, eg Boie “3887 coi. iii-8; A computer input

device comprises a thin, insuiating surface covering an army of electrodes arranged in a grid

pattern and connected in columns and rows. Sec, 6.3., id. at Abstract. 33inch column and row is

connected to circuitry for measuring the capacitance seen by each column and row. See, cg” id.

The position of an object with respect to the array is determined from the centroid of such

capacitance values, which is caicuiate'i in a microcontroilen See, egg, id. Figure 4, reproduced

heiow, illustrates a block; diagram of a two—dimensional capacitive position sensor.

Page 8 of 18
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_ ,999

999 999999999:9:
9 9.9}? 999.99339

99999999931 

Fig. 4 oj'Boie .98

Each row and column of e! ctrodes from array EGO is connected to an integrating

ampiifier and. bootstrap circuit 401, each of which can be selected by multiplexer 402 under

control of 11111101onnoilcr 406 pee eg Boie 388, col. 3:56—61. The selected output is

forwarded to summing circuit 403, the output of which is converted by synchronous detector and

t‘JEter 404 to a signal related to the capacitance of the row or column selected by multipiexer 402.

See, 2(g .ia’. at 001.3 6:2-67 RP oscifiaror 408 provides an RF signal of,-for exampie 100

kiiohertz. to circuits 401. synchronous detector and filter 404 via inverter 410, and guGuard plane

41 i, which is a substantiaiiy continuous plane paraiiei to array 190 and associated connections,

and serves to isoiate array 109) from extraneous signals. See, eg., id at C933. 3:67—1:03. 4:59.

To measure separate capacitance vaiues for each electrode in array 100 in5tead of the

coiiectivecacpacitances of SubdiVided eiectrode eiemt=11ts connectedin rows and coiumn5'o

circuit 40} is provided for each electrode in array 100 and rnuitipiexer 402 is enlarged to

accommodate the outputs from ail circuits 409. See. (ag id. at 9309. 4:14—21. The. output of

synchronous detector and filter 494 is converted to digital form by a11aiog--to--digitai converter

Page 9 of 18
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405 and forwarded to niicrocontroller 406 so that inicroeontroller 406 obtains a digital value

representing the capacitance seen by any row or column of electrode elements (or electrode it

measured separately) selected hy multiplexer 402. See, 6.3)., id. at col. 4:22—28.

(1 Statement Pointing Gut Each SNQ of Patentahility

Boie ‘388 was not cited during the original patent prosecution of the ‘ lSS Paten t, and

presents new, non-cumulative technological teaehings with respect to ‘l 83 Patent claims l8 and

'27.

1. Claim 13

During the original prosecution, the Applicant amended independent clairn l8 to recite

“wherein said detector circuit compares the sensed hotly capacitance to ground proximate an

input touch terminal to a threshold level to prevent inadvertent generation of the control output

signal,” and argued that the cited art did not teach or suggest these limitations. After the

Applicant rnade this amendment, the Examiner alloy 'ed claim lily

Bole ‘388 discloses,

Referring to FIG. 6, microcomputer 406 reads the initial capacitance

values for all the elements in array lOO and stores such values (step hill). Such

initial values should reflect the state of array lOG Without a finger or other object

being nearby, accordingly, it may be desirable to repeat step (fill a number or"

times and then to select the trlltlltl‘llll’l‘l capacitance values read as the initial values,

thereby compensating for the effect of any objects moving close to array lOG

during the initialization step. After initialization, all capacitance values are

periodically read and the initial values subtracted to yield a remainder value for

each element (step (302). it one or more of the remainders exceeds a preset

threshold (step 603.), indicating that an ohject is close to or touching array 100,

then the X and y coordina es of the centroid of capacitance for such object can be

calculated from such remainders (step 604). . . . To avoid spurious operation. it

may be desirable to require. that two or more measuren'ients exceed the preset

tineshold. The threshold can be set to some percentage of the range of AID

converter 405, for example lO-l 5% of such range.

Page lt’) of ill
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Boie ‘388, col. 5:l0—4S; see also id. at Fig, 6. Bole “388 thus presents new, non—cumulative

technological teachings related to the elements of claim l8 added by amci‘idrnent, and such

teachings were not considered in the cited art during the ‘l 83 Patent prosecution history. if the

original Examiner had known of Boie ‘388, the Examiner likely would have considered it

relevant, and likely would have cited it during the original prosecution. Bole "388 therefore

raises an SNQ of patentahility with respect to independent claim l&

2‘ Claim 27

During the prosecution of the ‘ l8’3 Patent, the Applicant added. independent claim 27, and

argued that the cited art did not teach or suggest a detector circuit that generates a control output

signal for actuation of the control device when an operator is proximal or touches the second

touch terminal after the operator is proximal or touches the first touch terminal. After the

Applicant added claim 27 and made this argument. the Examiner allowed claim 27.

Bole ” 388 disclosest

in using the position sensor of the invention as a computer mouse or

trackball to control a cursor, movement of the mouse or trackball is emulated by

touching array ltiti with finger 102, or some other object, and stroking finger 1(le

over array ltll) to move the cursor. Changes in position of the finger with respect

to array lOO are reflected in corresponding changes in position of the cursor.

Thus. for such an application, microcontroller 406 sends data over lead 420

relating to changes in position. FIG, 6 is a flow chart of the operation of

inicrocontroller 406 in such an application.

Boie ‘388, col. 4:674:01 5:9; see also id. at Fig. 6. Bole “ 388 thus presents new; non—cumulative

technological teachings related to the elements of claim 27 argued by the Applicant, and such

teachings were not considered in the cited art during the ‘183 Patent prosecution history. it" the

original Examiner had known of Bole ‘388, the Examiner likely would have considered it

relevant, and likely would have cited it during the original prosecution, Bole ‘388 therefore

raises an SNQ of patentahility with respect to independent clairn 27.

Page ll of l8
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ii i. BE'E‘AEE..EB EXEE.ANA'I’EQN OE?” TH E RELEVANCY AN E} MANNER 0F

APPEJYlNG THE PRlOE A RT REFERENCES ’l‘Q EVERY Clot/HM EGR WHECH
  

A detailed explanation pointing out the relevance and application of the prior art

references to each of claims l8 and 27’ is provided below. The charts below indicate. what the

Patent tilwner believes are the portions of the cited art most relevant to the elements of the claims

for which reexamination is requested. The Patent Owner, however, reserves the right to take

positions asserting and submit (r rguinents explaining Why various clairn elements are not

disclosed or suggested hy the cited art,

A. Claim 18

 
 ,8. r capacrtise l‘espOl’tSlVe e ectronie

switching circuit cornprisin g:

an oscillator providing a periodic output

signal having a predefined frequency;

  

    l e capac.ti‘ve SLYlSOl oi tie inVention

corn prises a thin. insulating surface covering a

plurality of electrodes, The position of an object,

such as a finger or hand-held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.

. . . The x and y coordinates of the centroid are
calculated in a microcontroller from, the

measured capacitances.” Bole ‘388, col. lzol—

col. 2:5, Fig. ll~

“RF oscillator 408 provides an RF signal, for

example, 190 kilohertz, to circuits 401,

synchronous detector and filter 404 Via inverter

410, and guard plane 41L” Id. at col. 3:67—eol.

4:2, Fig. 4.
 

a plurality of input touch terminals

defining adjacent areas on a dielectiie

substrate for an operator to provide inputs

hy proximity and touch; and

Page 458 of 1714

 “The operational principle of the capacitive

position sensor of the invention is shown in FIG,

l. Electrode array 100 is a square or rectangular

array of electrodes llll arranged in a grid pattern

of rows and columns, as in an array of tiles. . , .

The electrodes are covered with a thin layer of

insulating material (not shown). , . . l'listograni

llO shows the capacitances for electrodes lOl in

array lOO with respect to finger lOZ.” Id~ at col.

Page 12 of l8
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Et detector circuit coupled to said oscillator

for receiving said periodic output signal

from said oscillator, and coupled to said

input touch terminals, said detector circuit

being responsive to signals from said

oscillator and the presence of an operator’s

hody capacitance to ground coupled said

touch terminals when proximal or touched

by an operator to provide a control output

signal,
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wot, Fig. l.

“Fifi; 2 shows four such subdivided electrodes

in more detail at an intersection oi" two rows and

two columns in array lDO. As can he seen front

FlG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of aWe

row and column." id. at col. 316-20, Fig. .4.

“As will be clear to those skilled in the art.

elements 201 and 202 can be fabricated in one

plane of a rhultiwlayer printed circuit hoard

together with one set of interconnections. for

example, the. horizontal row connections 203.
The vertical row connections .204 can then he

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.“ Id. at col. 3:30-36, Pig. 2.

“llilach row and column of electrodes from

urruy lth is connected to an integrating

amplifier and bootstrap circuit 401, . . . . Each of

the outputs from circuits 40], can be. selected by

multiplexer 402 under control of microcontroller

406. 'l‘he selected output is then forwarded to

summing circuit 493, where such output is

cornhined with a signal from trimmer resistor

409. Synchronous detector and filter 404

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RP

oscillator 408 provides an RF signal, for

example, ltitl kilohertz, to circuits 40L

synchronous detector and filter .404, via in verter

4l0, and gum-d plane Kill.” M. at col. 3:53-col.

4:2. Fig. 4.

