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Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

AO 120 (Rev 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of New York on the following 

D Trademarks or ~Patents. ( D the patent acllon invoives 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DISTRlCT COURT 
22cv1852(GRB)(ARL) 4/1/2022 Eastern District of New York 

PLAfNTIFF DEFENDANT 

Slingshot Printing LLC Canon U.S.A., Inc. and Canon Solutions 
America, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 7,484,823 2/3/2009 Holder: Slingshot Printing LLC 

2 7,594,708 9/29/2009 Holder: Slingshot Printing LLC 

3 7,290,864 11/6/2007 Holder: Slingshot Printing LLC 

4 (See Attached Complaint and Exhibits) 

5 

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

DATE INCLUDED INCLUDED BY 

□ Amendment □ Answer □ Cross Bill □ Other Pleadmg 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

IDEC!SIONiJUDGEMENT 

CLERK (BY) DEPUTY CLER,,'Z DATE 

Brenna B. Mahoney Laura Jakubowski 4/4/2022 

Co1Jy 1-----Upon initiation of action, mail this copy to Director Copy 3-----U11on termination of action, mail this copy to Director 
Copy 2-----Upon filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 



Canon U.S.A. Ex. 1003 - Page 2 
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IPR2023-00313 - U.S. Patent No. 7,594,708

Case 6:20-cv-00048-ADA Document 4 Filed 01/23/20 Page 1 of 1 
AO 120 (Rev. 08/10) 

,r_ 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

flied in the U.S. District Court Western District of Texas - Waco Division 
the patent action involves 35 U.S.C. § 292.): 

on the following 
Trademarks or Patents. ( 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6: 20-cv-00048 1/23/2020 Western District of Texas - Waco Division 

PLAINTIFF DEFENDANT 

Slingshot Printing LLC HP Inc 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 7,484,823 Feb.3,2009 Slingshot Printing LLC 

2 7,594,708 Sept. 29, 2009 Slingshot Printing LLC 

3 

4 

5 

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

DATE INCLUDED INCLUDED BY 
Amendment Answer Cross Bill Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PA TENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

CLERK (BY) DEPUTY CLERK 

'1e..-a..,n n e.. (L (_ 
Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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CC'iee lffi:~ lllmxcwmnlfmtt a-a. IRlladl «im'/m'lllID ~ JI. emf n. 

IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

WACO DIVISION 

SLINGSHOT PRINTING LLC, 

Plaintiff. 

V. Civil Action No. 6:20-cv-00048-ADA 

HP INC., 

Defendant. 

ORDER TRANSFERRING CASE TO AUSTIN DIVISION 

The Court, having reviewed and considered the Joint Stipulation to Transfer Venue to the 

Austin Division, does hereby ORDER that the above-captioned action be TRANSFERRED to the 

Austin Division but remain on the docket of United States District Judge Alan D Albright. 

SIGNED this 19th day of February , 2020. 

HONORABLE ALAN D ALBRIGH 
UNITED STATES DISTRICT CO RT JUDGE 
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IPR2023-00313 - U.S. Patent No. 7,594,708

Case 1:2O-cv-OO189-ADA Document 11 Filed 02/19/20 Page 2 of 2 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P .0. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas, Austin Division · on the following 

D Trademarks or Gil Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
1 :20-CV-189-ADA 2/19/2020 Western District of Texas, Austin Division 

PLAINTIFF DEFENDANT 

Slingshot Printing LLC HP Inc. 

PATENTOR DATE OF PATENT HOLDER OF PA TENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 7,484,823 Slingshot Printing LLC 

2 7,594,708 Slingshot Printing LLC 

3 

4 

5 

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

DA TE INCLUDED INCLUDED BY 
D Amendment 0 Answer 0 Cross Bill 5Y Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

ORDER OF DISMISSAL WITH PREJUDICE 
signed on 3/24/2021 

CLERK 

Jeannette J. Clack 
DATE 

4/7/2021 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 

Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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IPR2023-00313 - U.S. Patent No. 7,594,708

Case 1:20-cv-00189-ADA Document 44 Filed 03/24/21 Page 1 of 1 

IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

WACO DIVISION 

SLINGSHOT PRINTING LLC, 

Plaintiff, 

§ 
§ 
§ 

V. 

HP INC., 

Defendant. 

: CIVIL ACTION NO. 1 :20-CV-189-ADA 

'§ 
§ 
§ 
§ 
§ 

ORDER OF DISMISSAL WITH PREJUDICE 

The Court is of the opinion that the Stipulated Dismissal with Prejudice agreed to by 

Slingshot Printing LLC ("Slingshot") and HP Inc. ("HP") should be GRANTED. 

IT IS THEREFORE ORDERED that the above-entitled cause and all claims made b); 

Slingshot against HP therein are hereby DISMISSED WITH PRERJDICE to the re-filing of 

same. All costs and expenses relating to this litigation (i~cluding attorney and expert fees and 

expenses) shall be borne solely by the party incurring the same. 

IT IS FURTHER ORDERED that this Court shall retain jurisdiction over this action and 

the parties for purposes of enforcing the terms of the Settlement, Release and License Agreement 

entered into by and between the parties. 

This is a final judgment. 

SIGNED this 24th day of ___ M_ar_ch ____ , 2021 

HONORABLE ALAN 
UNITED STATES DISTRICT JUDGE 
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Case 6:20-cv-00048-ADA Document 4 Filed 01/23/20 Page 1 of 1 
AO 120 {Re.t. 08/10) 

In Compliance with 35 U.S.C. f 290 and/or 15 U.S.C. f 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District ofT exas - Waco Division on the following 
Trademarks or Patents. ( the patent action involves 35 U.S.C. f 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6: 20-cv-00048 1/23/2020 Western District of Texas - Waco Division 

PLAINTIFF DEFENDANT 

Slingshot Printing LLC HP Inc 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 7,484,823 Feb.3, 2009 Slingshot Printing LLC 

2 7,594,708 Sept. 29, 2009 Slingshot Printing LLC 

3 

4 

5 

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

DATE INCLUDED INCLUDED BY 

Amendment Answer Cross Bill Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above' entitled case, the following decision has been rendered or judgement issued: 

I (BY) DEPUTY CLERK 

Copy 1' Upon initiation of action, mail this copy to Director Copy 3' Upon termination of action, mail this copy to Director 
Copy 2, Upon filing document adding patent(s), mail this copy to Director Copy 4' Case file copy 



Canon U.S.A. Ex. 1003 - Page 7 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

11/323,809 12/30/2005 

1912 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adili,ess. ~9~lv!IS,fl~O'JER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Lucas David Barkley 35968/981 
CONFIRMATION NO. 1421 

POWER OF ATTORNEY NOTICE 
AMSTER, ROTHSTEIN & EBENSTEIN LLP 
90 PARK AVENUE 111111111111111111111111]~!1]i~1i~1! ~~ ~ui1111~] 11111111111111111111111 
NEW YORK, NY 10016 

Date Mailed: 07/29/2020 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/25/2020. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/nrhayden/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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IPR2023-00313 - U.S. Patent No. 7,594,708

APPLICATION NUMBER 

11/323,809 

133676 
Goldberg Segalla LLP 
711 3rd Avenue, Suite 1900 
New York, NY 10017 

FILING OR 3 71 (C) DATE 

12/30/2005 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adili,ess. ~9~lv!IS,fl~O'JER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Lucas David Barkley 

CONFIRMATION NO. 1421 
POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]i~1i~1! ~~ ~ui11111] 11111111111111111111111 

Date Mailed: 07/29/2020 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/25/2020. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/nrhayden/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 
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PTO/AIA/81A (02-15) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U,S. Patent and Trademark Office; U.S. D6PAJlTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it disolavs a valid 0MB control number 

r Patent Number see attached Exhibit A '\ 
PATENT-POWER OF ATTORNEY 

Issue Date see attached Exhibit A 
OR 

First Named Inventor see attached Exhibit A 
REVOCATION OF POWER OF ATTORNEY 

Title 

WITH A NEW POWER OF ATTORNEY see attached Exhibit A 

AND 

\.. CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket No. ~ 
I hereby revoke all previous powers of attorney given in the above-identified patent. 

DA Power of Attorney is submitted herewith. 

OR I hereby appoint Practitioner(s) asso.ciated with the Customer Number identified in the box at right as my/our 

1133676 I (8jl attorney{s) or agent(s) with respect to the patent identified above, and to transact all business in the United 

States Patent and Trademark Office tonnected therewith: 
QR 

DI hereby appoint Practitioner(s) named below as my/our attorney(s) or agent{s) With respect to the patent identified above, and to. transact 

all business in the United States Patent and Trademark Office connectetf therewith: 

Practitioner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identified patent to: 

D The address associated with the above-identified Customer Number. 
OR 

I I 
D The address associated with the Customer Number identified in the box at right: 

OR 

[8]Firmor 
Individual Name Goldberg Segalla LLP 

Address 

71 1 3rd Avenue, Suite 1900 
City New York I State I New York I Zip 110017 

Country USA 

Telephone 31 4-446-3359 
I Email I tpduckei.@goldbergsegalla com 

I am the: D Applicant. 

OR 
~ Patent owner. 

Statement under 37 CFR 3.73(cj (Form PTO/AIA/96}submitted herewith or filed on see attached Ex:h1bil A 

, - JilGNATURE of Applicant or Patent Owner 

Signature I A tU771, f"l'i£V~ I Date I July 14. 2020 

Name I Keitt1 Ma.ct1en I Telephone I 23HT6-1596 

Title and Company [ President Slingshot Prinling LLC 

NOTE; Signatures of all the applicants or patent owners of the entire interest or their representative(s) are required. If more than one signature 

is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below. 

[!:IAtotalof 2 forms are submitted. 

This collection of Information is required by 37 CFR 1.31, 1.32, and 1.33. The information is require(:! to obtain or retain a benefit by the public, which is to update 
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality Is governed by -35 U.S.C. 122 and 37 CFR l.14. This collection is 
estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed application form to the. USPTO. Time. will vary depi,nding 
upon the indiviaual case. An,,comments on the amount oftime you require to complete this form and/or suggestions forredudng this burden, should be sent to 
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. D.epartmen:t of Commer,e,. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you nefd flssis,ance in completing the form, call .1·800-PT0-9199 dnd select flption 2. 
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IPR2023-00313 - U.S. Patent No. 7,594,708

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93~579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
requlred to comply with the requirements of the Privacy Act of 197 4, as amended, pursuant to 5 U.S.C. 
552a(m). 

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Patent No~ Application No First Named Inventor 

US-7784917 11866585 
Byron Vencent Bell 

US-7673973 1175255 I John G. Edelen 

US-7594 708 J 132380'1 Lucas David Barkley 

US-7364268 11239799 Briah C. Hart 

US-8844137 13925424 Xiao-rong Cai 

US-8313168 12775530 Sam Norasak 

US-8328330 12131953 Richard Louis Goin 

US-7954929 !1858611 John Glenn Edelen 

US-7766455 11556246 David Christopher Graham 
US-7413289 11317575 Robert W. Cornell 

US-7559629 11238559 David G. King 

US-8678557 11187755 Jiandong Fang 

US-8172369 12346189 Steven \Vayne Bergstedt 

US-7841712 12006190 Robert Muyskens 

US-7815289 11848246 David Laurier Bernard 

US-7690760 11466674 Colin G. 1vfaher 

US-7445323 11314296 James Daniel Anderson 

US-7484823 11208815 Lucas David Barkley 

US-865741 l 13160568 Frank E. Anderson 

US-8235518 12337488 Robert Lee Cornell 

US-7819498 11959593 Jason Todd Mcre~,.nolds 

US-7850284 11779085 David L. Bernard 

US-7452058 11427453 Robert \Vilson Cornell 

US-7559630 11277161 Byron Vencent Bell 

US-7635174 11208682 Steven W. Bergstedt 

US-8491107 12948122 Neal D. Mcfarland 

US-7918015 12336767 Byron V. Bell 

US-7597419 11948346 Marc Alan Herwald 

US-7850286 11767568 John Glenn Edelen 

US-7571979 1136173 l Girish S. Patil 

US-7244015 1126931 I George Keith Parish 

US-7438397 11001433 James DahieI Anderson 

US-8113618 12909912 Jascm Todd 1Vfcreynolds 

US-8882221 12195451 David Laurier Bernard 

US-7938523 1176210 l Charles Stanley Aldrich 

US-7484823 11324167 Lucas David Barkley 

US-7290864 11241079 David G. King 

US-7178904 I 0986338 Frank B. Anderson 

US-8826502 12786457 David Laurier Bernard 

US-7784918 12145606 Robert W. Cornell 

Exhibit A 

Title 

Process. For Making A Micro-Fluid Ejectjon Head 

Structure 

Micro-Fluid Ejecting Device Having Embedded Memory 

Devices 

Methods And Apparatuses For Sensing Temperature Of 

Multi,. Via Heater Chips 

Nozzle Members, Compositions And Methods }'or MJcro 
Fluid Ejection Heads 

Ejection Devices For Inkjet Printers And Method For 

Babricating Ejection Devices 

Wind Baft1es For Micro-Fluid Ejection Devices 

Nozzle Plate For Jmp.roved Post-Bonding Symmetry 

Micro-Fluid Ejecting Device Hav1llg Embedded Memory 

In Communication \Vith An External Controller 

Flexible Adhesive Materials For Micro-Fluid Ejection 
Heads And Methods Relating Thereto 

Low Energy, Long Life Micro-Fluid Ejection Device 

Methods And Apparatuses For Implementing Multi-Via 
Heater Chips 

Substrate Structure For Ejection Chip And Method For 
Fabricating Substrate Structure 

Inkjet Printhead Substrate With Distributed Heater 
Elements 

Automatic Printhead And Tank Install Positioning 

Micro-Fluid Ejection Heads And Methods For Bonding 
Substrates To Supports 

High Resolution lbk Jet Printhead 

Ink Cartridge Venting 

Methods And Apparatuses For Regulating The 
Temperature QfMu1ti-Via Beater Chips 

Fluid Ejection Device And Method For Fabricating Fluid 
Ejection Device 

Uv-Curable Coatings And Methods For Applying Uv­

Curable Coatings Using Thermal J\lficro-Fluid Ejection 
Heads 

Methods And Systems Using Printhead Tank Memory To 
Determine Printhead Tank Configuration 

Method For Dry Etch]ng Flu]d Feed Slots In A Silicon 

Substrate 

Substantially Planar Ejection Actuators A_nd Methods 

Relating Thereto 

Substantially Planar Fluid Ejection Actuators And 
Methods Related Thereto 

Heater Chip Test Circu1t And Methods For Using The 
Same 

Fluid Container Having MixJng Chambers For Micro~ 

Fluid Applications 

Micro-Fluid Ejection Device Having High Resistance 

Heater Film 

DirectionaHy Depende·nt Carrier Isolator For An Imaging 
Apparatus 

Niicro-Fluid Ejector Pattern For Improved Performance 

Thick Film Layers And Methods Relating Thereto 

Inkjet Printhcad Heater Chip With Asymmetf:ic Ink Vias 

Methods And Devices For Purging Gases From An Ink 
Reservoir 

Methods And Systems Using Printhead Tank Memory To 

Determine Printhead Tank Configuration 

Modular Micro-Fluid Ejection Head Assembly 

Fluid Supply Tank Ventilation For A Micro-Fluid 

Ejection Head 

Heater Chips With A Reduced Number OfBondpa-ds 

Ultra-Low Energy Micro-Fluid Ejection Device 

Micro-Fluid Ejection Heads.And Methods For Bopding 

Substrates To Supports 

Low Energy, Long Lifo Micro-Fluid Ejection Device 

1 of 1. 

3.73 date Issue Date 

July 25, 2020 August 31, 2010 

July 25, 2020 
March 9, 2010 

July 25, 2020 
September 29, 2009 

July 25, 2020 
April 29, 2008 

July 25, 2020 Sep 30, 2014 

July 25, 2020 Nov 20, 2012 

July 25, 2020 Dec 11, 2012 

July 25, 2020 Jun 07, 201 l 

July 25. 2_020 Aug 03, 2010 

July 25, 2020 Aug 19, 2008 

July 25, 2020 Jul 14, 2009 

July 25, 2020 Mat 25, 2014 

July 25, 2020 May 08, 2012 

July 25. 2020 Nov 30, 2010 

July 25, 2020 Oct 19, 2010 

July 25, 2020 Apr 06, 2010 

July 25. 2020 Nov 04, 2008 

July 25, 2020 Feb 03, 2009 

July 25, 2020 Feb 25, 2014 

July 25, 2020 Aug 07. 2012 

July 25, 2020 Oct 26, 2010 

July 25, 2020 Dec 14, 2010 

July 25, 2020 Nov 18. 2008 

July 25, 2020 Jul 14, 2009 

July 25, 2020 Dec 22. 2009 

July 25, 2020 Jul 23, 2013 

July 25, 2020 Apr 05, 2011 

July 25, 2020 Oct 06, 2009 

July 25, 2020 Dec 14, 2010 

July 25, 2020 Aug 11, 2009 

July 25, 2020 Jul 17, 2007 

July 25, 2020 Oct 21, 2008 

July 25, 2020 Feb 14, 2012 

July 25, 2020 Nov 11 2014 

July 25. 2020 May 10,201 l 

July 25, 202◊ Feb 03, 2◊09 

July 25. 2020 Nov 06, 2007 

July 25, 2020 Feb 20, 2007 

.July 25, 2020 Sep 09, 2014 

July 25, 2020 Aug 31, 2010 
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Electronic Acknowledgement Receipt 

EFSID: 40104669 

Application Number: 11323809 

International Application Number: 

Confirmation Number: 1421 

Title of Invention: 
METHODS AND APPARATUSES FOR SENSING TEMPERATURE OF MULTI-VIA 
HEATER CHIPS 

First Named Inventor/Applicant Name: Lucas David Barkley 

Customer Number: 1912 

Filer: Lynn Ann Lehnert 

Filer Authorized By: 

Attorney Docket Number: 35968/981 

Receipt Date: 25-JUL-2020 

Filing Date: 30-DEC-2005 

Time Stamp: 13:21:16 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

178786 

1 
Assignee showing of ownership per 37 

CFR 3.73 
7594708_3_73_Statement.pdf no 3 

1 bfdba9bbd4e8f3972bae99791 Sc6560254 
cbOeb 

Warnings: 
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Information: 

2555101 

2 Power of Attorney Slingshot_POA.pdf no 3 
df5cd9bfe8579edf0848b57b61 bd4dca349 

ed9d9 

Warnings: 

Information: 

Total Files Size (in bytes) 2733887 

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

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: _S_l_in_g_s_ho_t_P_rin_t_in_g_,_L_L_C _________________________ _ 

Application No./Patent No.: 7594708 Filed/Issue Date: September 29, 2009 

Titled: Methods And Apparatuses For Sensing Temperature Of Multi-Via Heater Chips 

Slingshot Printing, LLC , a corporation 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

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

1. 0 The assignee of the entire right, title, and interest. 