“The output of synchronous detector and. filter

404 is converted to digital form by analog-to-

cligital converter 405 and forwarded to
inicrocontroller 406. Thus. mieroeontroller 406

can obtain a digital value representing the

capacitance seen h; any row or column of

electrode elements (or electrode if measured
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separately) seiected by multiplexer 4-02. t . r

Microcontroller 406 sends data to utilizing

means, such as a personal computer (not shown)

over lead 420.” int at col. 4:21—32, Fig. 4. 
wherein said predefined frequency of said
oscillator is selected to decrease the

impedance of said dielectric substrate

relative to the impedance of any

contaminate that may create an electrical

path on said dielectric substrate between

said adjacent areas, and

wherein said detector circuit compares the

sensed hody capacitance to ground

proximate an input touch terrrtinal to a

threshold level to prevent inadvertent

generation of the. control output signal,  
“RF oscillator 408 provides an RF signal, for

example, liltl leilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

4M), and guard plane sill.” Id. at col. 3:ti7-—cel.

til-:2, Fig. 4.

“The effects oi" electrode-to—electrode

capacitances, wiring capacitances and other

extraneous capacitances are minimized by

driving all electrodes and guard plane 4ll in

unison with the same RF signal from RF
oscillator 408.” Id. at col» 4:5861.

“Referring to HG. 6, microcomputer 406 reads

the initial capacitance values for all the elements

in array liltl and stores such values (step (Sill).
Such initial values should reflect the state of

array 100 without a finger or other object being

nearby, accordingly, it may be desirable to

repeat step bill a number of times and then to

select the minimum capacitance values read as

the initial values, thereby compensating for the

effect of any objects moving close to array lilil

during the initialization step, Alter initialization,

all capacitance values are periodically read and

the initial values subtracted to yield a remainder

value for each element (_ step 602) if one or

more of the remainders exceeds a preset

threshold (step 603), indicating that an object is

close to or touching array lOO, then the X and y

coordinates of the centroid of capacitance for

such object can be calculated from such

remainders t step 604). . , . To avoid spurious

operation, it may he desirahle to require that two

or more measurements exceed the preset
threshold. The threshold can he set to some

percentage ol’ the range of AID converter 4055

for example l0~l5% of such range.” M. at col.

Sle-48, Fig. 6.
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27. A capacitive responsive eiectronic

switching circuit for a controlled device

comprising:

“The capacitive sensor of the invention

comprises a thin, insulating surface covering a

piurality of electrodes. The position or" an object

such as a tin Ger or hand—held styluss with respect
to the electrodes is determined from the centroid

of capacitance values measured at the electrodes.

. . . The X and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances." Bole 3%, col, 1:61—

col12;5iEig.4.

“A computer input device for use as a computer

mouse or keyboard comprises a thin, insulating

surface covering an array of electrodes. , . . For

applications in which the input device is used as

a mouse, the microconn‘oller fonvards position

change information to the computer, For

applications in which the input device is used as

a keyboard the microcomputer identifies a key

from, the position of the touching ohject and

forwards such key identity to the computer.” Id
at Abstract.
 

an oscillator providing a periodic output

signal having a predefined frequency;

first and second touch terminals defining

areas for an operator to provide an input

by proximity and touch; and  “RF oscillator 408 provides an RF signai, for

example, iGG kiiohertz, to circuits 401,

synchronous detector and filter 404 via in verter

4M), and guard plane 4i 1,” {all at col. 3:67—coi.

4:2, Fig. 4.

“The operational principle of the capacitive

position sensor of the iriventi on is shown in Fit}.

1 Eiectrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. 1 , ,

The electrodes are covered with a thin layer of

insulating material (not shown). 1 . . Histogram

ilO shows the capacitances for electrodes lOi in

array 100 with respect to finger 102.” Ed. at col.

234-962, Fig, i.

“FlG. '2, shows four such subdivided eiectrodes
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a detector circuit coupled to said os ator

for receiving said periodic output signal

from said oscillator; and coupled to said
first and second touch terminalst said

detector circuit being responsive to signals

from said oscillator and the presence of an

operator‘s hody capacitance to ground

coupled to said first and second touch

terminals when proximal or touched by an

operator to provide a control output signal
for actuation of the controlled device,
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two columns in array lOO, As can be seen lrotn

Flt}. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” id. at col. 3;:l 6430, Fig, 2,

“As will be clear to those skilled in the art~

elements ZOl and 292 can he fabricated in one

plane of a multilayer printed circuit hoard

together with one set of interconnections, for

example the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate Via connections hetween the

planes.” Id“ at col, 33036, Fig. 2.
.............l-------------------------------------------------------------------------------------------------------------------- r

“[lilach row and column of electrodes from

array ltlll is connected to an integrating

amplifier and 1oootstrap circuit til-Oi, . , a , Each of

the outputs from circuits 40l can be selected by

multiplexer 402 under control of microcontroller

til-06. The selected output is then forwarded to

summing circuit 493, where such output is

combined with a signal from trimmer resistor

409, Synchronous detector and filter 404-

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RP

oscillator 408 provides an RF signal, for

example, lllO kiloliertz, to circuits 401,

synchronous detector and filter 404 Via inverter

4M), and guard plane 4i l .” id at col. 3z53~col

4:2, Fig. 4‘

“The output of synchronous detector and filter

404 is converted to digital form by analog—to—

digital converter 405 and forwarded to
microcontroller 4965 Thu s, tnicrocontroller Allie

can obtain a digital value representing the

capacitance seen hy any row or column of

electrode elements (or electrode it" measured

separately) selected by multiplexer 402. . . .

l‘t/licrocontroller 406 sends data to utilizing

means. such as a personal computer (not shown)

over lead 420,” In" at col. 4:2l—32, Fig, 4.
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said detector circuit being configured to

generate said eontroi output signni when

an operator is proxiinai or touches said

second touch terminal after the operator is

proxiniui or touches said first touch
terminai.

“A computer input device for use as a computer

mouse or keyboard eom prises a thin, insulating

surface covering an array of electrodes. r i , For

applications in which the input device is used as

a mouse the rnierocontroiier forwards position

change information to the computer. For

applications in which the input device is used as

a keyboard, the tr ioroeomputer identifies a key

from the position of the touching object and

forwards such key identity to the computer.” M,
at Abstract.

“in using the position sensor of the invention as

a computer mouse or ti‘nekhaii to eontroi a

cursor, movement of the mouse or truekhaii is

eniuirited by touching array 100 with finger 102,

or some other object, and stroking finger 102

over array 300 to move the cursor. Changes in

position of the finger with respect to array EGO

are reflected in corresponding changes in

position of the cursor. Thus, for such an

applicatiom microcontroiier 406 sends data over

lead 420 reinting to changes in position. Fifi. 6

is a ti w chart of the operation of

microcontroiier 406 in such an apphcntion." Id.

at eoi. 4:67—ooi. 5:9, Fig. 6.
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EV. CQNCLUSEON

A substantiai new question of patentability is raised based on the newly cited prior art,

and therefore a reexamination 01" Claims 18 and 27 is warranted. Again, the Patent Owner

reserves the right to take positions asserting and submit arguments explaining why various eiaim

elements are not disclosed or suggested by the cited art

If the Office shoutd have any questinns, please contact the undersigned attorney. The

Commissioner is hereby authorized to charge any fees due in connection with this fiiing, or

credit any overpayment, to Deposit Account No. 50—1065.

Respectful iy submitted,

August 17: 20i2 I’Brian A: Carlson!"
Date Brian A. Carlson

Reg. No. 37,793

Slater & Matsii, LLP
17950 Preston Rd.

Suite 3000

Dallas TX 75252
972—732-1001

972—732—9218 (fax)
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22045 REEXAMENATEGN REQQEST
enoene KUSHMAN ec. hence

100i) TOWN CENTER . . .

TWENTY—SECOND FLOOR. it“! . HEM
eeiit'itFiELe,ri/ti4err75 “0 '

  
Date Matted: (ii/2442012

NQTECE QF REEXAMiNATiQN REQUEST HUNG BATE

{Patent aner Requeeter}

Requester is hereby netitiea that the tiiing date 0? the request for reexamination is (38/17/2012, the date the

required tee of $2,520 was received. {See CFR iISiOCdD.

A decision en the request tor reexamination wiii be maiied within three months item the tiiing date (it the request

ier reexamination. (See 3'? CFR i.515ia)).

Pursuant tn 3? CFR i.33(c), future cerrespendence in thie reexamination preeeeding wiii be with the iatest
attorney er agent of the reeero‘ in the patent tiie.

'i'he paragraphs ehecked heiew are part. at this communication:

1. The party receiving the courtesy one}; ie the ieteet attorney or agent of record in the patent fiie.

2. The person named to receive the correspondence in this preeeeding has not been made the iatest

atterney or agent (it reoerd in the patent tiie because:

__ A. Requester'e eiaim of ownership of the patent it; not verified by the recent.

_ t3. The request papers are not signed with a reat or apparent binding signature.

________ C. The rere naming of a eerrespendenee addressee tines net resnit in that persnn being
appeinted as the iatest atterney or agent at recent in the patent tiie.

3w Addressee is the iatest attorney or agent at rec-ere in the patent iiie.
4. Other 

i’sdatcvensoni

Legal instalments Examiner
Central Reexatttinatien Unit 5’7 12737705; FAX N0. 57 1273-9980

page ’E et‘ ":
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   AFFLSCATEON HQ > FELFNG DATE FIRST NAMED (NVEENE'OR ATTQRNEY DOCKET NO. CONFERMATEIQN NIB.

901012,439 esnwzmz 5796383 579618331X 4ESS

' was 7590 0912012032 ' ' ' 'EXAMEINER
mm mmwg
HOOK) TOWN CENTER NGUYEN, mm M
'1‘WENTY-SECQND FLOQR

SOU‘THFRELD, M} 43075 A“ ”m
PAPER NUMBER

   

   

3992

MAIL DATE

09.720120 l 2 PAPER

Pieaw find beiaw finding“ attached 3n fiffice mmmamication cauceméng fihis appiieatifin 0r pmceedénga

Th5 time perimi for repiy, if any, is sat in the attachsd mmmunication.

PTQL~9DA (Rev. 0:31‘0?)
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Patent Under Reexaminafian—l-0i012433 5?98183

Examfinar . ...........

LENH M NGUYEN

«me MAiLiNG 3A 1“}? a?” this mmmunicaticn appears an the caver Shae: with the carrwpwdmce address~~

-ontmiNa    

  
Oyder Granting I Eenying Requesf Far

EX Farm Reexaaminafian

WN.WW.WMW....................................................................

 
The request for ex parfe reexaminafion flied “if/”August 2072 has been ccngifiered and a determinaiim has

i been made. An identificaticn 9f the ciaims, the referencas reiied aspen, and ihe raiicmaia summing the
deierminaticn are attaezhed.

Attachments: aflj PTQn892, 33)- PTQ/SBIGS, c){:} Other:

13 5% The request far 9;: pafie mexaménatim is GRANTED.

RESPQNSE THMES ARE SET As FQLLQW$z

For Patent Owner’s Sitafiemeni (09tionai): TWQ MQNTHS from he maifiing dais cf this communiaafim

{37 CFR 1.530 (b)}. EXTENSEGNS O? TEME ARE @flVERNEB BY 3“? {ER 1.55fiicL

Fer Requester’s Repiy (aptignai): TWO MONTHS fmm the date 0? sawice: of any iimeiy fiimfi
9atent aner’s Statement (3? C??? 1.535). NO EXYENSEGN GF ‘E‘HES TSME PEREOEB as FERMEWEQ.

Ef Pafient Owner dams not fife a timeiy statement under 3? CFR 1.539%}, than no repiy by (aquesier

és pmmit‘ied.

2_ E] The request fer ex parts reexaminatéan is DENEEG.

This decisim is mt appeaiabie (35 USE, 303(9)). quuester may seek reviaw by minim to the
Commissémner under 37 CFR 1.181 within QNE MQNTH fmm the maiiing date eithés mmmunicatéan (37

CFR 3.515(3)). EXWNSEQN 3F 'é‘EME T0 HLE SUCH A PETETEQN UNDER 3‘? CFR 1.18? ARE ‘
AVAELABLE GNLY BY PETWEDN “m SUSPENQ QR WAEVE THE REGuLATEQNS UNQER
3? flFR 1.133,

in due warm, a refund under 3? CFR 12$ ( c; ) WEE! be made m requester: ;

a} D by Treasury check or, ‘

E b} E] by creditie DeposiiAccount No. , m“

E C) {:3 by credit to a credit card account, uniess athemise notified (35 USS. 393(c)).

 
’ CCfRE‘ uestar’ifthird an re uest‘ar‘5.3. Patent and Tzademark Office

PTQL~4T§ (Rev. £38435) Qffice Actfiafi is: Ex Pafla Reexaminafisn : Part of Paper No, 20120911
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Application/Centre} Number: 90/012,439 Page 2

An Unit: 3992

BECESIGN

A substantial new queetien (SNQ) efpetemahiiity affecting claims 18 and 27 ef United

States Patient Number 5,796,183 (“the base patent” m “the 1835 paient”) is raised by the request

fer experie reexmihatieh.

Infarmetiw: Bfieiemre Sietemem

The Infermetiem Diselesuee Statement submission of August W, 2912 has been

Icensidered. ii is to he meted, hewever, that where patents, puhhemiens, and other such items 0?

infomaiien are submitted by a patent ewner in compliance with the requirements of the rules,

the requisite {iegeee 9f eensidereeiee fie be given :0 sueh infermetien WERE be limited by the

éegree fie which the peiem eweer has explained the cement and relevanee 92' She

Eefi‘ermetiee. in instances where m) explaeaiien of eitetieng (items Of infermetien) is required

and acme is provided for an infomatien simian: eniy a cursory review of that inibmaiien is

required, The exmyiher heed eniy perfem‘i a eursmjy' eveiuetien of eaeh unexplained item ef

infbma‘tion, :0 the extent thei Fae/she needs in erder t0 determine whether he/she will evaluate

the item thither. if the cursery evaiumien reveals the item no: m be usefifl, the examiner may

simpiy step ioeking at it. This review may eften take the fibre} ef eensidering the deemxents in

the same manner as ether deeumemsin Qffice search flies are censidered by the examiner while

eondueiing a search of the prim“ an": in a proper fieid of search. The initieis ef Ehe examiner, in

éhis preeeedihg, pieeeé adfiaeem m the eitatiees en the PEEK-M49 er E’TGISB/{BgA semi 081$

er iii: equivaienn wifighem am fihéieafien in the reeeni m the eenimry in the reeerd, tie net
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Appiication/Cuntmi Number: 9GIGE’ZAEQ ‘ Page: 3

Art Unit: 3%?

signify that aim inmx‘mafim has ham camidereé by the examinar any farther than ti: size:

extent namd abqwg. See MPEP 609, swam}: paragraph, Revision 5, Aug. 2906 [pagfi 609441}.

References

Boie ct at, US. Patent No. 53463388, filad On January 29, 1993 and issufid an Qctahsr

31, 1996 ("Bait-3 ‘388").

Frasecmiam Histmjy

The base patent stams fmm United Siates Fatem Appiicafign N0. 08;”601,268 (hereinafiar

“the; base appiiaatian”).

’E‘ha éxaminer generaiiy agrees with the. dascripiion of the wosacmigm histary found in

the Requsst at pp“ 5-7, and that discussim is incorporated by mference. 'ilhe bass application

was ultimately allowed without a statesmen: offeamns for allnwance. From thc prosccutim

Msiorys it appcars iikeiy that ciaims 18 and 2‘? were aiiawed in the base appiicatiun because of

the amendmmy language in claim 13 and ths nsw independent ciaim 27, as dissussad at page 6n?

Ofthfi Request.
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Applieatien/Cemmi Number: 9flf012,43§ Page 4

Ar“: Unit: 3992

Prepased Rejeei’imzs

Ciaims 18 and 27 (ifthe “183 patent are unpatentabie under 35 U33. § 102(a) as

being anticipated by Boie “3883

Anaivsis 0f ties Prim Art Previded in the Requesf

35’ £13.23 M2544!)

Belle ‘388:

it is agreed that Basie “388 raises SNQ for eiainis 18 and 27 0f the ’183 patent. Eneefar as

the explanation 3: pages 842 oi’ihe Request and the itemnmatehing at page 12-17 0f Claim Chart

of the Request, a: {east t‘acialiy suggest that Boie "388 teaches a substaniiai number of chimed

features. A reasonabie examiner weuid consider that Bflie “383 imperial: in deciding whether er

not claims 18 and 2’? of the ‘183 patent are patenmbie. Aeeerdingiy, Bede ‘388 raises a

substantial new questien 0f patentabiiity as 30 claims 13 and 27, which questien has rim. been

decided in a previeus examinatien of the ‘306 patent.

Such washings are not cumulative 1,0 any written discussion on the record. 0f the

teachings 0f the prior art, were not previousiy considered no: addressed during a prim

examinaiien and the same question of patentabiiity was not the suhéeet of a finai heiding of

invalidi‘iy by'FerjeraE Coum.
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ApplicationiCemmE Number: 90/Gi2,439 Page: 5

Art Unit: 3.992

Carrespam’mce

All correspondence reiating m @1115 ex pane refzxamination presseding should be directed:
By Maii :0: Mai! Stag: Ex Pane Reexam

{3mm} Resxaminafion Unit
Commissicner for Patents

United Statas Fawn: £41. Tradamark Gffice
PL). Box E450

Aiexandria, VA 22313-1450

By FAX a0: (571)273~990G
Central Reexamination Unit

By hand: Customer Service Window
Randoiph Building

401 Dufiany Street
Aifixandriag VA 22314

Registered users nfEFSvWeb may aflemaiiveiy submit such carrespmhdmca via. the elcctmnic fiiing system
EFSwWeb: at Em )s:lfefs.us t0. mw’cfiEe/‘mv orIaL’afs—reflisiered. EFS—Web ofi‘ers the benefit of quick

submission to the particular area 01’th Office that needs to act on the cm‘respondencen Aiso, EFS‘vWab
submissions are “soft scanned”’ie. elecfimnically uploaded) dircctiy into the official file far the

reexaminafian pmeeedings which affers parties {he cppertunity 19 review tilt: content of their submissions after
tits “ssfi scanning” process is compista.

 

An}! inquiry @snceming this. mmmunicatian should ‘0: directed to Link M. Nguycn at telephcms number
5?1~272—i749.

Signeefi:

{Link M. Nguym/

Primary Examiner
Central Reexamination Unit 39552

Canferees:

[Margaret Rubin!