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

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

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

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

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

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

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

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

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 051430 , Frame 0989 , or for which a copy 
thereof is attached. 

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

1. From: ___________________ To: ___________________ _ 

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

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

2. From: ___________________ To: ___________________ _ 

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

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

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

Reel ______ , Frame _____ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

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

Reel ______ , Frame _____ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

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

Reel ______ , Frame _____ , or for which a copy thereof is attached. 

6. From: ___________________ To: __________________ _ 

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

Reel ______ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

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

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

/Lynn Lehnert/ 
Signature 

Lynn Lehnert 
Printed or Typed Name 

[Page 2 of 2] 

July 25, 2020 
Date 

54678 

Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

11/323,809 12/30/2005 

1912 
AMSTER, ROTHSTEIN & EBENSTEIN LLP 
90 PARK AVENUE 
NEW YORK, NY 10016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addrnrn. ~9~Mffi.~~Oc;IER FOR PATENTS 

FIRST NAMED APPLICANT 

Lucas David Barkley 

ATTY. DOCKET NO./TITLE 

35968/981 
CONFIRMATION NO. 1421 

IMPROPER CPOA LETTER 

111111111111111111111111]~!1]!~1!~1!~~ ~HU~jl] 11111111111111111111111 

Date Mailed: 07/22/2020 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 07/19/2020. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been 
received. 

/bye mane/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

[ 
Goldberg Segalla LLP 
711 3rd Avenue 
Suite 1900 
New York, NY 10017 

page 1 of 1 
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PTO/AIA/81A (02-15) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it disolavs a valid 0MB control number , Patent Number see attached Exhibit A '\ 

PATENT-POWER OF ATTORNEY 
Issue Date see attached Exhibit A 

OR 
First Named Inventor see attached Exhibit A 

REVOCATION OF POWER OF ATTORNEY 
Title 

WITH A NEW POWER OF ATTORNEY see attached Exhibit A 

AND 

\.. CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket No. ~ 
I hereby revoke all previous powers of attorney given in the above-identified patent. 

DA Power of Attorney is submitted herewith. 

OR I hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our 

1133676 I 
[8]j attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 

States Patent and Trademark Office connected therewith: 
OR 

DI hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact 

all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identified patent to: 

D The address associated with the above-identified Customer Number. 
OR 

I I 
D The address associated with the Customer Number identified in the box at right: 

OR 

[8:JFirmor 
Individual Name Goldberg Segalla LLP 

Address 

711 3rd Avenue, Suite 1900 
City New York I State I New York I Zip 110017 

Country USA 

Telephone 31 4-446-'.\359 
I Email i 1pdocket@goldbergsegalla corn 

I am the: D Applicant. 

OR F8'.J Patent owner. 
Statement under 37 CFR 3.73(c) (Form PTO/AIA/96} submitted herewith or filed on see attached Exhibit A 

✓- , - JilGNATURE of Applicant or Patent Owner 

Signature I A tU77f, f"/'f,,a/'__/f/4n, I Date I July 14. 2020 

Name I Keitt1 Machen I Telephone I 239-776-1596 

Title and Company [ President Slingshot Printing LLC 

NOTE: Signatures of all the applicants or patent owners of the entire interest or their representative(s) are required. If more than one signature 

is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below. 

~ A total of 2 forms are submitted. 

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update 
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 
estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 
upon the individual case. Any comments on the amount oftime you require to complete this form and/or suggestions for reducing this burden, should be sent to 
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FOR.MS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assis,ance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be grven certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 197 4, as amended, pursuant to 5 U.S.C. 
552a(m). 

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. 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. 

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

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

Patent Number Issue Date First Named Inventor Title 
US-5926195 Jul 20, 1999 Joseph E. Domhoff Ink Jet Printhead Cartridge 
US-6010208 Jan 04, 2000 James Harold Powers Nozzle An-ay For Printhead 

Ink Jet Cartridge System And Method Of Printing 
US-6027199 Feb22,2000 William Henry Reed Using Plurality Of Same Color Inks With 

Different Intensities 
US-6039439 Mar 21, 2000 Steven Robert Komplin Ink Jet Heater Chip Module 

US-6109719 Aug 29, 2000 Robert Wilson Cornell 
Printhead Thermal Compensation Method And 
Apparatus 

US-6137502 Oct 24, 2000 Frank Edward Anderson Dual Droplet Size Printhead 

US-6164762 Dec 26, 2000 Carl E. Sullivan 
Heater Chip Module And Process For Making 
Same 
Multilevel Ink Mixing Device And Method Using 

US-6172692 Jan 09, 2001 Xuan-Chao IIuang Diluted And Saturated Color Inks For Inkjet 
Printers 

US-6213587 Apr 10, 2001 Charles S. Whitman Ink Jet Printhead Having Improved Reliability 

US-6217150 Apr 17, 2001 Scott Michael Heydinger 
Method Of Printing With An Ink Jet Printer 
Using Multiple Can-iage Speeds 

US-6243115 Jun 05,2001 Ronald Willard Baker 
Pressurized Ink Supply And Delivery System For 
An Ink Jet Printer 

US-6286924 Sep 11, 2001 Adam Jude Ahne 
Apparatus And Method For Heating Ink Jet 
Printhead 
Ink Jet Printer Having Driver Circuit For 

US-6296350 Oct 02, 2001 Robert Wilson Cornell Generating Wanning And Firing Pulses For 
Heating Elements 

US-6299292 Oct 09, 2001 
Driver Circuit With Low Side Data For Matrix 

Mark Joseph Edwards Inkjet Printhead, And Method Therefor 

US-6357863 Mar 19, 2002 
Linear Substrate Heater For Ink Jet Print Head 

Frank Edward Anderson Chip 
Intermediate Transfer Medium Coating Solution 

US-6357870 Mar 19, 2002 And Method Ofink Jet Printing Using Coating 
Bradlev Leonard Beach Solution 

US-6361162 Mar 26, 2002 
Method And Apparatus For Fixing Ink To A Print 

Michael Adam Penrod Receiving Medium 

US-6394593 May 28, 2002 
Vent System For Ink Jet Pen Having Internal 

Steven Robert Kemplin Pressure Regulator 
US--6398346 Jun 04,2002 Frank Edward Anderson Dual-Configurable Print Head Addressing 

US-6412894 Jul02,2002 
Ink Cartridge And Method For Determining Ink 

Benjamin Alan Askren Volume In Said Ink Cartridge 

US-6426801 Jul30,2002 
Printer Apparatuses And Methods For Using 1be 

William Henry Reed Same 
US-6425655 Jul30,2002 Girish Shivaji Patil Dual Curable Encapsulating Material 
US-6431677 Aug 13, 2002 Frank Edward Anderson Print Head Drive Scheme 
US-6485124 Nov 26, 2002 Dave Golman King Optical Alignment Method And Detector 
US-6540334 Apr0I, 2003 Jim Michael Mrvos Method For Making Ink Jet Printheads 
US-6575563 Jun 10, 2003 Robert Wilson Cornell Power/Volume Regime For Ink Jet Printers 

U S--6601934 Aug 05, 2003 
Storage Of Total Ink Drop Fired Count In An 

Eric Todd Debusschere Imaging Device 

US-6629747 Oct 07, 2003 
Method For Determining Ink Drop Velocity Of 

David G. King Carrier-Mounted Printhead 
US-6637866 Oct 28, 2003 Robert Wilson Cornell Energy Efficient Heater Stack Using Dlc Island 

1 of 4 



Canon U.S.A. Ex. 1003 - Page 21 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

Exhibit A 

Patent Number Issue Date First Named Inventor Title 

US-6665092 Dec 16, 2003 
Printer Apparatuses And Methods For Using The 

William Henry Reed Same 

US-6666449 Dec 23, 2003 
Star Wheel Surface Enhancement And Process Of 

Stephen Francis Defosse Manufacture 
US-6676246 Jan 13, 2004 Frank Edward Anderson Heater Construction For Minimum Pulse Time 
US-6704996 Mar 16, 2004 Jim Michael Mrvos Method For Making Ink Jet Printheads 

US-6709096 Mar 23, 2004 
Method Of Printing And Layered Intermediate 

Bradley Leonard Beach Used In Inkjet Printing 

US-6712442 Mar 30, 2004 
Method Ofimage Rasterization And Imaging An 

Peter Brown Pickett Address Space An Ink Jet Printers 

US-6719405 Apr 13, 2004 
Inkjet Printhead Having Convex Wall Bubble 

James H. Powers: Chamber 
US-6739698 May 25, 2004 Michael James Benson Off-Carrier Tubing Layout 
US-6764163 Jul 20, 2004 Frank Edward Anderson Heater Configuration For Tri-Color Heater Chip 
US-6773088 Aug 10, 2004 Charles Stanley Aldrich Double Lipped Printhead Maintenance Cap 
US-6786575 Sep 07, 2004 Frank Edward Anderson Ink Jet Heater Chip And Method Therefor 

US-67966'.>6 Sep 28, 2004 
Two Shot Molded Inkjet Printhead Lid For Laser 

Kin-Ming Kwan Welding 

US-6805431 Oct 19, 2004 
Heater Chip With Doped Diamond-Like Carbon 

Frank Edward Anderson Layer And Overlying Cavitation Layer 
US-6817707 Nov 16, 2004 John R. Fowler Pressure Controlled Ink Jet Printhead Assembly 

US-6834941 Dec 28, 2004 
Heater Chip Configuration For An Inkjet 

Byron V encent Bell Printhead And Printer 

US-6863381 Mar 08, 2005 
Inkjet Printhead Heater Chip With Asymmetric 

George Keith Parish Ink Vias 

US-6890062 May 10, 2005 
Heater Chip Configuration For An Jnkjet 

Byron Vencent Bell Printhead And Printer 
US-6890065 May 10, 2005 Paul Timothy Spivey Heater Chip For An Inkjet Printhead 

Method For Reducing The Effects Of Printhead 
US-6935795 Aug 30, 2005 Carrier Disturbance During Printing With An 

Mark Walter Fagan Imaging Apparatus 
US-6951384 Oct 04, 2005 Frank Edward Anderson Ink Jet Heater Chip And Method Therefor 

US--6959979 Nov 01, 2005 
Multiple Drop-Volume Printhead Apparatus And 

Richard L. Goin Method 

US-7014299 Mar 21, 2006 
Inkjet Printhead Heater Chip With Asymmetric 

George Keith Parish Ink Vias 

US-7018012 Mar 28, 2006 
Microfluid Ejection Device Having Efficient 

J. Glenn Edelen Logic And Driver Circuitry 

US-7041226 May 09, 2006 
Methods For Improving Flow Through Fluidic 

Karthik Vaideeswaran Channels 

US-7077509 Jul 18,2006 
Inkjet Printhead Heater Chip With Asymmetric 

George Keith Parish Ink Vias 

US-7080896 Jul 25, 2006 
Micro-Fluid Ejection Device Having High 

Byron V. Bell Resistance Heater Film 

us.7086713 Aug 08, 2006 
Media Detack From An Intermediate Printing 

Edward Lynn Triplett Member 
US-7152951 Dec 26, 2006 Colin G. Maher High Resolution lnk Jet Printhead 

US-7159974 Jan 09, 2007 
Semipermeable Membrane For An Ink Reservoir 

Trevor D. Gray And Method Of Attaching The Same 
US-7163272 Jan 16, 2007 George K. Parish Inkjet Print Head 

US-7178904 Feb 20, 2007 Frank E. Anderson Ultra-Low Energy Micro-Fluid Ejection Device 

2of 4 
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Exhibit A 

Patent Number Issue Date First Named Inventor Title 

US-7195348 Mar 27, 2007 
Laser Welded Inkjet Printheads Having Non-

Jeffery J. Buchanan Uniformly Thick Printhead Lids 

US-7195341 Mar 27, 2007 
Power And Ground Buss Layout For Reduced 

David G. King Substrate Size 
US-7207652 Apr 24, 2007 Bruce D. Gibson Balanced Satellite Distributions 

US-7222936 May 29, 2007 
Printhead Carrier Positioning Apparatus And 

Frederick Charles Griesemer Method 

US-7244015 Jul 17,2007 
Inkjet Printhead Heater Chip With Asymmetric 

George Keith Parish Ink Vias 

US-7258434 Aug 21, 2007 
Inkjet Printheads Having Multiple Label 

Brian D. Smith Placement Positions For Air Diffusion Vents 

US-7289243 Oct 30, 2007 
Apparatus And Method For Data Compression 

Mark W. Fagan Optimized By Print Head Architecture 

US-7290864 Nov 06, 2007 
Heater Chips With A Reduced Number Of 

David G. King Bondpads 

US-7311385 Dec 25, 2007 
Micro-Fluid Ejecting Device Having Embedded 

John G. Edelen Memory Device 
us 7350888 Apr 01, 2008 Lucas D. Barkley Composite Printhead Fire Signals 

US-7364268 Apr 29, 2008 
Nozzle Members, Compositions And Methods 

Brian C. Hart For Micro Fluid Ejection Heads 

US-7364261 Apr 29, 2008 
Directionally Dependent Carrier Isolator For An 

Marc Alan Henvald Imaging Apparatus 
US-7401875 Jul 22, 2008 Stuart M. Jacobsen Inkjet Printhead Incorporating A Memory Array 

US-7410246 Aug 12, 2008 
Heater Chip Configuration For An Inkjet 

Byron V encent Bell Printhead And Printer 

US 07413289 Aug 19, 2008 
Low Energy, Long Life Micro-Fluid Ejection 

Robert W. Cornell Device 

US-7438397 Oct 21, 2008 
Methods And Devices For Purging Gases From 

.lames Daniel Anderson An lnk Reservoir 
us 7445323 Nov 04, 2008 James Daniel Anderson Ink Cartridge Venting 

US-7452058 Nov 18, 2008 
Substantially Planar Ejection Actuators And 

Robert Wilson Cornell Methods Relating Thereto 

US-7479203 Jan 20, 2009 
Lamination Of Dry Film To Micro-Fluid Ejection 

David L. Bernard Head Substrates 

US-7484823 Feb 03, 2009 
Methods And Apparatuses For Regulating The 

Lucas David Barkley Temperature Of Multi-Via Heater Chips 

US-7559629 Jul 14, 2009 
Methods And Apparatuses For Implementing 

David G. King Multi Via Heater Chips 

US-7559630 Jul 14, 2009 
Substantially Planar Fluid Ejection Actuators And 

Byron V encent Bell Methods Related Thereto 
us 7571979 Aug 11, 2009 Girish S. Patil Thick Film Layers And Methods Relating Thereto 

US-7594708 Sep 29, 2009 
Methods And Apparatuses For Sensing 

Lucas David Barkley Temperature Of Multi-Via Heater Chips 

US-7597419 Oct 06, 2009 
Directionally Dependent Carrier Isolator For An 

Marc Alan Berwald Imaging Apparatus 

US-7635174 Dec 22, 2009 
Heater Chip Test Circuit And Methods For Using 

Steven WO Bergstedt The Same 

US-7673973 Mar 09, 2010 
Micro-Fluid Ejecting Device Having Embedded 

John G. Edelen Memory Devices 
us 7690760 Apr 06, 2010 Colin G. Maher High Resolution lnk Jet Printhead 
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Patent Number Issue Date First Named Inventor Title 

US-7766455 Aug 03, 2010 
Flexible Adhesive Materials For Micro-Fluid 

David Christopher Graham Ejection Heads And Methods Relating Thereto 

US-7784918 Aug 31, 2010 
Low Energy, Long Life Micro-Fluid Ejection 

Robert W. Cornell Device 

US-7784917 Aug 31, 2010 
Process For Making A Micro-Fluid Ejection Head 

Byron V encent Bell Structure 

US-7815289 Oct 19, 2010 
Micro-Fluid Ejection Heads And Methods For 

David Laurier Bernard Bonding Substrates To Supports 

Methods And Systems Using Printhead Tank 
US-7819498 Oct 26, 2010 Memory To Detem1ine Printhead Tank 

Jason Todd Mcreynolds Configuration 
US-7841712 Nov 30, 2010 Robert Muyskens 

J_ .l_llJllJ\,,,CLU ,,_ .1,..1.1'-J. _._....,.1...1,-n. i.1..1.uu . .a..LL 

,_ .. 

US-7850286 Dec 14, 2010 
Micro-Fluid Ejector Pattern For Improved 

John Glenn Edelen Performance 

US-7850284 Dec 14, 2010 
Method For Dry Etching Fluid Feed Slots In A 

David L. Bernard Silicon Substrate 

US-7918015 Apr 05, 2011 
Micro-Fluid Ejection Device Having High 

Byron V. Bell Resistance Heater Film 

US-7938523 May 10, 2011 
Fluid Supply Tank Ventilation For A Micro-Fluid 

Charles Stanley Aldrich Ejection Head 

Micro-Fluid Ejecting Device Having Embedded 
US 07954929 Jun 07, 2011 Memory In Communication With An External 

John Glenn Edelen Controller 

Methods And Systems Using Printhead Tank 
US-8113618 Feb 14, 2012 Memory To Determine Printhead Tank 

Jason Todd Mcreynolds Configuration 

US-8172369 May 08, 2012 
Inkjet Printhead Substrate With Distributed 

Steven Wayne Bergstedt Heater Elements 

Uv-Curable Coatings And Methods For Applying 
US-8235518 Aug 07, 2012 Uv-Curable Coatings Using Thermal Micro-Fluid 

Robert Lee Cornell Ejection Heads 
US-8313168 Nov 20, 2012 Sam Norasak Wind Baffles For Micro-Fluid Ejection Devices 

US-8328330 Dec 11, 2012 
Nozzle Plate For Improved Post-Bonding 

Richard Louis Goin Symmetry 

US-8491107 Jul 23, 2013 
Fluid Container Having Mixing Chambers For 

Neal D. Mcfarland Micro-Fluid Applications 

US-8657411 Feb 25, 2014 
Fluid Ejection Device And Method For 

Frank E. Anderson Fabricating Fluid Ejection Device 

US-8678557 Mar 25, 2014 
Substrate Structure For Ejection Chip And 

Jiandong Fang Method For Fabricating Substrate Structure 

US-8826502 Sep 09, 2014 
Micro-Fluid Ejection Heads And Methods For 

David Laurier Bernard Bonding Substrates To Supports 

US-8844137 Sep 30, 2014 
E;jection Devices For Inkjet Printers And Method 

Xiaorong Cai For Fabricating Ejection Devices 
US-8882221 Nov 11, 2014 David Laurier Bernard Modular Micro~Fluid Ejection Head Assembly 
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AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

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

D Trademarks or @Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
1 :20-CV-189-ADA 2/19/2020 Western District of Texas, Austin Division 

PLAINTIFF DEFENDANT 

Slingshot Printing LLC HP Inc. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 7,484,823 Slingshot Printing LLC 

2 7,594,708 Slingshot Printing LLC 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademi:U'k(s) have been included: 

DA TE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. ORTRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

IDECISJONI/JUDGEMENT 

Copy I-Upon initiation ofaction, mail this copy t 
Copy 2-Upon tiling document adding patent(s), 

ination of action, mail this copy to Director 
4-Casc file copy 
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Case 6:20-cv-00048-ADA Document 8-1 Filed 02/18/20 Page 1 of 1 

IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

WACODMSION 

SLINGSHOT PRINTING LLC, 

Plaintiff. 

v. Civil Action No. 6:20-cv-00048-ADA 

HP INC., 

Defendant. 

ORDER TRANSFERRING CASE TO AUSTIN DIVISION 

The Court, having reviewed and considered the Joint Stipulation to Transfer Venue to the 

Austin Division, does hereby ORDER that the above-captioned action be TRANSFERRED to the 

Austin Division but remain on the docket of United States District Judge Alan D Albright. 

SIGNED this 19th day of February , 2020. 

cu_~\~~ L\ 
HONORABLE ALAND ALBRIQH 
UNITED STATES DISTRICT CO ~RT JUDGE 

A true copy of the original, I certify. 
Clerk · · Court 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

11/323,809 12/30/2005 

1912 
AMSTER, ROTHSTEIN & EBENSTEIN LLP 
90 PARK AVENUE 
NEW YORK, NY 10016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addrnrn. ~9~Mffi.~~Oc;IER FOR PATENTS 

FIRST NAMED APPLICANT 

Lucas David Barkley 

ATTY. DOCKET NO./TITLE 

35968/981 
CONFIRMATION NO. 1421 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~HUHHIII 111111111111111 IIII IIII 
Date Mailed: 07/17/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/11/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/zmoguss/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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PTOISB/il1A (12-08) 
Ap~ro\fed for use fhmugh 1 i/30/2011. 0MB 0651,.0035 

I.ts, F';;tant ;;nrJ Trmfomark Office; U.S. DEPARTME:Nr OF COMMERCE 
Undei- the Pspe,wo1·k Reductim Act of 1995, no persons are <equ!red k, res,•oml lo a col!edior, of information unless I! diSf>lays a v,ilid 0MB conlrol number. 

/ 
PATENT- POWER OF ATTORNEY i Paten! Ntmiber 7594708 "\ 

OR i Issue Date 09/29/2009 
First Named inventor Lucasuav1dHarkley 

REVOCATION OF POWER OF ATTORNEY 
WITH A NEW POWER OF ATTORNEY Title 

METHODS AND APPARATUSE~ 
FOR SENSING TEMPERATURE 

AND OF MULTI-VIA HEATER CHIPS 
CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket Number 35968/981 

I hereby revoke ali previous powers of attorney glven in lh,2! above-identified pa!ent. 

[_-] A Power of Attorney is submitted herewith. 

OR 

[Z1 
i hereby appoint Practmoner{s) 1issociai1Jd with the following Customer Number as my/our 

101912 attorney(s) or ag,:,nt(s} with respect to the patent identified above, and to transact ail business in 
the United States Patent and Trademark Office connected therewm,: 

OR 

[J l hereby appoint Practilioner(s) named below as my/our at!orney{s) or agent(s) with respect to the patent identified 
above, and to transact at! business in the United States Patent and Trademark Office connected therewith: 

Practitioner{s) Name Registration Number 

Please recognize or change the ccrrnspondem:e address for the above-identified patent to: 

[X] The address associated with the ab,we-rnontionad Custorner Number. 
c.... 

OR 

n The address associated with Customer Number: 

I I OR 

□ 
Firm or 
individual Name 

Address 

City I Slate I I Zip I 
Country 

Teiephtme I Email i 
!am the: 

[] inventor, having ownership of the patent. 

OR 
[Z1 Palen! owner. 

Sta!ement under 37 CFR 3. 73(/J) (Form PTOISB/96) submilted herewith or ti/od on 

A' SlGNATURE of Inventor or Patent Owner 
Signature /'_.,,"7 9 'c:) ·7,_,,-,. A j Date I ) tA!,t,..?,. r; )....,0 ( 3 
Name Yoshilti!ia SIMiZU Te!eplmne I 81--72870-4353 

Title and Company Senior Ger;eral Manager of irite!lectuai Property Div., Funai Electric Co., Ltd. 

~JOTE: Sign~tures of .ali ~he lhvantora or pa?ent ownera of tha entire interest a• their represi;:ntatlve(s) .artJ: •equirnd. Subrni1 mi..iliiple 1crms ii mere thun one 
signature ts (equlre-:::, seti be!ow", 

[><1 'Total oi ·1 forms are subm1tted. 

This ccl!0c!ion of inform~!ion is r;,quirect by 37 CFR 1.:11, i.32 e.nd 1.~13, Tna Information i3 required to ob!ain or relain a benefit by !he r,ubllcwh,ch Is tqlil6 (and by !ha 
USPTO ID proress) an apf)lic;i!icn. Confidanlil'liity is govomed by 35 U.s,c. 122 am! 37 CFR 1. 11 and 1. 14. This coiieclirm iB e.~!ima\ed lo lake 3 mlnut,is to cornpl'.lta. 
inc.l,;din;; gathering, prepacing. and submitting !he completed l'lpplication l.:;r,11 to lhe USPTO. Time wlil vary dep0m!ing upon lhia individual case. Any comm,m1s on 
me amoue.l of lime yo,J require !o wmplel& !his form atidlo, suggestions for ,adudr.g tl>is bun:Jen, shottld be sen! lo the Chief information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Comrrn,rrn, P.O. Sc,x 1450, Alexar.d1fa, VA 22313-1450, DD NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patenls, P .0. Box 1450, Alexat1t:Ma, VA 22313-1450, 

If you need assistance in completing lhe form, call 1-800•PT0-·9199 and sei/ect option 2. 



Canon U.S.A. Ex. 1003 - Page 30 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: FUNAI ELECTRIC CO., LTD. 

Application No./Patent No.: _75_9_4_7_0_8 ___________ Filed/Issue Date: _09_!_2_9_!2_0_0_9 _________ _ 

Titled: 
METHODS AND APPARATUSES FOR SENSING TEMPERATURE OF MULTI-VIA HEATER CHIPS 

FUNAI ELECTRIC CO., LTD. _____________________ ,a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. ~ the assignee of the entire right, title, and interest in; 

2. □ an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel _______ ,Frame _______ , or for which a 
copy therefore is attached. 

OR 

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

1. From: Barkley et al. To: LEXMARK INTERNATIONAL, INC. 

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

Reel 017386 Frame 0534 or for which a copy thereof is attached. 

2. From: LEXMARK INTERNATIONAL, INC. To: FUNAI ELECTRIC CO., LTD 

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

Reel 030416 Frame 0001 or for which a copy thereof is attached. 

3. From: To: 

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

Reel Frame _______ ~ or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

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

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

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

/Benjamin M. Halpern/ 

Signature 

Benjamin M. Halpern 

Printed or Typed Name 

3/19/2014 (981) 

Date 

46494 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Assignee showing of ownership per 37 
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be4 

Warnings: 

Information: 

Total Files Size (in bytes) 523163 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

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

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

If the SMALL ENTITY is shown as NO: 

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

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

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

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

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

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

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

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

21972 7590 05/21/2009 

LEXMARK INTERNATIONAL, INC. 
INIBLLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY 40550-0999 

APPLICATION NO. FILING DATE 

11/323,809 12/30/2005 

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

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Lucas David Barkley 2005-0463.02 1421 

TITLE OF INVENTION: METHODS AND APPARATUSES FOR SENSING TEMPERATURE OF MULTI-VIA HEATER CHIPS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

NGUYEN, LAMS 2853 

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

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

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

347-017000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 08/21/2009 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee 1s 1dent1f1ed below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordatJon as set forth m 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/323,809 12/30/2005 

21972 7590 05/21/2009 

LEXMARK INTERNATIONAL, INC. 
INIBLLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY 40550-0999 

FIRST NAMED INVENTOR 

Lucas David Barkley 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2005-0463.02 1421 

EXAMINER 

NGUYEN, LAMS 

ART UNIT PAPER NUMBER 

2853 

DATE MAILED: 05/21/2009 

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

The Patent Term Adjustment to date is 154 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 154 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Notice of Allowability 

Application No. 

11/323,809 
Examiner 

LAM S. NGUYEN 

Applicant(s) 

BARKLEY ET AL. 
Art Unit 

2853 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to Amendment dated 03/03/2009. 

2. IZI The allowed claim(s) is/are 20-34. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

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

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/LAM S NGUYEN/ 
Examiner, Art Unit 2853 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. ~ Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090518 
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Application/Control Number: 11/323,809 

Art Unit: 2853 

EXAMINER'S AMENDMENT 

Page2 

An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 3 7 CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

The amendment in the claims is made to correct a typo error. 

In the claims: 

Claim 28: On lines 8-9, replaced "array" in "two heater array" by --arrays--. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to LAMS. NGUYEN whose telephone number is (571)272-2151. 

The examiner can normally be reached on 7:00AM - 3:30PM. 

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

supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 

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

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

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

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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Application/Control Number: 11/323,809 

Art Unit: 2853 

Page 3 

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

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

/LAM S NGUYEN/ 
Examiner, Art Unit 2853 
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Application/Control No. Applicant(s)/Patent under 

Reexamination 

11/323,809 BARKLEY ET AL. 
Examiner Art Unit 
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SEARCH NOTES 

(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 
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Class Subclass Date Examiner 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

CLASS 

11 /323,809 12/30/2005 219 

RULE 

APPLICANTS 
Lucas David Barkley, Lexington, KY; 
Bruce David Gibson, Lexington, KY; 
Eric Spencer Hall, Lexington, KY; 
David G. King, Shelbyville, KY; 
George K. Parish, Winchester, KY; 

** CONTINUING DATA ************************* 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
02/10/2006 

Foreign Priority claimed D Yes llNo STATE OR 
35 USC 119(a-d) conditions met D Yes D No □ X1f~;:;;~e COUNTRY 
Verified and /LAMS NGUYEN/ 

KY Acknowledged Examiner's Signature Initials 

ADDRESS 

LEXMARK INTERNATIONAL, INC. 
INTELLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY 40550-0999 
UNITED STATES 

TITLE 

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

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

CONFIRMATION NO. 1421 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2853 2005-0463. 02 

SHEETS TOTAL INDEPENDENT 
DRAWINGS CLAIMS CLAIMS 

5 ~ ttl 2 

~ 

Methods and apparatuses for sensing temperature of multi-via heater chips 

0 All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing) 

FILING FEE □ 1.17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

1130 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07) 
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EAST Search History 

EAST Search History 

!Ref !Hits !Search Query IDBs !Default !Plurals !Time Stamp 
I# I I I !Operator I I 
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l(print$4 or record lUS-ffiPUB; 
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i$4) and (ink$1 or IUSPAT; 
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1$1 or actuator$1 11 BM TDB 
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i(temperature with 
i(sens$4 or monitor 
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EAST Search History 

EAST Search History 

!Ref !Hits !Search Query IDBs !Default !Plurals !Time Stamp 
I# I I I !operator I I 

: ) ) ~ ~ ' l ~ r ;1614 1347/14.~ls. 1i~r; lrn Im :~~~:~05/17 

1L2 1988 1347/5.ccls. iUS-PGPUB; IOR !OFF [2009/05/17 

i,,',,,':, 1111111111. . 1~EPO~TJRPO;; FPRS; I 123:44 

IL3 

ii 

I I 1~:faf I I 
14 1("20010033307" I IUS-PGPUB; !OR !OFF 

1"6102517" 1 "6325479" lusPAT; usocR I 
111, 11 "6530644").PN. OR I I 

1("7431448").URPN. I I : 

!2009/ 05/ 17 
123:50 

I 
IL4 127 1("5543826" I IUS-PGPUB; IOR !OFF [2009/05/17 
I I 1"5606353" 1 "5627572" lusPAT; usocR I I [23:50 
I I 11 "5745134" 1 I I I I 
I I 1"5831646" I "5900889" I I I I 
I I ii "5914733") PN OR I I I l 
I I 1("6102517") URPN I I I l 

: ; ; ~ ■ ■ ; ~ ; ; 

IL5 191 1(''4162501" I IUS-PGPUB; IOR !OFF 12009/05/17 
I I 1"4279519" I "4447820" IUSPAT; USOCR I I !23:51 
I I II "4500895" I I I I l I I 1"4511906" I "4629164" I I I I 
I I II "4633274" I I I I l 
I I 1"4712172" I "4780095" I I I l 
I I I I "48061 03" I I I I l 
I I 1"4907018" I "4926196" I I I I 
I I 11 "4929963" I I I I l 
I I 1"4961088" I "4990938" I I I I 
I I I I ,, 4999652" 1 I I I I 
I I 1"5049898" I "5137379" I I I I 
I I 11 "5138344" 1 I I I I 
I I 1"5187498" I "520861 O" I I I I 
I I I I "5245361 " I I I I l 
I I 1"5278584" I "5289211" I I I I 
I I 11 "5359357" 1 I I I I 
I I 1"5363134" I "5365312" I I I I 
I I 11 "5411343" I I I I l 

•I I 1"5414452" I "5442386" I I I I 

I I II "5467116" I I I I l 
I I 1"5469201" 1 "5491540" I I I I 
I I 11 "5497178" I I I I I 
I I 1"5506611" 1 "5528269" I I I I 
d ~ ~ ~ ~ I ~ 
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EAST Search History 

11 "5594481" I 
(5610635" I "5619237" 
11 "5640186" I 
j"5646660" I "5691753" 
H "5696541" I 
j"5699091" I "5706040" 

1
1 "5710585" I 

(5748210" I "5751320" 
11 "5788388" I 
j"5812156" I "5835817" 
H "5861897" 1 

j"5949459" I "5975677" 

1
1 "6000788" I 

(6011937" I "6017118" 
11 "6019449" I 
(6019461" I "6039430" 
jl "6065824" I 
j"6074042" I "6102517" 
H "6109723" I 
j"6126265" I "6130695" 
11 "6155678" I 
(6168262" I "6170939" 
11 "6170940" I 
j"6196670" I "6209980" 
H "6212505" I 
j"6227638" I "6227643" 

1
1 "6312088" I 

(6361138" I "6371586" 
11 "6375298" I 
j"6416152" I "6428154" 
H "6447090" 1 

j"6502916" I "6588871" 

1
1 "6631967" I 

(6634738" I "6969136" 
11 "6995861" I 
(7014304" I 
j"D365596" I 
l"D369383").PN. OR 
j("7510273").URPN. 