PrimaryEExaminer CREJ 3992

WMN
§AAEKJ REWRAB‘E

$u§ewism went Raaxaminatian Sgeciaiis‘é
‘ QRUm Uri?t 3%?
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EFS ii): E 14267867

Appiitatian Numbm: 90012439

Titie cf invenfiian: ' Capacitive Responsive Eiectronic Switching Circuit

 

 

I

E Fiier Authmized By: Brian A. {arisen

E
Attemey flocket Number: MAR-~5796183RX

E

E Remipt Daze: 19x-NOV-2012

E Fiiing Bate: I i7-AUG-2012I

E .
Time Stamp: E 17:13:34

:

Appiicatian Tygze: E Reexam (Patent Owner}
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Paymem Enfurmatéan:_..............................................................................................................................:............................................................................................................................................

E Submitted with Payment yes

E Payrnerit’f'ype EDeposit Amount

Payment was suiccessquly refieived in RAM E S436
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I Fiie Listing:

  

i Decument . . . Fiie Size 8 tee Muiti 1% es
Eecument flescriptien Fiie Name i y if , . . g
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_ . _ . 162005

' 1 Reexem Tsmeiy Patent Own-ere Simrit an N;\R_57§b‘: 83R);_Patent0wner 2w
Resp to Order Staten‘xent.pdf ”/

Warnings:

iniormatien:

i-----------------------------r----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Fee Worksheet ($8.05) Fee-infopdi 2

Warnings:

intermatien:

This Acknewiedgement Receipt evidences receipt en the noted date by the USPTO ef the indieeted demments,

5 characterized by the appiicant, and inciuding page meme, where eppiieebie. it serves as evidence ef reeeipt simiier re a
Pest Card, as described in MPEP 503.

.i555”:efleeiieeti.en.flieder._3_5_iis§g§3__’i_tt

ifa new eppiiceticn is being iiied and the eppiieetion ineiudes the necessary winner-rents fer e fiiing date (see 3? {FR
LSBibi-id) and M95? 566), a Fiiing Receipt (32? (FR 1543 wiii he issued in due ceurse end the date Shawn on this
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Netienei Stage et en internetienai Agniicetien under 35 U.S.Co 3;”!

iie timeiy submission te enter the netienei stage m" an internetienei appiicetien is eempiient with the cenditiens (if 3S
U,S.Ce 373 and ether appiieebie requirements a Form PCTI’DOIEGWQ3 indicating acceptance ef the appiieetien as: a

natienei stage submissien under 35 USA; 3H wiii he issued in additinn tn the Fiiing Reeeipt, in due cemrse.

iie new internetienei epeiicetinn is being iiied end the internetienei appiicetien inciudes the necessary campenents for
an internetienei fiiing date (See PCT Artieie “it and MPEP 183%), e Netificetien cf the internetienei Appiizetien Number
end efthe internetienei Fiiing {irate (Farm ?CT1‘ROI1€55) wiii be issued in due eeurse, subject ta preseriptiens ceneerning
netienai security, and the date ehewn en this Acknewiedgemenfi Receipt wiii esteiaiisi‘i the internatienei fiiing date af
theeppiicetien.
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IN THE UNITED STATES PATENT AND TRABEMARK GFFICE

US. Fatent No.2 5379(1183 BE § Docket N0: NAR—5796183RX

Issued: August 187 1998 § Inventors: Eiourmand e? a}.

Filed: January 31, 1996 § Patent Owner: UUS E, LLC

Comm} N0. TED § .Eilmminer: Nguyen, Linh M.

For: Capacitive Responsive Eieeimnic Swiiching Circuit

Mail Stop Eb: Pane Reexam
Attn: Central} Reexamination Unit

Commissioaer for Patents

13.0. Box 1450

Alexandria, VA 22313-1450

PATENT (TSWNER STATEMENT

Dear Sir:

Patent {)wner respectfuily submits this Patent Owner Statemem in response 1'0 the

September 20, 2012 (Drder Granting Request for Ex Pam: Reexamination of US Patent Number

5,796, E 83 BE (the “‘1 83 Patent”). Patent Owner respectfifl‘iy requests that the foiiowing

amendments and remarks be entered“. and respectfully requests consideration of amended claims

18, 275, 28 and 32, and newly-added ciaims 33—39,

NIKE—57963 SBRX {Page 1 of 3-7
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' a}; 5‘} Tee) “All?fawn! away finder fisrexzzmfimflim 

A listing of each claim under reexamination is provided below. Reexamination of claims

is and 27 was granted in the Order dat ad September 20‘, Mill Accordingly, please amend

‘5

claims l8 and ’27? as well claims 28 and 3,“ which depend from, claim 27, as provided below. in

addition, please add new claims 33—39 as follows.

l8. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator prcwidin‘g> a periodic output signal having a predefined frequency;

a microcontroller usin the 1eriodic out nit siO‘nal from the oscillatort the microcontroller
 

selectiveluaroviding signal output frequencies to a plurality of small sized input touch terminals
 

   at Ll;
 

[a] file plurality of small sized input touch terminals defining adjacent areas on a

dielectric substrate for an operator to provide inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic output signal from

said oscillator, and coupled to said input touch termii‘ials, said detector circuit bein g resi‘ionsive to

signals from said oscillator Via said microcontroller and [the} a presence of an operator's hotly

capacitance to ground coupled t_o said touch terminals when proximal or touched by [an] ill?

operator to provide a control output signalr

wherein said predefined frequency of said oscillator {is} antlsaidsignaloutput

r uencies are selected to decrease {the} a first impedance of" said dielectric substrate relative to 
 

[the] a second impedance of any contaminate that may create an electrical path on said dielectric

substrate betx leen said adjacent areas defined h ' the ,luralit ' of small sized in..ut touch
 

lcjuilll’lal“: and wherein said detector circuit compares {the} _a_ sensed body capacitance change to

Ni’XR—579tll SBRX {Page 2 of 3-7
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ground proximate an input touch terminal to a threshold level to prevent inadvertent generation

of the control output signal.

27. (Amended) A capacitive responsive electronic switching circuit for a controlled lifiV'laCl

device compri sing:

an oscillator providing a periodic output signal having a predefined frequency;

a inicrocontroller usinv the eriodic out u‘t signal from the oscillator the microcon‘troller  

selectivelv rovidino sicnal out tut fret uencies to a closel aced arra of input touch terminals
 

of a how sad the input touch terminals corn risine first and second in ut touch terniinals
 

the first and second input touch terminals defining areas for an operator to provide an

input by proximity and touch; and

a detector circuit coupled to said; oscillator for receiving said periodic output signal from

said oscillator, and coupled to said first and second touch terminals, said detector circuit being

responsive to signals from said oscillator via“said“p;i_ic_r_(_3_c_gnt§ol_l_er and {the} a presence of an

operator’s body capacitance to ground coupled to said first and second touch terminals when

proximal or touched by {an} tjfi operator to provide a control output signal for actuation of the

controlled keypad device, said detector circuit being configured to generate said control output

signal when {an} _tn__e_ operator is proximal or touches said second touch terminal alter the operator

is proximal or touches said first touch terminal,

28, (Amended) The capacitive responsive electronic switching circuit as defined in claim 27,

wherein said detector circuit generates said control signal only when {an} _t_____

proximal or touches said second touch terminal within a predetermined time period after the

operator is proximal or touches said first touch terminal.

NAR—5796l SBRX {Page 3 of 3-7
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32x (Amended) The capacitive responsive electronic switching circuit as defined in claim 27

and further including an indicator for indicating when said deteeter circuit determines that {an}

the operator is proximal or touches said first touch terminal.

33 Ner The eaneitive res onsive electronic switching Circuit as defined in claim 18  

turttmrwmnmna“helmMiditeammmnwmimesthesrmedlmdiudiiacttatiwclwige

caused by the body ca iacitanee deer‘easinn an in at touch terminal sifinal on the detector to  

a ound when roxirnate to the in 1:nt touch terminal to a second threshold level to generate the 

control outmt signal.
 

"4i "Newi The ca‘iacitive res onsive electronic switehin circuit as defined in claim 18,   

further corn 1ri sine wherein said detector circuit coin ares the sensed. hodv ca 1aeitanee chan . f7.) 

caused hV the bod" en neitanee deer lasing an in ,nt touch terminal signal am litnde on the 

figt:£1291:.$9.311?£1.itEl.lithiéfl.iZt‘QRSiIt!5:1.£83;.i9..17h3.6:..‘iBREE.E93.1.9h.if:titlitttti.fig.it..3.§§£§Ztl£liljfi‘éilttlldlfiftfil t9.

'enei’ate the control out ‘iut sienal.  

’7I
35. (Net 7) The ea acitive resaonsive electronic switchin circuit as defined in claim 2
 

 .ittat__i§_ns2t__tttn£lted“an._it5..gletiiainan132a_in;the_9i2et:etaz:__ta

rovide in iut. the control out in si final is reveiited.  

3:6, (Newt The capacitive responsive electronic switching circuit as defined in claim 27 and
 

 
operator is tiroxinial or touches said second touch terminal.