1("20020060707" I IUS-PGPUB; lOR !OFF l2009/05/17 
1"20020105557" I IUSPAT; USOCR l I l23:56 
1"20040095422" I I l I I 
j"4882686" I "5172134" l l l I 
1

1 "5543828" I I I I I 

1,,5587730" I "5907666" I l I l 
l I "61 68251 " I l I l l 
l,,6297888" I "6354689" l l l I 
1

1 "6390579" I I l I l 
1"6445232" I "6467870" I I I I 
II "6559969" I l l I l 
1"6705695" I I I I I 

I"6874863").PN. OR I I I I 
I("7278697").URPN. I I I l 
~ ~ ' \ ~ 

file:///CI/Documeuts%20aud%20Settiugs/luguyeu/My%20Do ... 3809/EASTSearchHistory.1 l323809 _AccessibleVersiou.htm (2 of 3)5/17 /09 11 :59:30 PM 



Canon U.S.A. Ex. 1003 - Page 66 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

EAST Search History 

IL? 114 1("6084607" 1 Ius-PGPUB; loR !OFF !2009105111 
I I 1"6254218" 1 lusPAT; usocR I I !23:56 
I I 1"6386673") PN OR I I I l 
I I 1("6467870"). URPN I I I ! 

: ; ~ ~ ■ ■ ~ ; ; ~ 

IL8 14 1("20020024574" 1 lus-PGPUB; IOR loFF 12009105111 
I I 1"20020195300" 1 lusPAT; usocR I I !23:57 
I I 1"20040032455" 1 I I I l 
I I 1"6149327") PN OR I I I l 
I I 1("7204572"). URPN I I I ! 

: I ~ ; • • ~ ~ \ ~ 

IL9 120 1("4469026" I IUS-PGPUB; IOR !OFF !2009/05/17 
I I 1"5428379" 1 "5631685" lusPAT; usocR I I !23:58 
I I 11 "5655174" 1 I I I l 
I I 1"5714990" I I I I l 
I I 1"5771054") PN OR l I l l 
I I 1("6149327"). URPN l I I l 

: ; ; ~ ■ ■ ; ~ ; ; 

5/ 17/ 09 11 :59:20 PM 
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EAST Search History 

EAST Search History 

jRef jHits jSearch Query :DBs jDefault !Plurals !Time Stamp 
[# ! l ! :Operator ! ! 
~ 1 ~ 1 , , ~ 

j(print$4 or record$4) :US-PGPUB; 
[and ((ink$1 or liquid$1 IUSPAT; 
lor fluid$1) with (via or :USOCR; FPRS; 
[slot$4 or manifold$4 IEPO; JPO; 
lor tunnel$1 or channel :DERWENT; 
l$1)) and ((heat$4 or IIBM_TDB 
konvert$4 or thermal : 
lor resistance or resistor I 
[$1) near4 array$1) i 
[and (temperature with ! 
I( sens$4 or monitor$4 I 
[or measur$4 or detect ! 
1$4)) I 

jL2 1256 11 and (print$4 or IUS-PGPUB; !OR !OFF 12009/05/17 
! ! [record$4) and (((ink$1 :USPAT; ! ! !22:25 
I I lor liquid$1 or fluid$1) IUSOCR; FPRS; I I I 
! ! [with (via or slot$4 or :EPO; JPO; ! ! ! 
I I lmanifold$4 or tunnel !DERWENT; I I I 
: . :$ h 1$ )) '1 BM TDB ' ' : ! ! ! 1 or c anne 1 ! _ ! ! l 
! ! [same ( (heat$4 or ! ! ! l 
! i konvert$4 or thermal ! I I l 
l I lor resistance or resistor I i i I 
! i l$1)near4array$1)) i I I I 
! I land (temperature with I I I l 
l I I( sens$4 or monitor$4 I i i I 
! i !or measur$4 or detect i I I I 
1 I 1$4)) I I I I 
~ • ~ 1 ' ' ' 

jl3 132 12 and (print$4 or IUS-PGPUB; !OR !OFF 12009/05/17 
! ! [record$4) and (((ink$1 :USPAT; ! ! !22:26 
I I lor liquid$1 or fluid$1) IUSOCR; FPRS; I I I 
! ! !with (via or slot$4 or !EPO; JPO; ! ! l 
l I lmanifold$4 or tunnel !DERWENT; ! ! I 
I I l$1orchannel$1)) l1BM_TDB I I I 
l ! [same ((heat$4 or ! ! ! ! 
~ \ ~ : : \ : 
l l ,convert$4 or thermal , l l l 
! i lor resistance or resistor I I I l 
l I l$1) near4 array$1) I i i I 
! i !same (temperature i I I I 
! I !with (sens$4 or monitor I I I l 
~ \ : : : \ : 
l l ,$4 or measur$4 or , l l l 
! i ldetect$4))) I I I I 
~ 1 ~ 1 1 ) , 
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EAST Search History 

lL4 l19 !("4751528" I !US-PGPUB; !OR !OFF !2009/05/17 
I I 1"4797837" 1 iusPAT; usorn i i !22:34 
l ! !"5081473" I l l i ! 
l i !"5374179" I ! i i l 
l l 1"5374944" I I I I l 
I l !"5461405" I ! l l I 
! ! 1"5489925") PN OR l ! ! ! 
l I 1("5622897").URPN. l I I l 
~ 1 ~ : : \ ~ 

!("20040080583" I !US-PGPUB; !OR !OFF !2009/05/17 
1"20050001886" I iusPAT; USOCR i i 122:37 
1"4412224" i i i i 

1"4438191" I I I I 
1"4455560" i i i I 
!11 4567493" ! ! ! ! 
1"4596994" i I I I 
!"4611219" i i i i 
1"4646110" I I I I 
1"4680595" i I I I 
!"4695854" i i i i 
1"4730197" I I I I 
1"4777494" i I I I 
!11 4823149" ! ! ! ! 
1"4894664" i I I I 
!"4897668" i i i i 
1"4905011" I I I I 
1"4929964" i I I I 
!"4965594" i i i i 
1"5068674" I I I I 
1"5132101" i I I I 
!"5163177" ! ! ! ! 
1"5165061" i I I I 
!"5469199" i i i i 
l"55659oo" I I I I 
1"5592203" i I I I 
1"5604519" i I I I 
!11 5610641" ! ! ! ! 
!"5622897" i i i i 
1"5748214" I I I I 
1"5752303" i I I I 
!"5802687" i i i i 
1"5825382" I I I I 
1"5880756" i I I I 
1"5883651" i I I I 
!11 5956059" ! ! ! ! 
!"5969736" i i i i 
1"6024440" I I I I 
1"6044646" i I I I 
!"6079819" i i i i 
1"6135586" I I I I 
1"6155674" i I I I 
1"6205501" i I I I 
!11 6209991" ! ! ! ! 
1"6281912" i I I i 

1"6286939" I I I I ' ' ' ' -
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EAST Search History 

1"6328428" I 
1"6367911" I 
!"6378991" I 
1"6409323" I 
1"6457796" I 
!"6471339").PN. OR 
1("7380914").URPN. 

lL6 !38 !("3747120" !US-PGPUB; !OR !OFF !2009/05/17 
I ! 1"3946398" lusPAT; usorn I I 122:39 
l ! !"4014029" l i i l 
I I 1"4528575" I I I I 
l i !"4680595" ! i i l 
I I 1"4695854" I I I I 
l i !"4730197" ! i i l 
I I 1"4766671" I I I I 
I I 1"4769654" I I I I 
l i !"4855752" ! i i l 
I I 1"4937597" I I I I 
I I 1"5126615" I I I I 
l i !"5128694" ! i i l 
I I 1"5289209" I I I I 
l i !"5359354" ! i i l 
I I 1"5367324" I I I I 
I I 1"5376856" I I I I 
l i !"5402926" ! i i l 
I I 1"5462412" I I I I 
! ! 1"5475279") PN OR I ! ! ! 
I I 1("5880756").URPN. I I I I 
~ 1 ~ 1 , , ~ 

IL? 19 IC'5079571" I IUS-PGPUB; IOR IOFF 12009/05/17 
l i !"5142296" I lUSPAT; USOCR i i 122:40 
l ! !"5357268" I l l i ! 
l i !"5438350" I ! i i l 
I I 1"5648805" I I I I I 
I I !"5880756" 1 ! I I I 
l i !"5923349" I ! i i l 
I I 1"6106102").PN. OR I I I I 
I ! 1("6513905").URPN. I I I I 
~ ~ ~ 1 ) ) ' 

lL8 !51 !("3747120" I !US-PGPUB; !OR !OFF !2009/05/17 
I I 1"4045801" I IUSPAT; USOCR I I 122:45 
! ! !"4251824" I ! ! ! ! 
l l !"4296421" I l l i l 
! ! 111 4395287") PN OR I ! ! ! 
I I 1("4646110").URPN. I I I I 
~ i ~ : 1 1 ~ 

!L9 !224 !2 not 3 !US-PGPUB; !OR !OFF !2009/05/17 
! I ! !usPAT; usorn I I 122:47 
~ , : : 1 I ~ 

!L10 !101 !9 and "347"/$.ccls. !US-PGPUB; !OR !OFF !2009/05/17 
I I IUSPAT; USOCR I 122:49 

lL11 !15 !10 and "347"/17.ccls. !US-PGPUB; !OR !OFF !2009/05/17 
I ! I lusPAT; usocR I I 122:49 
~ : : 1 ) ) ' 
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EAST Search History 

lL12 !3 !("5175565" I !US-PGPUB; !OR !OFF !2009/05/17 
l l 1"5622897" I IUSPAT; USOCR l I 122:50 
l l !"6193349").PN. OR i i i l 
I ! 1("6648443").URPN. I I I I 
~ 1 ~ 1 1 ) , 

lL13 !83 !("4459600" I !US-PGPUB; !OR !OFF !2009/05/17 I I 1"4550327" I IUSPAT; USOCR I I 122:51 
l ! !"4558333" I l l i l 
l l !"4601777" I l l i l 
l i !"4660056" I ! i i l 
l I 1"4692777" I I I I I 
l i !"4712172" I i i i l 
l I 1"4719472" I I I I I 
I I !"4123129" 1 ! I I I 
! ! 1"4740796") PN OR I ! ! ! 
l I 1("5175565").URPN. i I I I 
~ 1 ~ : : \ ~ 

!L14 !15 1("4723129" I !US-PGPUB; !OR !OFF 
1
2009/05/17 

!"4740796" I '22:53 
1"5175565" I 
!"5367324" I 
1"5734392" I 
1"61 09719" I 
!"6286924" I 
1"6309052").PN. OR 
1("6527367").URPN. 

jL15 16 IC'20060181578" I IUS-PGPUB; IOR IOFF 12009/05/17 
l i !"6527367" I lUSPAT; USOCR i i 122:53 
l ! !"6591500" I l l i ! 
l i !"6733117" I ! i i l 
l I 1"6799841" I I I I I 
l I 111 6830317").PN. OR I I I I 
I I 1("7434917").URPN. I I I ! 
~ 1 ~ 1 ) ) : 

IL16 115 !("4723129" I !US-PGPUB; IOR IOFF 12009/05/17 
! i !"4740796" I !USPAT; USOCR ! ! !22:54 
l ! !"5175565" I l l i ! 
l i !"5367324" I ! i i l 
l I 1"5734392" I I I I I 
I I !"5109119" 1 ! I I I 
l i !"6286924" I ! i i l 
I I 1"6309052").PN. OR I I I I 
I ! 1("6527367").URPN. I I I I 
~ 1 ~ 1 1 ) , 
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Canon U.S.A. Ex. 1003 - Page 71 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

EAST Search History 

IL17 !44 1("4125845" !US-PGPUB; !OR !OFF !2009/05/17 
I ! 1"4250512" iusPAT; usorn i i 122:57 
I ! 1"4496824" l i i I 
I i 1"4532530" i i i I 
I i !"4571598" ! i i I 
1 1 1"4636812" i 1 I I 
I i !"4686544" ! i i I 
1 I 1"4704620" i I I I 
I i 1"4719472" i i i I 
I i !"4723129" ! i i I 
1 I 1"4791435" i I I I 
I i !"4831390" ! i i I 
I I 1"4899180") PN. OR I I I I 
! l !("4980702").URPN. ! ! ! I 
~ i ~ : 1 1 ~ 

IL18 !44 !("4429321" I :US-PGPUB; IOR !OFF 12009/05/17 
I I 1"4601777" I IUSPAT; USOCR I I 123:00 
I I 1"4719472").PN. OR i I I 1 

! l !("4899180").URPN. ! ! ! I 
~ ) : : ~ 1 ~ 

!L19 l13 !("3289046" !US-PGPUB; !OR !OFF 12009/05/17 
! i !"4296421" !usPAT; usorn ! ! 123:01 
! ! !11 4663640" ! ! ! ! 
! ! !"4741796" ! ! ! ! 
I i 1"4899180" i i i I 
I I !"5278584" ! I I I 
1 I 1"5305015" i I I I 
I I !"5367324" ! I I I 
1 I 1"5442384" i I I I 
I i 1"5719605" i i i I 
I I !"6190492" ! I I I 
I I l"H000629") PN. OR I I I I 
I ! 1("6497470").URPN. l l l I 
~ l ~ : 1 I ~ 

IL20 !86 110 not 11 !US-PGPUB; IOR !OFF !2009/05/17 
I ! I iusPAT; usorn I I 123:02 
~ : ~ : 1 ) ' 

IL21 124 !("4882245" !US-PGPUB; !OR !OFF 12009/05/17 
!"5026624" iUSPAT; USOCR I !23:04 
!11 5243363" 
1"5218010" 
1"5304457" 
!11 5335004" 
1"5578417" 
!11 5736619" 
1"5745131" 
1"5762812" 
!11 5774151" 
1"5859655" 
1"5877229" 
!11 5907333" 
1"5945253" 
!11 6022095" 
1"6124312" 
1"6139920") PN. OR 
1("6409316").URPN. 
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5/ 17/ 09 11 :06:13 PM 

file:///CI/Documeuts%20aud%20Settiugs/luguyeu/My%20Do ... 3809/EASTSearchHistory.11323809 _AccessibleVersiou.htm (6 of 6)5/17 /09 11 :06: 18 PM 



Canon U.S.A. Ex. 1003 - Page 73 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

EAST Search History 

EAST Search History 

jRef jHits jSearch Query :DBs jDefault !Plurals !Time Stamp 
[# ! l ! :Operator ! ! 
~ 1 ~ 1 , , ~ 

IL1 11937 1347/19.ccls. IUSPAT IOR IOFF 1~~~;~04/03 

[L2 !6 !("20030128253" I !US-PGPUB; :OR !OFF !2009/04/03 
l I !"20030151775" I !USPAT; USOCR i i 111 :26 
I : !"5568172" 1 I I : I 
I I 1"6371588" 1 I I I I 
1 I 1"6412901" 1 : I I I 
I I ho76195") PN OR I I I I 
I I !("7448715") .. URPN. l I I I 
~ 1 ~ : 1 1 : 

[L3 !15 1("20020181986" I IUS-PGPUB; !OR :OFF 
1
2009/04/03 

["20030020972" I 111 :28 
!"20030081037" I 
["20030210412" I 
1"5835108" I 
1"6196652" I 
["6198549" I 
1"6361139" I 
1"6561613" I 
["6690471" I 
1"6714748" I 
["6832824" I 
1"6871931" I 
1"6876467" I 
["7044573").PN. OR 
1("7431417"). URPN. 

!L4 !40 [("5448269" I :US-PGPUB; !OR !OFF !2009/04/03 
I I 1"5534895" 1 iusPAT; usorn I I !11 :28 
! ! !"5600350").PN. OR ! i i i 
l I !("5835108").URPN. i I I I 
~ , : : 1 I ~ 

!L5 !3 !("20020063871" I :US-PGPUB; !OR !OFF !2009/04/03 
I I 1"6966712" 1 iusPAT; usocR I I 111 :32 
! ! !"7021732").PN. OR ! ! ! i 
l I !("7380898").URPN. i i i I 
: i : : 1 1 ~ 

[L6 !7 !("20030174184" I !US-PGPUB; !OR !OFF !2009/04/03 
l I !"20030218648" I !USPAT; USOCR I I 111 :33 
I : !"5889534" 1 I I : I 
I I 1"6213580" 1 I I I I 
1 I !"6390588" 1 : I I I 
! ! !"6409301" I i ! ! ! 
I I 111 6450607").PN. OR I I I I 
! i 1("7309118").URPN. I I I l 
~ ~ : 1 ) ) : 
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EAST Search History 

lL7 l4 !("20010036370" I !US-PGPUB; !OR !OFF !2009/04/03 
I I 1"20030085940" 1 iusPAT; usorn i i i11 :37 
l ! !"5189521" I l l i ! 
! ! 1"6082911 ") PN OR l ! ! ! 
I I 1("7086715").URPN. I I I I 
~ 1 ~ 1 l l ~ 
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IN THE CLAIMS: 

Claims 1-19 (Canceled). 

Response 
Barkley et al. 

11/323,809 

20. (Presently Amended) A chip for use with a printing device, comprising: 

a plurality of ink vias arranged parallel to one another, each of the ink via having 

two longitudinal sides; 

a heater array disposed adjacent each longitudinal side of the ink vias such that 

each ink via is associated with two heater arrays disposed adjacent the two longitudinal 

sides of the ink via: 

a region disposed adjacent each heater array, wherein only one region is disposed 

between two adjacent ink vias and wherein the region disposed between two adjacent ink 

vias includes two heater arrays each heater array being associated with their respective 

ink via; and 

a single temperature sensing element disposed within each region, the temperature 

sensing element operable to sense a temperature representative of the heater arrays 

adjacent to the region and disposed at a predertmined distance away from adjacent heater 

arrays. 