NAR—5796l SBRX {Page 4 of 3-7
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37‘ (New) A ca tacitive res-r oiisive electronic switching circuit for a controlled device
 

 

an oscillator rovidiria a erlodic out at sifihal lla'Van a oredefined lie ueiicv wherein    

an oscillator voltaoe is greater than a so 'llV voltaae'
 

a microcontroller uSli‘l the aeriodic outaut signal from the oscillator the microcoiitroller
 

of a k6" Dad the in mt touch terminals com rising first and second in at touch terminals:   

the first and second. touch terminals detirtinU areas for an o orator to rovide an in at h ' 

roximit r and touch: and
 

  gill . . t i .. . . . “EL-It

 
said oscillatoc and cougled to said first and second touch terminals. said detector circuit hciha

res 1ohsive to sionals from said oscillator Via said microconti‘oller and a l‘CStZl‘iCC of an o erator's
 

llgfii53.QEQQJLEQIEE:59..gigging,SEQlllilfiélilQ; id..titst,aatl,secondtoa22:11.terminals.aihciiiaoaitaaiat

.ls‘ttiflléti..l2X..lllttia9.l?S:Kathi;1.9..lijjfe.‘.v_’lii§..§.§£2t‘l it_at:ts.at.5.i.aha}__'_f_ci:_a§_taatii'itieti_the._chattelteeiiieiice 

said detector circuit being configured to “generate said control out an signal when the o orator is   

roxiihal or touches said second touch terminal after the o erator is roximal or touches said first 

touch terminal.

38. (New) The capacitive responsive electronic switching circuit as defined iii claim 37,
 

wherein “eedbaclt to the o orator is rovidecl h ' an indicator activated la the microconti‘oller
 

e second touch terminal. after..the,operatet..t.9iiche
 

acitive i‘es Z‘Ol’lSiVS electronic switchiho circuit as defined in claim 37 

wherein said. detector circuit com ares a sensed bodv ca acitance charwe caused b 7 the 
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bedv ca acitancc dacmasin  a second much minimal signal on the“, deiector t0 Ground. Wham

gag

wherein feedback {0 tbs <3 1erator is awarded bv an indicamr activated b * the 

Lalicrocoatrofler after the marator muchss the secend touch terminal“
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Claims 139 are pending in the present reexamination proceeding of which Claims 18”

277 28 and 32 are amended herein and 33—39 are added herein.

Hie Eiscassirm nClaims and Friar Art Reerence 

Patent Owner filed a Request for Er Part6 Reexamination on August l7, 13012,

submitting that a substantial new question of patentability of claims ‘58 and 27 is raised by Bole

et all”, US. Patent No. 5,463,388 (“Bole") Reexamination ot‘tltese Claims was granted in the

Order dated September 20, ZOlZ,

Patent ()wner is amending claims l8 and 2'7 in this Patent, Gwner Statement. Because

some of these amendments were made to provide better antecedent basis for some claim terms,

Patent aner is amending dependent claims '28 and 32 for the same reasen. Patent Cleaner else

is adding new claims 33—39. Atteordingly, Patent Owner respectfully requests consideration of

ai‘nendezl claims l 8, 27, 28 and '32, and new claims 33-39. No new matter has been added.

A. independent Claim 18

Independent elniin l8 recites “a mieroeontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing si gnal output frequencies to a plurality of

small sized input touch terminals of a keypad." Bole does not teach or suggest these Claim

elements.

Rather, Boie discloses that RF oscillator 408 pi‘twitles an RF signal, for example, lOQ

kilohertz, to circuits r-t-Ol, synchronous detector an (1 filter 404 Via iiweiter 4 ll), and guard plane

fill.” Bole, col. 3;ti‘7~col. 4:2,. Bole further diseluses that “’{tjhe effects of electt‘ode—tO—eleetrode

,

NAR—5796l 83RX Page ‘7 om we
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eapaeitanees‘, Wiring eapaeitanees and other extraneous eapacitanees are minimized by driving all

eol. 4:58—60 (emphasis added); see id. at Fig, 4. "films Bole discloses driving the electrodes of

electrode array lth and guard plane 4li with a single RF signal. Bole does not teach or suggest

providing signal output fregneneies to these components, Accordingly! Boie does not disclose

all of the elements of claim l8, and therefore elairn l8 is patentable over Bole.

New claims 33 and 34 depend from claim 18 and add further limitations. Patent Owner

respeettiilly submits that these dependent claims are allowable by reason of depending from an

allowable claim as well as for adding new limitations.

ll. independent Claim 2'7

independent claim 27 recites “a microcontroller using the periodic output signal from the

oscillator, the rnierocontroller selectively providing signal output frequencies to a closely spaced

array ol" input touch tern‘iinals of a keypad, the input tonelt terminals eoi‘norising first and second

input toueli terminals.” Bole does not teach or suggest these claim elements.

Rather, Bole. discloses that “RF oscillator 408 provides an RF signal, for example, lllll

lrilonertz, to circuits dill, synchronous detector and filter 404 Via inverter Lll”, and guard plane

4i l.” Bolen col. 3:67-col. 4:2. Bole further discloses that “{t]he effects of electrode~to—eleetrode

eapacitances, wiring capaeitances and other extraneous ea laeitanees are minimized by driving all

electrodes and guard plane. 4ll in unison with the same Bil: signal from RF oscillator 408.” Id. at

eol. 4:58—60 (emphasis added); see id“, at Fig 4. 'l‘llus Bole discloses driving the electrodes of

electrode array lOQ and guard plane 4i i with a single RF signal Bole. does not teach or suggest

,
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providing signal output frequencies to these components. Accordingly, Bole does not disclose

all of the elements of claim '27, and therefore claim 27 is patentable over Bole.

Amended claims 28 and 32, and new claims 35—36, depend from Claim 27 and add further

limitations. Patent Owner respectfully submits that these dependent claims are allowable by

reason of depending from an allowable claim as well as for adding new limitations.

C. independent Claim 37

independent claim 37 recites “n mieroeontrolier using the periodic output signal from the

oscillator, the niicroeontroller selectively providing signal output frequencies to a closely spaced

array of input touch terminals of a keypad, the input touch terminals comprising first and second

input touch terminals.” Bole does not teach or suggest these claim elements.

Rather. Bole discloses that “RF oscillator 408 provides an RF signal, for example, ill-Ci

lillOl‘ltjl‘lZ, to circuits 40L synchronous detector and filter 404 Via inverter 4l0, and guard plane

(il l.” Bole, col, 3:67—col. 4:2. Boie further discloses that “‘{tilie effects ot‘ electrode-to—eleetrode

capattitanees, wiring eapacitances and other extraneous capacitances are minimized by driving all

electrodes and guard plane till in unison with the same RF signal from R? oscillator 408.” Lil. at

col, 4:58-60 (emphasis added); see id. at Fig. 4. Thus Boie discloses driving the electrodes of

electrode array MO and guard plane «clll with a single RF signal. Bole does not teach or suggest

providing signal output fret ueneies to these components.

independent claim 37 further recites “an oscillator providing a periodic output signal

having a predefined frequency wherein an oscillator voltage is greater than a supply voltage?”

Bole is silent regarding an oscillator voltage being greater than a supply voltage,

~J
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Fm ai least the abeve reasona Bole dees net disclose all 0f ill 3 elements of claim 37, and

tl'xerefore claim 37 is paterltable ever Bole.

New claims 38—39 (lepend from claim 37 and. add further limitations. Patent Owner

respectfully submits that these dependent claims are allowable by reagen 0f depending from an

allowable claim as well as for adding new limitatiens.
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 or: or Claim: Amendments and ew Claims 

Stripport for each of the amendments to claims l8, 2’77 28 and 3‘2, and for new claims 33*

39/ may he found. throughout the ‘ l83 Patent

as set forth in the charts below.

A. Amended Claim 18

, and particular support may he found, for example,

 

 
iii. A (V pacitive responsive electronic

switching circuit comprising:

an oscillator providing a periodic

output signal having a predefined

frequency;

an;istir:29.litigilleizuainaihe
eriorlic out ut si' nai from the oscillator. 

the microcontroller selectivelv providing
 

signal.untituttreaunucleatea.nluralit3:of
small sized in ut touch terminals of a

lievpad:
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See liliuures 4 ll: and Claims 8. l2 16,V s . , 9

The ‘ l 83 Patent discloses “The touch detection

circuit of the present invention features operation

at frequencies at or above SOkHz and preferably
at or above 800 lei-l2: to minimize the effects of

surface contamination for materials such a skin

oils and. water. it also offers improvements in

detection sensitivity that allow close control of

the degree of Proximity (ideally very close

proximity) that is required for actuation and to

enable employment of a multiplicity of small

size touch terminals in a physical close array

such as a keyhoarrl.” Col. 5:496?

The ‘ l83 Patent discloses “in a first preferred
embodiment the circuit offers enhanced

detection sensitivity to allow reliable operation

with srnall (finger size) touch pads.” Col. 6:l 3..

The ‘ 183 Patent discloses “Although the

preferred frequency is at or above lGO kHz, and

more preferably at or above 800 kHz; it is

conceivable that frequencies as low as 50 kHz

could he used provided the frequency creates a

difference in the impedance paths of adjacent

 
pads that: is sufficient enough to accurately
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 distinguish between an intended touch and the

touch of an adjacent pad. Us of frequencies as

low as 50 kHz may also be possible depending

upon the type of glass or covering or the

thickness thereof used for the touch pad.” Col.
l, 1539—27.

The 183 Patent discloses “Upon heing powered

by voltage regulator lOO, oscillator 200

generates a square wave with a frequency of 50

kl-lz, and preferably greater than 800 lellz, and

having an amplitude of 26 V peak. The square

wave generated by oscillator 200 is supplied Via

line .201 to a floating cornrnon generator 3009 a

touch pad shield plate 469, a touch circuit 400,
and a microcontroiler Sill). ()sciliator 200 is

described below with reference to FIG 6,

Floating common generator 300 re elves the 26

V peak square wave from oscillator 206 and

outputs a regulated floating common that is 5

volts below the square wave output from

oscillator 200 and has the same phase and

trequency as the received. square wave. This

floating common output is supplied to touch
circuit 400 and microcontroller 500 Via line 30l

such that the output square wave from oscillator

200 and floating common output from floating

coinrnon generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
below with reference to HG. 7. ’l‘ouch circuit

400 senses capacitance from a touch pad 450 Via

line 45 l and outputs a signal to rnicrocontmller

500 Via line 40lupon detecting a capacitance to

ground at touch pad 450 that exceeds a thresh old
value ‘l‘he details of touch circuit 400 are

described helow with reference to FIG. 8.

Upon receiving an indication from touch circuit

4th that a sufficient capacitance to ground

(typically at least 20 pl?) is present at touch pad

450, inicrocontroller 500 outputs a signal to a

load-controlling niicrocontroller 60% Via line

501, which is preferably a two way optical
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input touch terminals defining, adjacent

 
The ‘ l83 Patent discloses “As will be apparent

to those skilled in the art? the values of the

resistors and capacitors utilized in oscillator 200

may he varied from those disclosed above to

provide for different oscillator output

frequencies.” Col. 14:22-25

  
  
  
  

 

  
  

  
  

  
  

  
  
  
  

  
  
  

  
  
  

  
  
  
  
  
  

  
  
  
  
  
  
  
  
  

 
 

 

The ‘ 183 Patent discloses “A multiple touch pad
circuit constructed in accordance with the

second erulmdinierit is shown in Flt}. ii. in the

second embodiment of FIG. lit components
similar to those in the first embodiment in Fit}, 4

are designated with the. sarne references
numerals and will not he. discussed in detail.

The multiple touch pad circuit is a variation of

the first emhodiment in that it includes an array

of touch circuits designated as 90th through

900nm, which as shown” include both the touch

circuit 400 shown in FIGS; 4 and 8 and the input

touch terminal pad 45 l (PEG. 4).
Microcontroller 500 selects each rm ot’ the

touch circuits 9901 through 900m“ by providing

the signal from oscillator 200 to selected rows of
touch circuits. in this manner, thicr'ocontruller

500 can sequentially activate the touch circuit

rows and associate the received inputs from the

columns of the array with the activated touch

circuit£s). To keep the path length 45l between

the touch pad 450 and the base to the detection

transistor 410 to a minimum, the detection

circuits 900 are physically located directly

beneath the touch pads. To simplify assembly, a

flexible circuit board such as vended by

Sheldal'il, hic. or Circuit Etching Technics inc.

can he used for this purpose. ideally, the printed

circuit will he fixed directly against the surface

(typically glass) hearing the conductive touch

pads to eliminate air gaps and the need for

conductive foam pads and spring contacts which

were used to fill air gaps.” Col. 1834—599

See Figure ll»   
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areas on a dielectric substrate for an

operator to provide inputs by proximity
and touch: and

a detector circuit coupled to said

oscillator for receiving said periodic

output signal from said oscillator, and

coupled to said input touch terminalst said

detector circuit being responsive to signals
from, said oscillator vi” “ 'd

microcontroller and [the] a presence of an

operator‘s body capacitance to ground

coupled _t_o_ said touch terminals when

proximal or touched by [an] 119 operator

to provide a control output signalt
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The ‘ l 83‘ Patent discloses it also offers

improvements in detection sensitivity that allow

close control of the degree of proximity (ideally

very close proximity} that is required for

actuation and to enable employment of a

multiplicity of small size touch terminals in a

physical close array such as a keyboard” Coll
5:53—57.

l "’,. Av? ,
See Figures 4, ll; and Claims 8,

The “ l 83 Patent discloses 'l'he ‘lllil Patent

discloses “Upon being powered by voltage

regulator 100, oscillator 200 generates a square

wave with a frequency of 50 kllzn and preferably

greater than 800 kHz, and having an amplitude

of as V peak. The square wave generated by

oscillator 200 is supplied via line 'Z-lll to a

floating common generator 300., a touch pad

shield plate 460, a touch circuit 400, and a
microcontroller 500. Oscillator .7100 is desciibed

below with reference to HG. s.

Floating common generator 300 receives the 26

V peak square wave from oscillator 200 and

outputs a regulated floating common that is 5,

volts below the square wave output from

oscillator 200 and has the same phase and

frequency as the received square wave. This

floating common output is supplied to touch
circuit 400 and microcoutrol er 500 via line 30l

such that, the output square wave from oscillator

200 and floating common output from floating

common generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating common generator 300 are discussed
below with reference to FIG. 7. 'l‘ouch circuit

400 senses capacitance from a touch pad 45“ via

line 45 l and outputs a signal to microcontroller

500 via line Al—Olupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshold
value. The details of touch circuit 400 are

described below with reference to FIG is.

Upon receiving an indication from touch circuit

[fl-00 that a sufficient ca tacitance to around
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(typicaiiy at ieast 40 pF) is present ttouch pad,

450., microcontroiier 5th) outputs a signal to a

ioad—controiiiog microcontroiier 600 Via line

501, which is preferabiy a two way optical

coupiiug hus.” Coi. 12:6»33.

The ‘183 Patent discloses “A multiple touch pad
circuit constructed in accordance with the second

embodiment is shown in FIG; ii. in the second

embodiment of HG. l i, components similar to
those in the first embodiment in FIG: 4, are

designated with the same references numerais

and will not be discussed in detaii, The muitipie

touch pad circuit is a variation of the first

embodiment in that it includes an array of touch

circuits designated as 9001 through 900mm
which, as shown, include both the touch circuit

400 shown in FIGS. 4 and. S and the input touch

terminai pad 4.51 (PEG. 4!). Microcontrt‘iiier SOD
seiects each row of the touch circuits 90-31

through 900nm hy providing, the signal from
osciiiator 200 to selected rows of to uch circuits

in this manner, mierocontroiier 500 can

sequentiaily activate the touch circuit rows and

associate the received inputs from the coiurnns

of the array with the activated touch circuitts).

To keep the path iength Iii-5i between the touch

pad 450 and the base to the detection transistor

410 to a minimum, the detection circuits 900 are

physically located directiy beneath the touch

pads. To siinpiify assembly, a flexible circuit

board such as vended by Sheldahi, inc. or Circuit

Etching Technics. inc. can be used for this

purpose. ideally, the printed circuit Wiii be fixed.

directiy against the surface tiypicaliy glass)

hearing the conductive touch pads to eiiminate

air gaps and the neeti for conductive foam pads

and spring contacts which were used to t‘iii air

gaps.” Coi. 18:34-59. 

wherein said predefined frequency

output frequencies are seiected to decrease

{the} a first in} edance of said dieieetric
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See Figure ii; and Ciaims i3? 16.

The 133 Patent discioses “Another method for

iin ienientins' ca iacitive touch switches reiies on
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substrate relative to [tliel a second

impedance of any contaminate that may

create an electrical path on said dielectric

substrate between said adjacent areas
defined hv the luralitv of small sized

”pitttouchtenmmls and wherein said

detector circuit compares {the} a sensed.

body capacitance change to ground

proximate an input touch terminal to a

threshold level to prevent inadvertent

generation of the control output signal,

NAR~5796l SBRX
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the change in capaciti e coupling between a

touch terminal and ground. Systems utilizing
such a method are described in US. Pat. No.

4,758,735 and US Pat; No 5998798259 ‘With

this methodology the detection circuit consists of

an oscillator (or AC line voltage derivative)

providing a signal to a touch terminal whose

voltage is then monitored by a detector. The
touch terminal is driven in electrical series with

other components that function in part as a

charge pump The touch of an operator then

provides a capacitive short to ground via the

operator's own body capacitance that lowers the

amplitude of oscillator voltage. seen at the touch
terminal.” Col. 3:44-56.

The ‘ l8} Patent discloses “The touch detection

circuit of the present invention features operation

at frequencies at or above Ethel-la and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. it also offers irn prtwer‘nen ts in

detection sensitivity that allow close control of

the degree of proximi y (ideally very close

proximity) that is required for actuation and to

enable employment of a multiplicity of small

size touch tern'iinals in a physical close array

such as a keyboard,” Col, 5:495 /.

The ”l83 Patent discloses “Although the

preferred frequency is at or above l-ClO kHz, and

more preferably at or above 800 kHz, it is

conceivable that frequencies as low as 50 kHz.

could he used provided the frequency creates a

difference in the impedance paths of adjacent

pads that is sufficient enough to accurately

distinguish between an intended touch and the

touch of an adjacent pad. Us of frequencies as

low as 50 kHz may also be possible depending

upon the type of glass or covering or the

thickness thereof used for the touch pad.” Col.
l: ill—27.

 
if
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to tho , skilled in the art, the value ot the

resistors and capacitors utilized in oscillator 200

may be varied from those disclosed above to

provide for different oscillator output

frequencies." Col. l4:22»25.
 