21. (Previously Presented) The chip of claim 20, wherein the temperature sensing 

element comprises a temperature sensing resistor. 

22. (Previously Presented) The chip of claim 21, wherein the temperature sensing 

element comprises a thermal sense resistor. 

23. (Previously Presented) The chip of claim 22, wherein the temperature sensing 

element comprises an n-type implant donor thermal sensing resistor. 

24. (Previously Presented) The chip of claim 20, wherein the predetermined distance is 

at least 300 microns. 

2 
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25. (Previously Presented) The chip of claim 20, wherein the temperature sensing 

element is positioned substantially planar to each of the adjacent heater arrays. 

26. (Previously Presented) The chip of claim 20, further comprising at least one 

control element operable to receive a temperature measured by the temperature sensing 

element. 

27. (Previously Presented) The chip ofclaim 20, wherein the chip has at least one edge 

and at least one region is disposed between one of the plurality of ink vias and the at least 

one edge. 

28. (Presently Amended) 

device, comprising: 

' 

A method of fabricating chips for use with a printing 

arranging a plurality of ink vias parallel to one another, wherein each of the ink 

via has two longitudinal sides; 

placing a heater array adjacent each longitudinal side of the ink via such that each 

ink via is associated with two heater arrays placed adjacent its longitudinal sides: 

defining a region adjacent each heater array such that there is only one region 

between two ink vias and the region between two adjacent ink vias includes two heater 

array each heater array being associated with its respective ink via: and 

positioning a single temperature sensing element disposed within each region, 

wherein the temperature sensing element is operable to sense a temperature 

representative of the heater arrays adjacent to the region and is disposed at a 

predetermined distance away from adjacent heater arrays. 

29. (Previously Presented) The method of claim 28, wherein positioning a temperature 

sensing element in the region comprises positioning a temperature sensing element in 

substantially a center portion of the region. 

3 
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30. (Previously Presented) The method of claim 28, wherein positioning a temperature 

sensing element in the region comprises positioning a temperature sensing resistor in the 

region. 

31. (Previously Presented) The method of claim 28, wherein positioning a temperature 

sensing element in the region comprises positioning a thermal sense resistor in the region. 

32. (Previously Presented) The method of claim 30, wherein positioning a temperature 

sensing element in the region comprises positioning an n-type implant donor thermal 

sensing resistor in the region. 

33. (Previously Presented) The method of claim 28, wherein positioning a temperature 

sensing element in the region between the adjacent heater arrays comprises positioning 

the temperature sensing element at least 300 microns from each of the adjacent heater 

arrays. 

34. (Previously Presented) The method of claim 28, wherein positioning a temperature 

sensing element in the region between the adjacent heater arrays comprises positioning 

the temperature sensing element substantially planar to each of the heater arrays. 

4 
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In the above-referenced Office Action, the_Examiner rejected claims 20-22, 24-

31, and 33-34 under 35 U.S.C. § 103(a) as being unpatentable over the Applicant's 

admission as prior art (Figs. 1-2) hereinafter "APA" in view of Askeland et al. (U.S. 

Patent Publication Number 2003/0142159 Al); and rejected claims 23 and 32 under 

35 U.S.C. § 103(a) as being unpatentable over the APA in view of Askeland et al. and 

further in view of Edelen at al. (U.S. Patent Publication Number 2005/0052500 Al). 

Applicants have amended independent claims 20 and 28 to further define the 

claimed invention. No new matter has been added. 

Amended independent claim 20 is directed to a chip for use with a printing device 

that requires, inter alia, that the region disposed between two adjacent ink vias includes 

two heater arrays each heater array being associated with their respective ink vias. APA • 

(Figs. 1-2) does disclose a region between two adjacent ink vias (e.g., a magenta ink via 

204 and a yellow ink via 206), however the region does not include two heater arrays 

each being associated with their respective ink vias as required by the claimed invention. 

Rather, the region between the magenta ink via (204) and the yellow ink via (206) 

includes only a single yellow heater array (212) associated with the yellow ink via (206). 

Further, claim 20 requires, inter alia, a single temperature sensing element 

disposed within each region, the temperature sensing element operable to sense a 

temperature representative of the heater arrays adjacent to the region. Applicants assert 

that the APA (Figs. 1-2) that the Examiner relied on fails to disclose or suggest this 

element of the claimed invention. Fig. 2 of the admitted prior art shows a cyan heater 

array (208) and a magenta heater array (210) such that the cyan and the magenta heater 

array are adjacent to the region in which a temperature sense resistor (222) is disposed. 

However, as shown in Fig. 2, a cyan ink via (202) is present in between the cyan heater 

array and the magenta heater array, and as it has been described with respect to Fig. 2 in 

paragraphs 0007 and 0009 of the specification that the ink via (202) functions as a 

"thermal barrier" (thermal insulator) i.e., thermal barrier in between the cyan heater array 

(208) and the temperature sense resistor (222), therefore Applicants assert that the 

temperature sense resistor (222) cannot represent the temperature of the cyan heater array 

s 
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(208) that is rather being represented by another thermal sense resistor (220). Thus, the 

temperature sensed by the temperature sense resistor (222) is not representative of the 

temperature of both the heater arrays (208 and 210) adjacent to the region as required by 

the claimed invention. 

Applicants respectfully submit that Askeland et al. fails to cure the defects of 

AP A as noted above. Thus, claim 20 is allowable over the cited references. 

Further, independent claim 28 has similar limitations as that of allowable claim 20 

and is therefore also allowable for at least the same reasons. 

Dependent claims 21-27 and 29-34, depending from allowable independent 

claims 20 and 28, respectively, are also allowable for at least the same reasons. 

The Examiner then rejected claims 23 and 32 under 35 U.S.C. § 103(a) as being 

unpatentable over Applicant's admission as prior art (Figs. 1-2) in view of Askeland et al. 

and further in view of Edelen at al. However, Applicants assert that claims 23 and 32 

which depend from allowable independent claims 20 and 28, respectively, are also 

allowable for at least the same reasons. Additionally, Askeland et al. and Edelen at al. 

fails to cure the defects of AP A as discussed above. 

Applicants assert that in light of the foregoing remarks this application is in 

condition for allowance and early passage of this case to issue is requested. The 

Examiner is invited to telephone the undersigned in the event the Examiner would like to 

discuss the merits of the application or this Response. 

If there are any other fees not accounted for above, the assignee of present 

application, Lexmark International, Inc., hereby authorizes the Commissioner to charge 

any such fees, including any extension of time fees, to the account of Lexmark 

International, Inc., Deposit Account No. 12-1213. 

Neil . Kahle, Jr. 
Registration No. 50,383 
Lexmark International, Inc. 
Intellectual Property Law Department 

6 
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a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

Page2 

A request for continued examination under 3 7 CFR 1.114, including the fee set forth in 

3 7 CFR 1.17 ( e ), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CFR 1.114. Applicant's submission filed on 11/19/2008 has been entered. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

1. Claims 20-22, 24-31, and 33-34 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over the applicant's admission as prior art (FIGs. 1-2) in view of Askeland et al. 

(US 2003/0142159). 

The applicant's admission as prior art (FIGs. 1-2) teaches a chip for use with a printing 

device, comprising: 

a plurality of ink vias (202, 204, 206) arranged parallel to one another, each of the 

ink via having two longitudinal sides; 
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a heater array disposed adjacent each longitudinal side of the ink vias ( 208, 210, 

212); 

a region disposed adjacent each heater array, wherein only one region is disposed 

between two adjacent ink vias (the region,for example between the Y heater array and the Mink 

via, includes the temperature sense resistor 224 and the adjacent blank space); and 

a single temperature sensing element (220, 222, 224) disposed within each region, 

the temperature sensing element operable to sense a temperature representative of the heater 

arrays adjacent to the region. 

The applicant's admission as prior art however does not teach wherein the temperature 

sensing element is disposed at a predetermined distance away from adjacent heater arrays. 

Askeland et al. discloses an inkjet printhead having at least two heater arrays (FIG. 4: 

Two arrays of elements 318) and a temperature sensing element (FIG. 4, elements 440 and 430) 

for sensing the temperature in a region between the arrays, wherein the temperature sensing 

element is disposed at a predetermined distance away from adjacent heater arrays. 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 

invention was made to modify the prior art printhead as admitted by the applicant to position the 

sensing element distance from the heater arrays as disclosed by Askeland et al. The motivation 

for doing so would have been to gain the accuracy of the sensed temperature in the region due to 

heat generated from both arrays as taught by Askeland et al. (FIG. 4). 

• The applicant's admission as prior art (FIGs. 1-2) also discloses the following 

claimed invention: 
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Regarding to claims 21-22, 25, 29-31, 34: wherein the temperature sensing element 

comprises a temperature sensing resistor or a thermal sense resistor, wherein the temperature 

sensing element is positioned substantially planar to each of the heater arrays (FIG. 2: 

Temperature/thermal sense resistors). 

Regarding to claims 24 and 33: The applicant's admission as prior art, in view of 

Askeland et al., discloses the claimed invention except wherein the temperature sensing element 

is positioned at least 300 microns from each of the first heater array and the second heater array. 

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

made to dispose the temperature sensing element at a desire location from either the array 

corresponding to the distance between the arrays, since it has been held that discovering an 

optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 

617 F. 2d 272,205 USPQ 215 (CCPA 1980). 

Regarding to claim 26: further comprising providing at least one control element 

operable to receive a temperature measured by the temperature sensing element and to heat the 

first heater array and the second heater array (Specification, paragraph [0008}). 

Regarding to claim 27: wherein the chip has a least one edge and at least one region is 

disposed between one of the plurality of ink vias and the at least one edge (FI Gs. 1-2). 

2. Claims 23 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 

applicant's admission as prior art (Ff Gs. 1-2) in view of Askeland et al. (US 2003/0142159), and 

further in view of Edelen et al. (US 2005/0052500). 
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The applicant's admission as prior art, as modified, discloses the claimed invention as 

discussed above except wherein the temperature sensing element comprises an n-type implant 

donor thermal sensing resistor. 

Edelen et al. discloses an inkjet printhead chip including temperature sensing resistors 

implanted in the chip, wherein the temperature sensing resistors are made ofN-type material 

(Abstract). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 

the invention was made to make the temperature sensing resistors in the prior printhead by 

implanting N-type donor as disclosed by Edelen et al. to obtain higher temperature coefficient in 

order to easily detect temperature changes with more precise measurements (paragraphs [0044]-

[00451). 

Response to Arguments 

Applicant's arguments filed 11/19/2008 have been fully considered but they are not 

persuasive. 

First of all, the Applicant argued that the prior art ink vias functioned as a thermal barrier 

to prevent the temperature sensor to sense the temperature of the adjacent heater arrays. The 

Examiner disagrees with such assertion because the main function of the ink vias, each 

associated with a heater array, is to supply ink to the ink chambers associated with the heater 

arrays. As a result, the temperature of a region is contributed by both heater arrays adjacent to 

the region. One heater array may contribute heat to the region more than that from the other. One 

of ordinary skill in the art thus would locate the TSR within the region so that the TSR can detect 

heat from both adjacent heater arrays. In addition, an assertion of what seems to follow from 
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common experience is just attorney argument and not the kind of factual evidence that is 

required to rebut a prima facie case of obviousness (MPEP 2145 I). In this case, the Applicant's 

assertion that the ink vias act as thermal barrier is not a kind of factual evidence. 

Moreover, the Applicant asserted that the prior art taught two TSRs disposed within each 

region. It is the Examiner's point of view that based on the claim language that "a region" being 

"disposed adjacent each heater array" and "between two adjacent ink vias", such region thus as 

shown in FIG. 2 includes only one temperature sensing element. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to LAMS. NGUYEN whose telephone number is (571)272-2151. 

The examiner can normally be reached on 7:00AM - 3:30PM. 

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

supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 

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

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

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

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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like assistance from a USPTO Customer Service Representative or access to the automated 

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

/LAM S NGUYEN/ 
Primary Examiner, Art Unit 2853 
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) 
) Examiner: Nguyen, Lam S 
) 
) 
) 
) 
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RESPONSE WITH REQUEST FOR CONTINUED EXAMINATION 

Prior to the continued examination of the present application, and in response to 
the Final Office Action mailed May 19, 2008, and the Advisory Action mailed July 18, 

2008, Applicants hereby submit the following amendments and remarks and an 

accompanying request for an extension of time. In light of these amendments and 

remarks, Applicants respectfully asserts that all of the claims of the patent application are 

patentable, and that the application be allowed. 
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IN THE CLAIMS: 

Claims 1-19 (Canceled). 

20. (New) A chip for use with a printing device, comprising: 

Response 
Barkley et al. 

11/323,809 

a plurality of ink vias arranged parallel to one another, each of the ink via having 

two longitudinal sides; 

a heater array disposed adjacent each longitudinal side of the ink vias; 

a region disposed adjacent each heater array, wherein only one region is disposed 

between two adjacent ink vias; and 

a single temperature sensing element disposed within each region, the temperature 

sensing element operable to sense a temperature representative of the heater arrays 

adjacent to the region and disposed at a predetermined distance away from adjacent 

heater arrays. 

21. (New) The chip of claim 20, wherein the temperature sensing element comprises 

a temperature sensing resistor. 

22. (New) The chip of claim 20, wherein the temperature sensing element comprises 

a thermal sense resistor. 

23. (New) The chip of claim 20, wherein the temperature sensing element comprises 

an n-type implant donor thermal sensing resistor. 

24. (New) 

microns. 

The chip of claim 20, wherein the predetermined distance is at least 300 

25. (New) The chip of claim 20, wherein the temperature sensing element is 

positioned subst~ntially planar to each of the adjacent heater arrays. 
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26.(New) 
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The chip of claim 20, further comprising at least one control element 

operable to receive a temperature measured by the temperature sensing element. 

27. (New). The chip of claim 20, wherein the chip has at least one edge and at least 

one region is disposed between one of the plurality of ink vias and the at least one edge. 

28. (New) A method of fabricating chips for use with a printing device, comprising: 

arranging a plurality of ink vias parallel to one another, wherein each of the ink 

via has two longitudinal sides; 

placing a heater array adjacent each longitudinaJ side of the ink via; 

defining a region adjacent each heater array such that there is only one region 

between two ink vias; and 

positioning a single temperature sensing element within each region, wherein the 

temperature sensing element is operable to sense a temperature representative of the 

heater arrays adjacent to the region and is disposed at a predetermined distance away 

from adjacent heater arrays. 

29. (New) · The method of claim 28, wherein positioning a temperature sensing 

element in the region comprises positioning a temperature sensing element in 

substantially a center portion of the region. 

30. (New) The method of claim 28, wherein positioning a temperature sensing 

element in the region comprises positioning a temperature sensing resistor in the region. 

31. (New) . The method of claim 28, wherein positioning a temperature sensing 

element in the region comprises positioning a thermal sense resistor in the region. 
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32. (New) 
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The method of claim 30, wherein positioning a temperature sensing 

element in the region comprises positioning an n-type implant donor thermal sensing 

resistor in the region. 

33. (New) The method of claim 28, wherein positioning a temperature sensing 

element in the region between the adjacent heater arrays comprises positioning the 
temperature sensing element at least 300 microns from each of the adjacent heater arrays. 

34. (New) The method of claim 28, wherein positioning a temperature sensing 

element in the region between the adjacent heater arrays comprises positioning the 

temperature sensing element substantially planar to each of the heater arrays. 

4 



Canon U.S.A. Ex. 1003 - Page 118 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

REMARKS 

Response 
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In the above referenced Office Action and Advisory Action, the Examiner alleged 
that the amendments filed after the final rejection raises new issues that would require 
further consideration and/or search. In Response, Applicants submit new claims 20-34 
and Response concurrently with a Request for Continued Examination. 

Independent claim 20 is directed to a chip for use with a printing device that 
requires, inter alia, a single temperature sensing element disposed within each region, the 
temperature sensing element operable to sense a temperature representative of the heater 
arrays adjacent to the region. Applicants assert that the prior art (Figs. 1-2) that the 
Examiner relied on in the Final Office Action fails to disclose or suggest this element of 
the claimed invention. Fig. 2 of the prior art shows a cyan heater array 208 and a 
magenta heater array 210. The Examiner alleged "the region defined by the cyan heater 
array and the magenta heater array" as the region of the claimed invention. As shown in 
Fig. 2 the temperature sense resistor 222 is disposed within this "region." However, as 
shown in Fig. 2, a Cyan ink via 202 present within the region (i.e., within the region 
defined by the cyan heater array and the magenta heater array) functions as a "thermal 
barrier" (thennal insulator) and prevents the temperature sense resistor 222 to sense the 
temperature of the adjacent heater arrays (i.e., Cyan heater array 208). See paragraph 
009. Therefore, the temperature sensed by the temperature sensing element 222 is not 
representative of the temperature of the heater arrays adjacent to the re_gion as in the 
claimed invention 

Additionally, paragraph 0025 of the claimed invention teaches that "if there is a 
single TSR associated with each heater array in the illustrative embodiment of FIG. 2, 
then two TSRs will be placed next to each other between adjacent ink vias. For instance, 
if one TSR is associated with the left yellow heater array and another TSR is associated 
with the right magenta heater array, the region between the magenta and yellow vias 
would include two TSRs." Thus, Applicants assert that the prior art (Fig. 2) teaches using 
two TSRs within each region and not a single temperature sensing element as in the 
claimed invention. 
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Response 
Barkley et al. 
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Finally, independent claim 20 requires, inter alia, the temperature sensing element 

is disposed at a predetermined distance away from adjacent heater arrays. As shown in 
Fig. 2 of the prior art each of the temperature sense resistor (220, 222, 224)_are "placed in 
close proximity" to each of the heater arrays and are not disposed at a predetermined 

distance away from the heater array. Further, Applicants assert that it would be 

completely nonsensical to place a temperature sense resistor at a predetermined distance 
from adjacent heater arrays in theprior art. Assuming, arguendo, the temperature sense 
resistor 222 is disposed at a predetermined distance from the adjacent heater arrays (208, 

210), then the temperature sense resistor 222 would not be able to measure the 

temperature of the cyan heater array because of the cyan ink via in between that acts as a 
thermal insulator. Therefore, Applicants assert that a person ordinary skilled in the art 
would not be motivated to place a temperature sense resistor that is at a predetermined 
distance away from adjacent heater arrays as in the claimed invention. 