B. Amended Claim 27
 

27. A capacitive responsive electronic

switching circuit for a controlled kevpa

device comprising:

an oscillator providing a periodic

output signal havingT a predefined

frequency;

The " l 83 Patent discloses “it also offers

improvements in detection sensitivity that allow

close control of the degree of proximity (ideally

very close proximity) that is required for

actuation and to enable employment of a

multiplicity of small size touch terminals in a

physical close array such as a keyboard,” Col.
5:536?

The ‘ l83 Patent discloses “in a first preferred
embodiment the circuit offers enhanced

detection sensitivity to allOW reliable operation

with small (finger size) touch pads.” Col. 6:l-—3.

 
 

a microcontroller using the

aeriodic outaut signal from the oscillator.
the microcontroller selectivcl " irovidin

raiurmotwdmr‘h

spaced aria , of iniut touch terminals of a
kev ad. the in int touch terminals

cantonSinstits.tand.usesointimation}:
terminals:

  

  

   

   See Figures i ll; and Claims 8, l2, 16.

The ‘ 183 Patent discloses “The touch detection

circuit of the present ll’thfl‘l‘liOU features operation

at frequencies at or above 53th and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. it also offers improvements in

detection sensitivity that allow close control of

the tlegrie of proximity (ideally very close

proximity) that is required for actuation and to

enable employment of a multiplicity of small

size touch terminals in a physical close array

such as a keyboard.” Col. 5:49-57.
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The ‘183 Patent discioses “in a first preferred
embodiment the circuit offers ei'ihauced

detection sensitivity to allow reliable operation

with smuii (finger size) touch pads.” Cot 6:1»3.

 

The ‘183 Patent discloses “Although the

preferred frequency is at or above 100 kHz, and

more preferabiy at or above 800 kHz, it is

conceivabie that frequencies as iow as 50 kHz

could he used provided the frequency creates 21

difference in the impedance paths of adj scent

pads that is sufficient enough to accurateiy

distinguish between an intended touch and the

touch or" an adj cent pad. Us of frequencies as

low as: 50 iii-1;: may aiso be possible depending

upon the type of giass or covering or the

thickness thereof used for the touch pad.” Coi.
i 1 : 19—127.

The ‘ 183 Patent discioses “Upon being, powered

by voitage reguiator EGO; osciiiator 209

generates a. square wave with a frequency of 50

Edit; and preteruhiy greater than 800 kHz, and

having an anipiitude of 26 V peak. The square.

wave generated by osciiiator 200 is suppiied Via

line 20}, to a floating common generator 300, a

touch pad shield piute 46%}, a touch circuit 400.,
and a inicrocontroiier 500, Osciiiator 200 is

described below with reference to Fit}. 6.

Floating common generator 300 receives the ‘26

V peak square wave from osciiiator 200 and

outputs a regu1ated flouting common that is 5;

voits below the square wave output from

osciiiator 200 and has the same phase and

frequency as the received square wave. This

flouting common output is supplied to touch
circuit 4.00 and microcontroiier 500 via iine 301

such that the output square wave from osciiiator

200 and floating common output from floating

conirnoh generator 300 provide power to touch
circuit 400 and microcontroi er 500. Detaiis of

floating corrttnoti generator 300 are discussed
heiow with reference to FIG. 7. Touch circuit
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 400 st capacitance from a to ‘h pad 43'3“ Via

tine 451 and outputs a signal to mierocontroiier

500 via 1tine Ai-Oiupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshoid
value The detaiis of touch circuit 400 are

described below with reference to FIG. 8.

Upon receiving an indication from touch circuit

400 that a sufficient capacitance to ground

(typicaiiy at ieast 20 pi?) is present at touch pad

450, inicrocontroiier 50C) outputs a signal to a

ioad—crmtn‘iiiing microcontroiier 60% via iine

501, which is preferahiy a two way opticai

coupiing has.” Cot. 12:6—33.

The ‘ 183 Patent discloses “As wiil be apparent
to those shiiieti in the art the values of the

resistors and capacitors utilized in osciiiator 200

may be varied from those disciosed above to

provide for different osciiiator output

frequencies?” Colo i4z22v25.

The ‘ i3?) Patent discioses “A tnuhipie touch pad
circuit constructed in accordance with the second

embodiment is shown in PK) 11. in the second

embodiment of FIG. ii, components simiiar to
those in the first embodiment in FIG. 4 are

designated with the same references numerals

and wiii not be discussed in detaii. The rhuitipie

touch pad circuit is a variation of the first

embodiment in that it includes an array of touch

circuits designated as 900i through 900nm,
which, as shown, inciude both the touch circuit

400 shown in FIGS. 4 and S and the input touch

terminai pad 451 (FIG. 4). Microcontroiier 500
selects each row of the touch circuits 9001

through 90011111 by providing the signai from
oscihator 20C! to selected rows of touch circuits.

in this n'iannen microcontmiier 500 can

sequentially activate the touch circuit rows and

associate the received inputs from the coi'umns

of the array with the activated touch circuitts).

To keep the path length 45E hetween the touch

pad Iii-50 and the base to the detection transistor
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  ph'y ally lOt. ted directly beneath the touch

pads. To simplify assembly, a flexible circuit

board such as vended by Sl’icldahla inc. or {fire uit

Etching lechnics, lnc, can be used for this

purpose. ideally~ the printed circuit will be fixed

directly against the surface (typically glass)

hearing the conductive touch pads to eliminate

air gaps and the need for conductive t‘oarn pads

and spring contacts wl‘iieh were used to fill air

gaps.” Col. l8:34-—59.
 

the first and second input touch See Figure l l.

terminals defining areas for an operator to

provide an input by proximity and touch; The ‘ l83 Patent discloses “A multiple touch pad
and circuit constructed in accordance with the second

embodi ent is shown in FlG. lit in the second

embodiment of Eli}. ll, components similar to
those in the first embodiment in FlG. 4- are

designated with the same references numerals

and will not he discussed in detail. The multiple

touch pad circuit is a variation of the first

embodiment in that it includes an array of touch

circuits designated as 900i through 900nm,
which, as shown, include both the touch circuit

400 shown in FIGS. 4 and 8 and the input touch

terminal pad 45 l (Fifi. 4),” Col. l8:34——43.

a detector circuit coupled to said

oscillator for receiving said periodic

output signal from said oscillator; and The ‘ l3?) Patent discloses “it also offers

coupled to said first and second touch improvements in detection sensitivity that allow

terminala said detector circuit being close control of the degree of proximity (ideally

responsive to signals from said oscillator very close proximity} that is required for

Via said microcontroller and {the} a actuation and to enable employment of a

presence of an operator‘s body capacitance multiplicity of small size touch terminals in a

to ground coupled to said first and second physical close array such as a keyboard.” Col,

touch terminals when proximal or touched 5:53—57.

by {an} the operator to provide a control

output signal for actuation of the The ‘ l 83 Patent discloses “in a first preferred

controlled ltevpnd device, said detector embodiment the circuit otters enhanced

circuit being configured to generate said detection sensitivity to allow reliable operation

control output signal when {an} the with small (finger size) touch pads.” Col. 6: l -3.

operator is proximal or touches sai d

__itssattests.tassists.sits{intensities_______lits:_l.8.3;.Estest.ititsleis;i.Lilies}:__lislss__izsitsisi_____
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proxrmal or toucht aid tirst touch lay voltage regulator lOGi oscrllutor 209

terminal. generates a square wave with a frequency of 50

idle and preferably greater than 800 kHz. and

having an amplitude of 26 V peak. The square

wave generated by oscillator 200 is supplied via

line ’20}, to a floating common generator Still), a

touch pad shield plate 460i, a touch circuit 400.,
and a inicrocontroller 50(3. Oscillator 200 is

described below with reference to FIG. 6.

Floating common generator 300 receives the ‘26

V peak square wave from oscillator 200 and

outputs a regulated floating common that is 5

volts below the square wave output from

oscillator 200 and has the same phase and

frequency as the received square wave. This

floating common output is supplied to touch
circuit 400 and inicrocontrolier 500 Via line 301

such that the output square wave from oscillator

200 and floating common output from floating

common generator 300 provide power to touch
circuit 400 and microcontroller 500. Details of

floating corrunon generator 300 are discussed
below with reference to FIG. 7. 'l‘ouch circuit

400 senses capacitance from a touch pad 450 Via

line 45 l and outputs a signal to microcontroller

500 Via line 40lupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshold
value. The details of touch circuit 400 are

described below with reference to Fit}. 8.

Upon receiving an ii'tdication from touch circuit

400 that a sufficient capacitance to ground

(typically at least 20 pl?) is present at touch pad

450,, niicrocontroller 500 outputs a signal to a

load-controlling microcontroiler 600 Via line

50L which is preferably a two way optical

coupling hus.” Col, lilo—33,

The ‘ l3?) Patent discloses “A multiple touch pad
circuit constructed in accordance with the second

embodiment is shown in Fifi. ii. in the second

embodiment of FIG, ll, components similar to
those in the first embodiment in FIG. 4 are

designated with the same references numerals

and will not be discussed in detail. The multiple
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touch pad crrcnit is a var tion ot the first

embodiment in that it includes an array of touch

circuits designated as 900i through 900nm,
which, as shown, include both the touch circuit

480 shown in FIGS. ll and 8 and the input touch

terminal pad 45 l (PEG. 4). h/licrocontroller 50E}
selects each row of the touch circuits 9001

through 900nm by providing the signal from
oscillator 200 to selected rows of touch circuits.

in this manner, microcontroller 500 can

sequentially activate the touch circuit rows, and

associate the received inputs from the columns

of the array with the activated touch circuitt 8).