Thus, Applicants assert that independent claim 20 is allowable for at least these 
reasons. Independent claim 27 has similar limitation as that of allowable claim 20 and is 
therefore also allowable for at least the same reasons. 

Dependent claims 21-26 and 28-33, depending from allowable claims 20 and 27, 
respectively, are also allowable for at least the same reasons. 

Applicant asserts that in light of the foregoing remarks this applicatio·n is in 
condition for allowance and early passage of this case to issue is requested. The 
Examiner is invited to telephone the undersigned in the event the Examiner would like to 
discuss the merits of the application or this Response. 

If there are any other fees not accounted for above, the assignee of present 
application, Lexmark International, Inc., hereby authorizes the Commissioner to charge 
any such fees, including any extension of time fees, to the account of Lexmark 

International, Inc., Deposit Account No. 12-1213. 

Respectfully submitted, 

N:twif~ 
Registration No. 50,383 
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Lexmark International, Inc. 
Intellectual Property Law Department 
740 West.New Circle Road 
Bldg. 082•1 
Lexington, KY 40 50 
Date: / '.).oo'S 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/323,809 12/30/2005 Lucas David Barkley 

21972 7590 07/18/2008 

LEXMARK INTERNATIONAL, INC. 
INTELLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY 40550-0999 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2005-0463.02 1421 

EXAMINER 

NGUYEN, LAM S 

ART UNIT PAPER NUMBER 

2853 

MAIL DATE DELIVERY MODE 

07/18/2008 PAPER 

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

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

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

11/323,809 

Examiner 

LAM S. NGUYEN 

Applicant(s) 

BARKLEY ET AL. 

Art Unit 

2853 I 
--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 14 July 2008 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1. ~ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this 
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the 
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request 
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 
b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 
3. 1:8:1 The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

(a) 1:8:1 They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)D They raise the issue of new matter (see NOTE below); 
( c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324 ). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). 

7. [gl For purposes of appeal, the proposed amendment(s): a)~ will not be entered, orb) D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: __ . 
Claim(s) objected to: __ . 
Claim(s) rejected: __ . 
Claim(s) withdrawn from consideration: __ . 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome §1! rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 

13. D Other: __ . 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-06) 

/LAM S NGUYEN/ 
Primary Examiner, Art Unit 2853 

Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20080716 
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Continuation Sheet (PTO-303) Application No. 11/323,809 

Continuation of 3. NOTE: Claims 1 and 10 are amended to raise new issues that require further consideration and/or search. 
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PATENTS 

ATTY. DOCKET NO. 2005-0463-02 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Lucas David Barkley, et al. 

Serial No.: 11/323,809 

Filing Date: December 30, 2005 

For: SENSING TEMPERATURE BY SILICON REGION 

) 
) Customer No.: 29052 
) 
) Confirmation No.: 1421 
) 
) Art Unit: 2853 
) 
) Examiner: Lam S. Nguyen 
) 
) 
) 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

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

Sir: 

Responsive to the final Office Action dated May 19, 2008, Attorney for the Assignee 

submits the following amendments and remarks. In light of these amendments and remarks, 

Attorney for the Assignee respectfully asserts that all of the claims of the patent application are 

patentable, and that the application be allowed. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 6 of this paper. 

Conclusion begins on page 8 of this paper. 

DO NOT ENTER: /L.N./ 

7957773.1 

Certificate of Electronic Delivery 

I hereby certify that this correspondence is being electronically filed with the Commissioner for Patents, Mail 

.St.on:. i Amendment on J}l-1¼' 14, 2008. 

<-- .'} hu s va) \._~ 
Theresa Camp 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: ) 
) Confirmation No.: 1421 

Lucas Barkley, et al. ) 
) Art Unit: 2853 

Serial No.: 11/323,809 ) 
) Examiner: Lam S. Nguyen 

Filed: December 30, 2005 ) 
) 

For: METHODS AND APPARATUSES FOR SENSING ) 
TEMPERATURE OF MULTI-VIA HEATER CHIPS ) 

) 
Attorney Docket No. 2005-0463.02 ) 

) 

SUBMISSION OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

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

Dear Sir: 

The citation of information on the attached Form PTO/SB/08A, "Information Disclosure 

Statement by Applicant" is made pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98. 

Pursuant to the Office's waiver of the requirement for submitting a copy of each cited 

U.S. patent and each U.S. patent application publication for all U.S. national patent applications, 

no copy of any cited U.S. patent or U.S. patent application publication is provided herewith. 

The citation of this information does not constitute an admission of priority or that any 

cited item is available as a reference, or a waiver of any right applicant may have under 

applicable statutes, Rules of Practice in patent cases, or otherwise. 

7964244.1 
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Applicant: Lucas Barkley, et al. 
Application No.: 11/323,809 
Filed: December 30, 2005 
Page2 of2 

This Statement is submitted under 37 C.F.R. § l.97(c). Accordingly, the Commissioner 

is hereby authorized to charge the fee of $180.00 required for consideration of this Statement to 

Deposit Account No. 19-5029. No-additional fees are believed due; however, any additional fee 

required is hereby authorized to be charged to Deposit Account No. 19-5029. 

Date: July 14, 2008 

Respectfully submitted, 

(!.tt--0 ILL 
Christopher J. Chan 
Attorney for Assignee 
Registration No. 44,070 

SUTHERLAND ASBILL & BRENNAN LLP 
999 Peachtree Street, NE 
Atlanta, GA 30309 
Telephone: 404-853-8000 
Facsimile: 404-853-8806 
SAB Internal No.: 19403-0063 

Attorney Docket No. 2005-0463.02 

7964244.1 
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PTOISB/08a (05-07) 
Approved for use through 11/30/2007. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 11323809 

Filing Date 2005-12-30 

INFORMATION DISCLOSURE First Named Inventor I Lucas David Barkley, et al. 
STATEMENT BY APPLICANT 

Art Unit 2853 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lam S. Nguyen 

Attorney Docket Number 2005-0463.02 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
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1 6357863 2002-03-19 Anderson, et al. 

2 6601941 2003-08-05 Jones, et al. 
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Filing Date 2005-12-30 

INFORMATION DISCLOSURE First Named Inventor I Lucas David Barkley, et al. 
STATEMENT BY APPLICANT 

Art Unit 2853 
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If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
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Examiner Cite Kind Publication Name of Patentee or Applicant 
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Publication Number Code1 Date of cited Document 
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1 20070153045 2007-07-05 Barkley, et al. 
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Application Number 11323809 

Filing Date 2005-12-30 

INFORMATION DISCLOSURE First Named Inventor I Lucas David Barkley, et al. 
STATEMENT BY APPLICANT 

Art Unit 2853 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lam S. Nguyen 

Attorney Docket Number 2005-0463.02 

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

EXAMINER SIGNATURE 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 11323809 

Filing Date 2005-12-30 
INFORMATION DISCLOSURE First Named Inventor I Lucas David Barkley, et al. 
STATEMENT BY APPLICANT 

Art Unit 2853 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lam S. Nguyen 

Attorney Docket Number 2005-0463.02 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

D 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. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D None 
SIGNATURE 

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

Signature /Christopher J_ Chan/ Date (YYYY-MM-DD) 2008-07-14 

Name/Print Christopher J. Chan Registration Number 44,070 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

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

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 
Filed 
Applicant 
Title: 

Confirmation No. 
Art Unit 
Examiner 

Attorney Docket No. 
Customer No. 

11/323,809 
December 30, 2005 
Lucas Barkley, et al. 
METHODS AND APPARATUSES FOR SENSING TEMPERATURE 
OF MULTI-VIA HEATER CHIPS 

1421 
2853 
Lam S. Nguyen 

2005-0463.02 
29052 

DISCLOSURE UNDER 37 C.F.R. § 1.56 

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

Sir: 

The citation of information below and in the enclosed documents is made pursuant to 3 7 

C.F.R. § 1.56. 

The prosecution of the following U.S. patent application numbers may be relevant to 

pending U.S. Patent Application No. 11/323,809: 

(1) U.S. Patent Application No. 11/238,559 (filed September 29, 2005) 

- Non-final Office Action mailed March 22, 2007 

- Response to Non-final Office Action mailed June 19, 2007 

- Final Office Action mailed August 31, 2007 

- Response to Final Office Action mailed October 30, 2007 

- Advisory Action mailed November 13, 2007 

- Request for Continued Examination filed November 30, 2007 

-Non-final Office Action mailed February 11, 2008 

- Response to Non-final Office Action mailed on May 12, 2008 

(2) U.S. Patent Application No.cl 1/324,167 (filed December 30, 2005) 
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Application No.: 11/323,809 
Filed: December 30, 2005 
Information Disclosure Statement 

- Non-final Office Action mailed December 26, 2007 

- Response to non-final Office Action mailed March 25, 2008 

- Final Office Action mailed May 12, 2008 

- Response to Final Office Action mailed July 14, 2008 

These Office Actions, Responses to Office Action, Advisory Opinions, and Notice of 

Allowances (if any) as well as additional information relating to the prosecution history of these 

granted and pending patent applications may be accessible through the Patent Application 

Information Retrieval System (PAIRS) locatea1 on the United States Patent and Trademark 

Office's website. 

The citation of this information does not constitute an admission or a waiver of any right 

the Applicants may have under applicable statutes, Rules of Practice in patent cases, or 

otherwise. The citation of this information is made to ensure the Examiner is aware of and 

considers the prosecution history associated with these related patent applications and patents. 

DATE: July 14, 2008 

Respectfully submitted, 

Christoph.chan 
Attorney for the Assignee 
R~~1iNO. 44,070 

SUTHERLAND ASBILL & BRENNAN, LLP 
999 Peachtree Street, NE 
Atlanta, GA 30309-3996 
(404) 853-8000 
(404) 853-8806 (fax) 
SAB Internal No.: 19403-0063 

Attorney Docket No.: 2005-0463.02 

2 
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PATENTS 

ATTY. DOCKET NO. 2005-0463-02 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Lucas David Barkley, et al. 

Serial No.: 11/323,809 

Filing Date: December 30, 2005 

For: SENSING TEMPERATURE BY SILICON REGION 

) 
) Customer No.: 29052 
) 
) Confirmation No.: 1421 
) 
) Art Unit: 2853 
) 
) Examiner: Lam S. Nguyen 
) 
) 
) 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

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

Sir: 

Responsive to the final Office Action dated May 19, 2008, Attorney for the Assignee 

submits the following amendments and remarks. In light of these amendments and remarks, 

Attorney for the Assignee respectfully asserts that all of the claims of the patent application are 

patentable, and that the application be allowed. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

7957773.1 

Remarks begin on page 6 of this paper. 

Conclusion begins on page 8 of this paper. 

Certificate of Electronic Delivery 

I hereby certify that this correspondence is being electronically filed with the Commissioner for Patents, Mail 

_st.an;. i Amendment on J)l-lf 14, 2008. 

<-- .'}f\R?t ua )\...~ 
Theresa Camp 
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Amendments to the Claims 

Please enter the following amendments to the claims: 

Listing of Claims: 

1. (Currently Amended) A chip for use with a printing device, comprising: 

a first heater array, positioned substantially adjacent a first via; 

a second heater array, positioned substantially adjacent a second via; 

a region, positioned between the first heater array and the second heater array; and 

a temperature sensing element operable to sense a temperature of the region, the 

temperature being representative of the first heater array and the second heater array, wherein the 

temperature sensing element is substantially centrally disposed with respect to the region, and is 

substantially between the first heater array and the second heater array; 

a third heater array, positioned substantially adjacent the second via: 

a fourth heater array, positioned substantially adjacent a third via; 

a second region, positioned between the third heater array and the fourth heater array: and 

a second temperature sensing element operable to sense the temperature of the second 

region, wherein the temperature sensing element is substantially centrally disposed with respect 

to the second region and is substantially between the third heater array and the fourth heater 

array. 

2. (Original) The chip of claim 1, wherein the temperature sensing element comprises a 

temperature sensing resistor. 

3. (Original) The chip of claim 2, wherein the temperature sensing element comprises a 

thermal sense resistor. 

4. (Original) The chip of claim 3, wherein the temperature sensing element comprises an n-

type implant donor thermal sensing resistor. 

5. (Original) The chip of claim 1, wherein the temperature sensing element is positioned at 

least 300 microns from each of the first heater array and the second heater array. 

79S7773.1 



Canon U.S.A. Ex. 1003 - Page 136 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

Serial No. 11/323,809 
Response to final Office Action mailed May 19, 2008 

Page 3 of 8 

6. (Original) The chip of claim 5, wherein the temperature sensing element is positioned 

substantially planar to each of the first heater array and the second heater array. 

7. (Original) The chip of claim 1, further comprising at least one control element operable 

to receive a temperature measured by the temperature sensing element. 

8. (Cancelled) The chip of claim 1, further comprising: 

a third heater array, positioned substantially adjacent the second via; 

a fourth heater array, positioned substantially adjacent a third via; 

a second region, positioned between the third heater array and the fourth heater array; and 

a second temperature sensing element operable to sense the temperature of the second 

region, wherein the temperature sensing element is substantially centrally disposed with respect 

to the second region. 

9. (Original) The method of claim 8, wherein the temperature sensing element positioned 

between the first heater array and the second heater array is different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array. 

10. (Currently Amended) A method of fabricating chips for use with a printing device, 

comprising: 

providing a first heater array, positioned substantially adjacent a first via; 

providing a second heater array, positioned substantially adjacent a second via; and 

positioning a temperature sensing element in a region adjacent to and immediately 

between the first heater array and the second heater array and substantially adjacent to both the 

first heater array and second heater array. wherein the temperature sensing element is operable to 

sense a temperature of the region, the temperature being representative of the first heater array 

and the second heater array; 

providing at least one control element operable to receive a temperature measured by the 

temperature sensing element; 

providing a third heater array substantially adjacent the second via; 

providing a fourth heater array substantially adjacent a third via; and 

positioning a second temperature sensing element in a second region located between the 

third heater array and the fourth heater array, wherein the temperature sensing element is 

7957773.1 
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operable to sense the temperature of the second region, and wherein the temperature sensing 

element is substantially centrally disposed with respect to the second region, and is substantially 

between the third heater array and the fourth heater array. 

11. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing element in substantially the center of the 

region. 

12. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing resistor in the region. 

13. (Original) The method of claim 12, wherein positioning a temperature sensing element in 

the region comprises positioning a thermal sense resistor in the region. 

14. (Original) The method of claim 13, wherein positioning a temperature sensing element in 

the region comprises positioning an n-type implant donor thermal sensing resistor in the region. 

15. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises positioning the 

temperature sensing element at least 300 microns from each of the first heater array and the 

second heater array. 

16. (Original) The method of claim 15, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises positioning the 

temperature sensing element substantially planar to each of the first heater array and the second 

heater array. 

17. (Cancelled) The method of claim 10, further comprising providing at least one control 

element operable to receive a temperature measured by the temperature sensing element. 

18. (Cancelled) The method of claim 17, further comprising: 

providing a third heater array substantially adjacent the second via; 

providing a fourth heater array substantially adjacent a third via; and 

positioning a second temperature sensing element in a second region located between the 

third heater array and the fourth heater array, wherein the temperature sensing element is 

operable to sense the temperature of the second region, and wherein the temperature sensing 

element is substantially centrally disposed with respect to the second region. 
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19. (Original) The method of claim 18, wherein the temperature sensing element positioned 

between the first heater array and the second heater array is different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array. 

7957773.1 



Canon U.S.A. Ex. 1003 - Page 139 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

Serial No. 11/323,809 
Response to final Office Action mailed May 19, 2008 
Page 6 of8 

REMARKS 

Claims 1-19 are currently under examination and have been rejected by the prior Office 

Action. After entry of the present amendment, claims 1-7, 9-16, and 19 remain pending in the 

application. The present amendment amends independent claims 1 and 10 to clarify the scope of 

the claimed inventi'on, and incorporates the subject-matter of dependent claims 8, 17, and 18 into 

the respective independent claims. Claims 8, 17, and 18 are cancelled by the present amendment. 

The Office Action acknowledged acceptance of a prior filed terminal disclaimer with respect to 

copending Application No. 11/323,167, against which claims 1-19 of the present application had 

been provisionally rejected for nonstatutory obviousness-type double patenting. No new matter 

is introduced by way of the present amendment. Reconsideration of the application in view of 

the present amendment and following remarks is respectfully requested. 