To keep the path length 45l hetween the touch

pad 450 and the base to the detection transistor
410 to a niinimuim the detection circuits- 906 are

physically ocated directly beneath the touch

pads. To simplify assembly, a flexible circuit

board such as vetided by Sheldahl, inc. or Ciro nit

Etching Technics, Inc. can be used for this

purpose. Ede-ally, the printed circuit will he fixed

directly against the surface (typically glass}

bearing the conductive touch pads to eliminate

air gaps and the need for conductive t‘oani pads

and spring contacts which were used to fill air

gaps.” Col. l8:34-—59‘.
 

C. Amended Claim 28
 

2,8. The capacitive responsive electronic

switching circuit as defined in claim 27,

wherein said detector circuit generates

said control signal only when [an] the

operator is proximal or touches said
second touch terminal within a

predetermined time period after the

operator is proximal or touches said first
touch terminal

NAR~5796l SBRX
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The. amendment does not substantively change

original claim 28.
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l). A mended Claim 32
 

32. The capacitive responsive electronic

switching circuit as defined in claim 27

and further including an indicator for

indicating when said detector circuit

determines that {an} the operator is

proximal or touches said first touch
terminal.

 
The amendment does not substantively change

original claim 32. 
 

E. New Claim 33
 

 
33. The capacitive responsive electronic

switching circuit as defined in claim l8

further con'iprisin g wherein said detector

circuit compares the sensed body

capacitance change caused by the body

capacitance decreasing an input touch

terminal signal on the detector to ground

when proximate to the input touch
terminal to a second threshold level to

generate the control output signal.  
See Claims l, 18, 28.

The " l 83 Patent discloses “The touch detection

circuit of the present invention features operation

at 'i’requencies at or above Silkl-lz and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. it also otters improvements in

detection sensitivity that allow close control of

the degree of proximity (ideally very close

proximity) that is required for actuation and to

enable employment of a multiplicity of small

size touch terminals in a physical close array

such as a keyboard.” Col. 5:49-57,

The ‘ i3} Patent discloses “Touch circuit 1:100

senses capacitance from a touch pad 45“ via line

45l and outputs rt signal to microcontroller 500

via line 43-0lupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshold.
value. The details of touch circuit 400 are

described below with reference to FIG. 8.” Col.

l2:24»2{.
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ll New Claim 34
 

 
34. The capacitive respons. ve electronic

switching circuit as defined in claim l3,

further comprising wherein said detector

circuit compares the sensed hotly

capacitance change caused by the body

capacitance decreasing an input touch

terminal signal amplitude on the detector

to ground when proximate to the input
touch terminal to a sec and threshold level

to generate the control output signal.
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See Cl ,18 l, 18, 28.

The ‘ l83 Patent discloses “Another method for

implementing capacitive touch switches relies on

the change in capacitive coupling between a

touch terminal and ground. Systems utilizing
such a method are described in US. Pat. No.

4,758,735 and US. Pat. No 5,087,825. With

this methodology the detection circuit consists of

an oscillator (or AC. line voltage derivative)

providing a signal to a touch terminal whose

voltage is then monitored by a detector. The
touch terminal is driven in electrical series- with

other components that function in part as a

chi rge pump: The touch of an operator then

provides a capacitive short to ground via the

operator's own hotly capacitance that lowers the

amplitude of oscillator voltage seen at the touch
terminal.” Coi. 3:44-56.

The ‘ l 83 Patent discloses “The touch detection

circuit of the present invention features operation

at frequencies at or above SOkHZ and preferably
at or above 800 kHz to minimize the effects of

surface contamination for materials such a skin

oils and water. it also offers improvements in

detection sensitivity that allow close control of

the degree of proximity (ideally very close

proximity) that is required for actuation and to

enable employment of a rriultipiicit‘y of small

size touch terminals in a physical close array

such as a keyboard.” Col. 5:49-57.

The ‘ l83 Patent discloses “Touch circuit 400

senses capacitance from a touch pad 450 via line

45l and outputs a signal to microcontroiler 500

via line 4Qlupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshold
value The details of touch circuit 400 are

described below with reference to PEG. 8.” Col.

3:24—23.
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G. New Claim 35
 

35. The capacitive responsive electronic

switching circuit as defined in claim 27,
wherein when the second touch terminal

is not touched on its defining area by the

operator to provide input, the control

output signal is prevented.

 
See Plumes i9. ZOA—C; and Claim 28.8:

The ‘ l83 Patent discloses “in another

embodiment a rneth ed to prevent inadvertent so

actuations is to require a multi-step process.

Referring to HG. 19, a device is shown having a

first paltn button 2201. a second palm button

2202, and an indicator light 2205. Palm button
220i has to he activated first and then button

2202 has to be activated within a 2 second time

window before a desired actuation can occur.”

Col. 22:49-55.

The ‘183 Patent discloses “in a variation of the

ninlti~step process, two touch plates Within a

housing (one vertical and one horizontal) are

used to provide a two—step turn—on Referring to

FIGS. SEGA—Q the first step to actuate the. output

relay 2310. is initiated when the operator inserts
his hands and touches the vertical touch sen sor

230 l with the dorsal side of the hands. A yellow

LED 2304 on top of the device show the

successful completion of the first step. The

second step is to flip the hand over and touch the

horizontal touch sensor 32302 with the palniar

side of the hand. A red LED 2305 on top of the

device shows the completion of the two step

turn~on and activation of output relay 2310. The

flipping action of the hand in the second step

causes the forearm muscles to flex, thereby

reducing stiffness and fatigue. Also. the. hands,
and arms can rest on the run har until the

machine cycle is ct‘n‘nplete. The second step of

the two—step turn—on must occur within some

predetermined time (for example 2, seconds)
after the release of vertical touch sensor or the

first step must be repeated.” Col. 23:19-36.
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H. New Claim 36
 

 
3a. The capacitive responsive electronic

switching circuit as defined in claim 27

and further including an indicator for

indicating when said detector circuit

determines that the operator is proximal or
touches said second touch terminal.

 
See Cla , 32.

The ‘ l83 Patent discloses “The microprocessor
also allows the use of visual indicators such as

LEDS or annunciators such as a hell or tone

generator to confirm the actuation of a given

touch switch or SVVliCi‘lf/“St This is particularly

useful in cases where a sequence of actuations is

required before an action occurs, The teedhack

to the operator provided by a visual or audio

indicator activated by the microprocessor in

response to intermediate touches in a required

sequence can minimize time lost and/or

frustration on the part of the operator due to

failed actuations from partial touches or wrong

actuations from touching the wrong pad in a

given required sequence or combination of
touches.” Col) 6:3l—42r

The ‘ l3?) Patent discloses “A further o ptiou is to

provide one or more LEDs 2205 or audible
annunciators for visual or audible feedback to

the operator. Specifically, in HG. l9 the LED
22 ")5 will come on when button 220i has been

successfully activated to one the operator that it

is time to move to button 2202. Where required
a second LEI} with a different color than the first

(yellow for the first LED and red for the second}

can he provided to provide visual confirmation
that the second button 2202 has been activated or

that the. required combination of the two buttons
has been activated. Two different audible tone

or sound generators could also he used in lieu oi"

the LEDs to provide feedback to the operator,”
Col. 23:142.

The ‘ l83 Patent discloses “A red LED 23.05 on

top of the device shows the completion of the

two step tum-on and activation of output relay
2310.” Col. 23:28-30.
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E. New Claim 37

For ease of analysisi new independent claim 37 is shown below with pseudogamendnients

illustrating the differences between new claim 37 and original claim 27 of the ‘ l83 Patent.

 
37. A capacrtive responsrve electronic

switching circuit for a controlled device

comprising;

See Claim /.

 

an oscillator providing a periodic

output signal having a predefined

frequency wherein an oscillator voltao'e is

gE§.§.L€2lZ..llliill._§l~.§.l£l2l2llrl..l’_9ll§l£§L
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See Figures 4, 5; and Claim 27.

The ‘183 Patent discloses “Having provided a

basis for the use of higher irequencies the basic

construction of the electronic switching circuit
constructed in accordance with a first

embodiment of the present invention is how
described with reference to FIG. 4. The

electronic switching circuit includes a voltage

regulator lOO including input lines lOl and 102

for receiving a 24 V AC line voltage and a line

l03 for grounding the circuit. Voltage

regulator lOO converts the received AC voltage

to a DC voltage and supplies a regulated 5 V BC

power to an oscillator 200 via lines ill/Ll and lOS,

Voltage regulator also supplies oscillator 200

with 26 V DC power via line 106. The details of

voltage regulator lOO are discussed below with
reference to FIG. 5.” Col. ll:60~Col. l'225.

The ‘ l8} Patent discloses “A preferred circuit

for implementing a voltage regulator lGO is

shown in FlG. 5. Voltage regulator Hill

preferably includes an AClDC converter ill) for

generating 29 V to 36 V unregulated DC on line

ll9, This unregulated DC power is supplied to a

5 V DC regulator l2() and to a 26 V DC

regulator 1'30. ACXDC convertor llO includes

diodes llZ, ll4, lit», and ll8, which rectify the

supplied ’24 V AC po wet provided on power
lines lilland l02.” Col. l2:50-57; see also Col.
l2:58»Col. l3:3l,.

The " l83 Patent discloses “The oscillator

 