Claim Reiections Under 35 U.S.C. § 103 

Claims 1-3, 5-13, and 15-19 were rejected under 35 U.S.C. §103(a) as being unpatentable 

over the applicant's alleged admission as prior art (FIGs. 1-2) in view of Askeland, et al., U.S. 

Patent Publication No. 2003/0142159 ("Aske/and"). Claims 4 and 14 were rejected under 35 

U.S.C. §103(a) as being unpatentable over the applicant's alleged admission as prior art (FIGs. 1-

2) in view of Askeland, and further in view of Edelen, et al., U.S. Publication No. 2005/0052500 

("Edelen"). 

Independent claims 1 and 10 have been amended by the present response to respectively 

incorporate the subject-matter of dependent claims 8, 17, and 18. For example, claim 1 has been 

amended to include the elements "a third heater array, positioned substantially adjacent the 

second via; a fourth heater array, positioned substantially adjacent a third via; a second region, 

positioned between the third heater array and the fourth heater array; and a second temperature 

sensing element operable to sense the temperature of the second region, wherein the temperature 

sensing element is substantially centrally disposed with respect to the second region and is 

substantially between the third heater array and the fourth heater array" and claim 10 has been 

similarly amended. The present Office Action acknowledged acceptance of a prior filed terminal 

disclaimer with respect to copending Application No. 11/323,167, for which claims 8, 17, and 18 

79S7773.1 
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had been provisionally rejected for nonstatutory obviousness-type double patenting. Neither 

Applicant's FIGs. 1 and 2, Askeland, or Edelen, either alone or in combination with each other, 

teaches or suggests at least the above elements of Applicant's amended claims 1 and 10. 

Furthermore, Applicant's alleged admission of FIGs. 1 and 2 does not teach or suggest 

each and every element of the Applicant's amended independent claims 1 and 10. For instance, 

Applicant's amended claim 1 includes the amended element, "a temperature sensing element 

operable to sense a temperature of the region, the temperature being representative of the first 

heater array and the second heater array, wherein the temperature sensing element is substantially 

centrally disposed with respect to the region, and is substantially between the first heater array 

and the second heater array" (Underlining supplied). Claim 10 has been similarly amended to 

include the element "positioning a temperature sensing element in a region adjacent to and 

immediately between the first heater array and the second heater array and substantially adjacent 

to both the first heater array and second heater array. wherein the temperature sensing element is 

operable to sense a temperature of the region, the temperature being representative of the first 

heater array and the second heater array" (Underlining supplied). The temperature sense resistor 

222 shown in FIG. 2 is not substantially adjacent to the cyan heater array 208. Because the cyan 

ink via 202 is disposed between the temperature sense resistor 222 and the cyan heater array 208, 

the temperature sense resistor 222 is not substantially adjacent to both the cyan heater array 208 

and the magenta heater array 210. Neither Applicant's FIGs. 1 and 2, Askeland, or Edelen, either 

alone or in combination with each other, teaches or suggests at least the above elements of 

Applicant's amended claims 1 and 10. 

For at least the reasons provided above, the amended independent claims 1 and 10 are 

believed to be allowable over the cited references, and in condition for allowance. 

Dependent claims 2-7, 9, 11-16, and 19 are ultimately dependent on at least one of 

independent claims 1 or I 0, for which arguments of patentability have been provided above. If 

the underlying independent claims are in condition for allowance, then the respective dependent 

claims should also be in condition for allowance. 

7957773.1 
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CONCLUSION 

It is not believed that extensions of time or fees for addition of claims are required, 

beyond those that may otherwise be provided for in documents accompanying this paper. 

However, in the event that additional extensions of time are necessary to allow consideration of 

this paper, such extensions are hereby petitioned under 37 CFR § l.136(a), and any fee required 

therefore (including fees for net addition of claims) is hereby authorized to be charged to Deposit 

Account No. 19-5029. 

DATE: 14JULY2008 

SUTHERLAND ASBILL & BRENNAN LLP 
999 Peachtree Street NE 
Atlanta, Georgia 30309-3996 
Telephone: ( 404) 853-8049 
Facsimile: (404) 853-8806 

Atty. Docket No.: 19403-0063 
Lexmark No.: 2005-0463.02 
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Respectfully submitted, 

ChriJttf:: 
Attorney for the Assignee 
Reg. No. 44,070 
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PATENT ABSTRACTS OF JAPAN 

11-2.45409 

(43)Date of publication of application. 14.09:1989 

(22)Dc:1t<:.::, of filing : ?7.02.199d 

(7'1_)App!icant: CASIO COMPUT CC LTD 

(72)!nvento:·: UEN!SHi K,.;TSUZO 

(S4) THEFHviAL !NK-JET HEAD 

( 57 )/-\bf3tract: 

PROBLEM TO BE: SOLVE::D: To provide a thermal ink-Jet 

head which can rec'liize high resolution, srnal1 vclurne 

and stab!€~ layers of rnen-1bers. 

SOLUT!Oi✓: A then-na1 ink--jet ri(•:ad ?Con a silicon 

substrc1l:e ?"1 has four chve circuits 22a. Db. ?2c and 

resistor 25-·1 connected the:·eto via an !ncJividua! wirinq 

electrode 24-1 and a second orifice array tesistor 25-2 

he\c! behveen a corrnnon E)iectrocle '.23b and the c.cm,rnon 
electrnde !r-,k discharge frorn the Y,rst and second orifice 

artays is controHed in a tirne-shanng n1annrir. The drive 

circuits :.?.:?.b, 22c and 22d sirnilarl)" cj(ve resistors of ri9ht 

and left t'vvo orifice ar-rays in the tirne--shanng mannGr. A 

OTA tv1OR!O 

, ,, ~~::1'.Ejc,£iJr;$fE:sz; 
l3; ,:.- !~: 1. 

black ink is supplied from ink passages 28a, 28e to the first and an eigr1th onfice arrc-3/13. and a 
'{ink.an k1 ink, a Cink are supplit'3d to the second and a th,rd, a fourth cmd a f,W, and, a s,::<tf1 

2nd a SE-Nenth orifice 3rrays respectively. ThE-} h.-vo orifice arrays of the sarne co!or are shifted 
by half a distance. 

LEC/-\L STATUS 
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[Date of sending U1e examiner's decision of 

reje:ctionj 

p-<ind of flna! disposal of appiication other ti1an 

the exarniner-'::: decision of rejection or 

application converted registration] 

[ '1:-C\lp ,~,f f'1i1:C>I fr1~nf',,:.:'l' j:rJ·-r ':F'n '1 1r':~1t•c·1 r·1 l :....,-..,.._,,,_., -...; .. ~ \.. ..___~ ..,.......,...._,: C {..,.t-, :.....,·..,. ! •• : 

[ .. ) t b ' r- a ent nurn ,er; 

decision of rn:ection] 

[Date of tequesting sppea! against e.xarniner's 

http:iJ--...,,,w,v! 9.ipdl.inpitgojp!FA J /resu!t/detail/mairJ--...vA A.AM3a0GdDA41l245-0l09P1 ,htm i, l 7/2008 
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lJPO and Il-IFIT a.:c;.::: :not. rE~s.port:::i}:)le for ao:y 
da1~~ages cause~j 1::1y th~_:::. use of th.::..~.:: tr:~n~;la.t:Lc,n, 

! .·rhis docurnent has b,;:en trnnslated by com.puter. So the trans!atiun may not. n.::fkct the oriJina! 
pr:.::ciscly. 
2."'"' * ,;- sho•xs the word ;__vbich can not be trnn.shtcd. 

20 

{ b) 
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.:_:po .aric,.l IN.PIT are not .res1)ort~;ible Eor 2.:::1y 
cl2rr,aiJ•=~..::· ~:::at.::.E::.0d by th•-:: USH of t:'r:t.J..B trar::sJ.at.ion. 

l .Thi:, dounnent has been nm1shted by co1nputer. So th(' tnnsLtion n.1a\· not. rtf1ect the original 
precL,ely. 
2. -~ * ~: ~·- sh_G\\.-·s the \·\Ord \\,<hlch ca.n not be transluted 
3.h, tb,~ dra,\·ingi;, ,my \YGrds ,.1re not. tr:.msbted. 

[Brief De;x:ription of the Dra\.\'ingsJ 
[1:)rmving U The top vie\\' in the rniddle of the n1~rnu1::1ctu1\.'. process whi<..:h sho\V''. the configur;;,U,Jn 
of the tberrn:1l ink jet head fr}r full color in the gestllt of*<' l opera.lion, and (b) hi~; the sectiun.,,l \ Jt\'-. 
[DrnwingJ] The top vie;v and (b J \1.hich ~:ho\\' tbe finished product of the thenrnd ink jet head fr,r 
ftlll colc}r ..,_;;,/hich con1pletcd the ·t****=-~= proces.~~ and <//as starred as ;J 3irnple sul"r;t~~nc:e It J:~ the 3t?Ct.1cnaJ 

[l)r.C:\\ir;g 3] Dnn\mg 2ind \\hicb shcJV> typically solid pr1nring by the nc,;-~zle trilin ,,t c,m· ir:,in oi ? 

* thermal ink jct he,hi Drawing and ,,;JT;e:h sh)\\' the mrnngern~:nl n:1alic,n of th::: non.k lH.:,k of P-o 
trains of the same c,J!or It is dra,ving showing that lt prints ,.n tht~ sarm.' priniing are,l u, thi.' nc:,zzk lrnin 
c.,f t\'.O trains. and twice as many dct cknsity 21s this can be n.'a]izecL 
[f)ra~\..-i}),g 4] [)rav .. :ing and (b) \vbich sho\\ the p~:1th of th:.~ pr.inting dot ot- ccJ1or ink:. ~.1s z:. n1oditicat.ic.:n 
uf ~- nozzle hole frlnnat.ic,n lt is dr,nving sho,xu1g the path of :.he printing ck, c:f bbck ink \Ylth the saJnt 
dilation ratio. 
[Dn:1"vir1gjJ (a) is the top view .showing :.he cunfigurnlion the therrna! ink jet head in the ge~;121U c,f 
<Jther OJJerar.lons-. and rt is the sectionid vJe\:./_ 
[_[)!~f.\Y~ ... -~ng 61 (b)~ and (c) it ls the top ..._:ie\v a.nd sectionuJ \::c\v of an cutl-in:.=: shcr.._:., .. j_ng the rnanufac-rur(_: 
approach of the printing sectwn d the ccnventlcnal H,ernnl ink jct head in order c;f a pruc;~,ss 
[Drmvm.rs 7J ( a), ( bl, and re) Ir. is dr;nving sho',ving the A-A cross-secticJn '-'iew Fig. tc frit rnidd le, and 

:~;:'l\i';~!:~~,;: !~
1
}~11~;;~:~:!:~\~~\\

1
'~i~t~\~~~t,;';:~·/,z' ckuik-J expansion part plan e;f 1be coment1c:nal prirnJng 

[ [)ra \\:ing 8] It Js dr~1;\:ing shO\\'ing the ccnditiun c~f having cun.slituted the ful t coior t!H.}r1nal inL j::::t heacl 
fu-r tl1e con\·t:.ntic!na1 printing section 4 ~~**:+:~i~·-~•t*s. 
[T.)cscnption of Ne:tatic:nsJ 
1 Silicon Substrate 
.?. c:oin_rnon E.lectrode 
3 Corr,rnc.,n Elrctrnde Electric Supply Terminal 
A lndividua! \Viring Electrode 
5 l'Zesistance 
6 I)r1 ..._ .. e l~ircu.i t 
7 I)ri\,\~ (~ircuit ---rern·1inai 
8 (8a, 8b, 8~, 8d; Ink supply WcJ.y 
9 Septurn f'.,'1e1r1ber 
9-I Drum Equivnknt Part of Comb 
9-2 Gear-Tooth Equivalent Part of Comb 
lC Ink Feed Holes 
l 1 Sheet l\,L:tal lv1ernber 
12 Ink Guidance Way 
13 0Jozzle I-io]e 

1 /17 
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H ( Ha, l ,:lb, P,:, 1-'fd) Exue1\2.ic head 
2U TI1{0 rn:;al Ink ,kt Head 
2 i Silicon Substrrue 

23 (23a~ 23b~ 23d~ 23e) C\);.-r1n,10.n electrode 
24 (24-], 24--2...24--7. 24-8) Lnch·idu::d \viring e!ectrodt~ 
2) ('25~ ! :: 25~2."25- 7~ 25~8) :f~(:s1stanc.e (heater elen1ent) 
26a, 26b, 26c_ 26d, :26e Electric =,upply terrninili 
27 :~71·.\ 27c .. 27d) [)ri.Ye ,~i.rcult lC::rrnina} 
28EL 28b 5 28c~ 28d [n.k ~~u_pply \\:·ay 
:3} Stpturn ]\·1ernber 
-32 (J2~~-~ 32b~ 32c,. 32d~ 32e) ()ri.fice _pla~tc.:: 
33 (33--1~. 33<2~ ,,.~ 33-75 33~8} N·ozz.le bole 

l:Transiatiun de:ncj 

j.: i 7/2008 
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JPO and INPIT are not responsible fo~ any 
damages caused by the use of this translation. 

j .ThL cbcurnl::nt h,c bten tninsL1ted by cornputer. So the translation rnay not reflect the origunl 
pr~~~i...~i3e1y, 
2, * * >;· ~ shO'/·/S th(: v-...-h.tch can not. be translated. 

DETAILED DESCRlPTION 

[Detailed Description of for.:: ln\Tntion} 

f De:,cr1plion of tbt Prior ,\rt.] ln recent yc:ars, the printer using a thenrn.d ink jct IY1ethod i ,; oc:cq::r/ing the 
niainsUTclll1. This t!:errn:J inJ.; jct rn.ctbod is sc:l Like the drop fornntion fault of the ink ir\j:::cred for prinun2,. heat.3 "'+, beater, cuvJ genennes mic:teus ,fir bubbles on a heater stde. H Tl1,:i3C nucleus air 
bubble.,: Ct)alc,~'.Cc: ;md film air bubbles :J.re produced. ** These film air bubble,: Ul:TY uut a(k,ba:.ic 
expan~jcH'J~ and grU\\ .. ur:. * * '"fht gro\'<''11•-up filrn :.:tir bub}_;les ha.'.:c heat taken f))' surrounding ink'.'. and 
contrnct. ,.,,, yisl -- bdng rilike -- film air bubbles disappeared and it is re::Jiztd by perfonntng a ;e,-ies of 
prc,cesses '.J \\aiting for the next he,:;ter htating in an in~:tam. /'-,nd the filrn-bo]ing phenomenon i,, ut;ed 
for tht.,:, f.!ri..)Ce~s of abQ-..,,.e -Y.* -- :~* 
[: :()(; ~ ·i r j ; ,·: ha,:;c•;-l ,-,,, '"cp ;,n.1:1··(Y·\"i1 f,,r ,.,,,,, f;J,y1 .. b<)J

0 
l l
0
J\(Y ·r/J:<>J:n'1·1°11':<, 1·1, 'vi·1i('}: J'.' 1· ·'' l: •oed ·tA<,r ;, ''V"';':)c' l :,+ ;_'--?, •. _.~, ... ~ t,_r .... ,..,..., ..... J. \.,> • •. t ....... -1._~-- ... -· _.,.~ ..... •'--·" -..:,..-.., ..._,._ i,._ .• •.~ _-· ., . ••. J. \. t.,,t .. • ,~ ...... - • t ., .;; ....... ~ ,,__,.._ ..... l).-...J • ...... !.l.'<. 

jet printtr :it{) :(ri:)e~ rhy_ridly r.he skin ternperature of the l;ody \.vhich tOU(:bes a Jiquld 11 for the tc1tter:, 
~ilthou:}.h a filr:,-boiling phe.'.nornenon IS di,,c,,vered '<':hen the heated by the ele'vated krnpc:·rarnre 
like q,.ll'.'nchmg uf iron ,\as soaktd imo the liquid, and \'✓hen the skin tempernture Gftbe body ,vhich 
tc,uc:bt:s a Liquid i0: raised r2,pidiy. 
[OOCJ,:i] \1oreo'\·er_ ,i fjlrn-buiiing phenomenon is used in this \v:.iy. ink in three pr;n,ary cobrs i:; bread1c:d 
our, :.md, generdly the print he,1d (thermal ink jet head) uf an ink _it'\ printer v,:bch perfrmns full cok\r 
pr;mi ng is inar::ufactured usini?, Si liccn LSI and a thin film technology. 
f0(J05] :\nd ifrc30)1.rrion is the print head uf.36Udpi tdots p,:r inch), for exmnpk. t!K <1pprn,1ch of nrnking 
a chv~' circuit correspond ~:epcirnttly, respectively, bundling up !28 ink regurgiwtion nozzles, :,ncl 
nEurnLicturing is !e~1rned f.Jr the manut::icture approach. \.loreove.r, if it is the case \\·here rtsuluton ic: 
72Udpi. 256 ink n::gurgitation _nc:~zzles v . .:-.il! be fJrrned \\'lth eacb clrive circuit. 

lf rhi~, ic: expbined brief!:-,·, c1 drive c!rcuit and its terminal \'-lll be first forn,ed in,:. silicon 
substrnte 4 inches or rnc,n:: LSl fcmnatwn processing r,s a pmct3S l. Nl'.'.>'.L de:.Jikc'. re<-,uinc1: of the 
dectrcde by nickel etc , Ta-S': .. SiO, etc. is fonncd by the thin film technulogy as a proces; 2. Then, an 
ink supply -,,_·ay and ink feed hole::; are form,,d ,n the abo\/e--rnentioned silicon substrate by -.vet etchir,g or 
the :,andb\c1sting rr:ethud as cl process J. Furthermore, the larninabng of the septum i~: rnnied out that :.ht 
inl-: slm corresponding to each ink delivery ~Jwuld be fom:.ed using organic materiab .. such as 
photosensitive po1yirr1ide, as a pn,cess 4. And the ink :.c,kr \-vhich stuck the sheet nH:tal rnernber which 
becornes ,,\'nh attached sted sheet metal or poiyirnide, ~;udi dS epoxy resin ar.frl<.:,sive, ,b a proct'SS S un 
th::.'. silicon substr2rte. Jnd \Vas frmrn.'d by the abcve-mentiont:d scpturn is covered, and the detailed P<'lfb 
according to individual (ink guidance \'-:ay; is formed in it. Furthermore, a 40 microrn;;;ters. 20 
rnicron1ctt·.r~~ hule i~~ \ .. ·acat.ed for the part corresponding to the abo\.-·e~111entione.d f.letaUed resJst?nce of the 

:~:::~~\e~:~;t:::;~~;-~~~~;!tr\1~ejtsf:t;:\"~jc:~~,(~:ic'.:~· ,;/i;~;:;ir~e~f;:l,~:~l (~-~~'.i~.a~t~ g,~~)~~i,; ;.~,:,::~~~(;;·~~:tt~l~tcf~:;:lt~1\i;~'.l;: of 

wafer. :\nd finally, cutlet TEN GU of the dicing SdV-i etc. is used and carried om as ,i proce:ss 7, ,.md it 
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JP.! I<2454U9J\ [DEL\lLED DESCRIPTION] 

rnind dn aperture, 
i0007j Qrawing 6 (b), c,nd A.nd dn1,Ying} [<'!\ (b), mid (c) It is dnn:ving shu\ving ,he m.an,1LKtu,oc 
;_q-1pru,:1ch of the exocrgic heEid uf the :1bo\,,(:·•n1e11tioned tht:rrnal head in ordt:; ur ~1 p1 cc,:ss. 
dr?\\-i_t:tL.6_ (b\ and respecti\.,ely· ~- the top \"}C\.\.- and seclional \'"le\\' an ou.Uine. ~~ being sbO\\.Ti -~ 

**·t-·+: -- <Jr:t\Yi-1Jg_7 (a)~ (b.\ and (c) respecti;,-·ely ~- 2111 u_pper cast.::-·~· .~i.f%1.\Vi.ng._6 (a\ (b), and (c) 'Tlie /\~/\; 
cro.,;s-section \·je\v Fig.. of an uppt.;.r case is shO\.\T, in a det;:iil expansion partial diagrnmmat1c viev.- and 
the rniddle, and t.he B-B· cro%--section vie\v Fig of an upper case i~; sl1chvn in tlit lu1xer b,.:nh. 
[:0008] ln addition, in th:·se drDY-iings, although the expedie.m top of expl,rnation and all shc,w one 
exoergic head, in fan, t\YO or more such exoergic heads ~;land in a ro;,v, ;:;nd are frnnE'd 011 th,:. silicun 
~:t1bstrate of one sheet. r11orcover~ dx~r:-~!j_ng __ 6 (a)~ (b), c.tnd each~~ the se,~lional \:·iet•/ shov'<Ti belo,.\: -­
(1T21ising 7 (b), and ( c) It is e~lch the same as that of dw A··.i',' -:ross--section vie\v F1g. sho,, .. ·n ::1 tb;' 
rniddle. 
[0009] :-\bc:vc~rncnticH1cd rIL~iy~jJJg_(i (a) /\nd tlr[l?--jJ}g_7 (a) ··rhe condition irnrned-iately aft(r cornp1cting 
the process 1 rnentioned above•· a process 3 is shov,'n ThaL is. on the silicon subslr,;te l, th:::: currnncjn 
electrode 2, the common ::::kctrnde electric supply terrnirwl 3 (refr:r t.o dn:1\yingh the indLv1dual 
\\--iring eltctrode 4~ resistance S~ the dri\,·e circuit 6~ tb.e dri\·e circuit terr.n.lna1 7 (t\~~r(~r to dt\1_\\jJ;g .. 6 { 
tht: ink supply \vay 8, and 1he uik feed holes 10 veter to dr:1-.vrng 7 (a)} are frmned. 
[00 l (!J Next, ,lrc=i\\ing 6 (b) And cl{i.i\Vl!lg 7 (b) The cunditimi inmH::diatel:, a.fYer co:npkt:ng th(: 
rnentioned process 4 is sho\Vn. That is, the laminating of the septum m.ernber 9 i'., earned c,ut berwe,,.'n 
the part !oc,rre:d in the left-hand sick of the ink supply ,vay 8 of the ccrnmon electrode 2, th,': pa.rt In 
V/hich the indiY-idual \Viring electrode-tis arranged~ dnd each resistance 5 and resist:1nce 5. 'Tb(.~ \i_ ... J 

in.Yu ,vhicb the part by ,\hich a ian1inming is carried out between each above--mentiGned re:,1stmice 5 c/ 
the s~;ptum rriernber 9 begins to be extended bet,11u;n the drurri of a comb, then each r(:,;dance 5 in the 
part 9~ l on the indi"'-/ldt.u:d \Viring electrode 4 is 111ak1ng the configurat1on equj\:2dent to thf; gectr tooth d 
-:.:urnb. Thereby, the detailed int guide rail to \Vhich resistance 5 is lccatecl in the root pan bctw(:(:n that 
gear tooth [tnd gear tor:th is f(;rn1c.t.i Gnly fc~r the nurr.:.ber of· resi~:tance .5 by using the gc~tr toct!1 uf th_i_s 
cc)rnb as ~=t sepLunJ. ·rhrs septurr1 rnerr1ber 9 has the th:ckoess of .l. 0 rnicrornetf:rs or rnort· .. 

[001 J J ,.\ncl drawing 6 (.C) And dravvir,g 7 (cl The c:onditicn immediately after comp),,r.ing fr,,, proces~, 5 
and pr~Jtt':',s 6 \Vhich were rnentionu.l above is shO\vn. That is. th,, shett metal merriber l l has CO'-''-'·'n:d 
the drive circuit 6 and all the fields except rJie pan c,f the electric ~.upply t::::nrlirwls 3 and 7, ,=ind the 
abo'> c-mt'1Hiont~d ink guide rail also ha,, a top covered, ctrd f;.)1-rns the ink guidanct, \Ya;: i 2 cf the hc·,?ht 
rurresponding to 1 G rnicrorneler:, in thid::ness of the septum mernber 9. /\nd the rioD'ie hole l J is 
forrned in the pz,rt ccmesponding to resistance 5. and, ther~~by, the exocrgic bead 14 <.":quippt:d \>s·i,h th:.:: 
nc.:zL~le hc~le 13 of one trn1n is coropleted. 
[001 '.2] Urnally., in fu)] color printing, the black (Bk) sole possession of is takt'n by the amount of! uf an 
alph::::ber.lc character or an irnrtge J K.u-robe is added to three colors cf the. yellO\\' (. 1i) \>..:hich is su1)tract1\\~ 
prirnary· ('o}c;rs .. ~1 l\··lagenta (T\:-1:)~ rrnd cy·anogen (C~) .. artd ihe 1nk of a tc:ra! of four ,~.olors is netdcd for 
then, Thei-efr.1re, ako at the lov.·est, the nozz.k trarn of four trains i:, required. And according to tb:::: 
rrrnni.J,tCture approach mentiorn:-d above, il is possible to constitute the component of frmr trains in a 
m(molithic, and it is possible to also :1n-,inge the physical rclmionship of each. trnin correct!y by ih,~ 
rn;.mui:Kturing technology of today\, ;,erni--conduc:tor. 
[0013] Drawing 8 is drawing :,lic,,ving the conclit1on of having constituted the fut) cr./or thenmd ink F' 
head Dx the s1Lcon substrate l sho\vn in abovt--mentioned clrnv,·ing(i and nbove-rnentioned dr:,v, i nu 7 . 
th,, ;·t;ir,ro:-i e1r-0ctrod•'' 2 tlv, cn11 1mr~<1 r-,1tctrotfr-, de-~:ric :-;1 1n1-"I"' ter;.,-ii,,al { dv~ ii·i,·l;,.l·,.-i,J:,\· ,,:;••i1s•,· ,. . 
... \..· ,,.,.,___ ~;. . .! .... !._,.- '! -V' ~ ~;. ,.,._, -•!;. _,i__._ • ..... • •..- ..... , •V._ .l.,~• ......... t·' ..,!.) ,.._ ;.! A,_.''.',.. .... ....,..• -..;;..! ._ ,:._ \.~ '-'7!~, !~, 

dectrode 4, re:sist.ance 5, the drive circuit 6, the drive circuit terminal 7, the ink supply w,ty 8, the 
septurn member 9, the ink fred holes 10, the sheet rnewl rnernber 1 l, and the cc;mpc.merJt (ex.ocrgic head) 
! ,,; th,st becomes considering e:.:,ch pan of a nozzle hole l3 as 1 set 4 "**q•s,"'-r-s in additiGn, th;~ fxoc.:ric 
heads 14 of this drn\.ving are 1.l ***''** -- in order to show a sonfigurntion intelligibly .... dn,\'>·u1g (, r,J · 
·rhe thing in the c:ondit.ion of having ended to the sho\-\T} process 1 .. the process 3 is sbov-.:n, 
[CJ() l 4J As sbuv,n in th Is dntvvfog, the thenr:.a) ink jet head l 5 F cur exoerg.ic heacL;; l4 ( 14a, 14b, ) 4c 

lil 
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14d) are ),xate:d in a line, and an: arr:tngt:d, For exarnpk, \' rnk i~; supplied to ink guidance 
(refer to dr~r~Yi_n_g_{j (,~) and ~Jr~t~sin.g 7 of exoergic hearl 14a frnrn _l.J1k supply· \:,_=ay· ~a. tvt lnJ,- is 
supplied 1u the ink guidance \Vay 12 of exoergic head l 4b from ink supply '>va,y Sb. and C mk i,: 0:upph::d 
tf; the inl-~ guidance \\.:ay· 12 of cxoergic hc:.ad 1-+c frorrt in.I..:: supply· ':'J(:!y 8c. 1~ro1r~ 8d of j:tk ~:upply \\·ny~~ 
Bk ink is supplit'd to the e;,uergic lk'.i.d l 4d ink guidance 'v',ay 12-
[001 S] On the occasion of printing, resdance 5 energiz,:;s dtcrnati vely accord1ng tc, printmg 
inforrn::'l,_ion, it generate,; heat in ,m instant, a filrn-boiling_ phenornenun is genernted, and an ink drq.ikt 
L, breathed out frnm the nozzle hole l 3 corresponding to The resistance 5 _ By ,;uch ink _:et rnethc::d, m1 ink 
droplet is bre,d:ed our. in the ,llibreviation globular form of the rna.gnitude corresponding io the path c;f a 
nozzle hole 13~ on SJ)ace~ ser\:es as rnr1gnitlJde cf a l\\:ice- as n1any dia111et:::r as ;~ ;~ * =-t· ~ a_nd i_s r-:rlntt-d. 
f.0016J 'T'htt:L if the full color tb.err.nal ink hetid c_1t~tajnc::cl is the c:::tse \\·here re..:;cdutlon i_s 36Udpl. 1:. \;_;·Jil 
be equipped \Vith l 28 nozzle x4 train '"6-+0 nc.:zzle, and 'vVll [ be forrricd in otdrne ?.5n1mx 19 Grnrn 
magnimde, I\1oreO\'er, if it is the case \,-here resolution ls 72()dpi, 256 nozzle x4 tr,:in "' 1280 nozzle will 
be n-1ostly fonned inr.o 8.5mmx l 9.0nun rnagnitudc. 
[0017] 
[Problern(s) to be Solved tht: Invention] Ely the \Vay, the path and its arrnngernem spacing of a nc,zzlt 
hole are designed by the resolution (re:3ohnion of an irnHge) of printing. /\~, rnentiuned aboYe_ 3j1Kt tlK 
ink drop kt breathed uut by the shape of a globular fonn of tht magnitude corresponding to the pa,h of a 
nuzLzle ho le ~)preads in the path of the 111agnltudt~ of -i- * * * on space~ tbt~ -path cif a noz,:?..te hu le 1,~~ <.-J:.:.~s1 gned 
by om.': half of th,:; nwgnitud,:; of the dor pitch to print, For example, if 1t 1s the rnse \\here t\'Soluthn i~: 
360dpi, a dut pitch v-:ill be about 70 microrneters, thtT,~fr)rC the path of a nozzle hole\, j l I be fi:mn,~d in 
30~-~io n1icrcrn~ttrphi. l\:·'!oreo\:er~ a dot pitch 1,~~ about 3.5 rnicron1eter~;~ tbercfure~ in th::.: ccise r.rf 720dr:1l. 
the path of a nozzle bole i'., set to 15-20 rnicron1<.:::tcrphi, for ex:.i11,pL:. 
[001 S] Thus, if a pitch becomes der:.=,ilecL rhi: probkm that it become:, difficult for a;foesion sides with 
the other party- (gear-Woth equivnlent part 9-2 of the comb of lhe septum ,nernb,:r 9; at the rin,e of 
stickiri.g an orifice plate (sheet rrJt:;tal rnernber l l) on a sdicon subslraw l by \\.}lid1 a laminattng i,; 

carried out lo rkcrease in number, and to realiz,e ~,table adht3ion wi l! occur. 
[OU .l 9] .hc~\Ve\.cer ---- another side ~- printing ~~in.order to rnise 1\.:~solution, rnany trains--iz.ation \-Vhich. prints 

;.J:~~:ts\:
1
~~;} ~;;,l~]:~~~-~~~t:'.~i:~J~::l~:~;\z

1
:_
1
;~;::

1~~i,.~~:~;~sgi~l~~'.'~-::::i~~,g~t:ld the di.;rnaJ,d of tht: furxn?tion of nian) 

[0020] A(tl1ough rhe thennal inki,.>t head for foll color needs the e::-:c,ergic head oL'll kasi 4 trains a:, 
n:i::·ntloned rtl-.:ove, thtse exoergic heads ha\-'E: the drive circuit 6 1r1der>endent (}Ccordlng :.o an lndi\·idt;aL 
:}s shO\\T1 in dra\Ying .$ ~ ~}nd the clri\.:e cJrcui:. terrrdna] 7 is arranged in thest. \-'!on;u\/er) it :.11st_) has the 
h:~edrr U} an electrGde cornn1on to each healer eJ(~.rnenr. (resi.~rt.<-1nce 5) t()r e\·tTy e~-~ocrg1<.: head, ·rhcre 
m,.my connections occur in ccmn<.:::ction \'-.oit!1 this thermal ink head :md exkrnal circuit. :,nd a ,non.' 
advanced techniqu,:; is rquirecl of this conrn:-ctinn 
[002} j 1\loreo1-.:er~ since there are 11ot oniy· it but rnany th(: circuits by \\'·hich a ]a_:_11.in(}ting j3 

indept~ndemly carritd out in this 'Nay for G\7ery exoergic head, electrodes, the m1n1bers of cc.,nm'ction 
terminals, t'tC , fertilization of the exoergic head which ne,~ds a big area for the srlicon chip by <.vhich a 
laminating is cmTied out in these,, therefrm'. is formed in a monolithic (1nonolithlc) rs checked. 
{0022] For exmnpk, dr<1_;;virtg 6 (H}, (b), and (c) Since the exoergic k'ad \Vhich has the noz.zk hole 13 of 
one trnin is constituted from a sho\.VH cxarnple, th,:; width cf face uf 2rnm of abbreviation is nt:'.eded, /\nd 
\\/ith a .fuU color thern1al ink jet head.: sinre the four trains of t'ht·. ab(rve--rr.tentic>ned r;xoergic heads a-re 
fi.)rrned :,ucce:,sively, as :nentkrned abov<.:::, it ber;ornes 8.Srnrnx19.0m1n magnitude :.ibout. h fc,l!ov.·~,, f:)r 
exam pk-, cmly about 55 above-mentioned 8.Smrnx 19,Crnrn ::.:hip~; cannot br fornKd with 3U nieces 
and a 5 inches silicon wafer on a 4 inches silicon \vafor. Thus, :,inn~ there \Vere ,en inv thernnl ink ,ct 
j·,p•,•-l,,f·, c.,p.,,',,•"+·,,j , .. ,,J~o;,c;:•cc,,t'.'r~ ,.,,.,,.,_."c,.- •,,,i~•·)n·l·\ .. v.-"h1ov .. ·.•::., .. ,', .. ,.•: .... ; ... ,.-·' .,~c:l,.," l,r LJ ., l.,)k-J. ,.,.,)k 1 Ld,, '·''-· "Ai'-., •. ,, r~,in ,_,!,<.:. vYcth.,, !, ~,,:-,u LtL Lie i.l"·'··''-'n ,)i •~dlbl1Jt', tne nS,; u! a 
rnanutactunng c:o,.,t_ 
fOCl'.>"; l Th> k<+inic::>l P''<'1[·,(e1Y, ,·,f this jp,·pptin,1 J':, nffic,:-;pu l•~e t:~errq,•l ;,.l!. :pt fr,•:vl ;,~ w•~j·''·1 + 0 , 

~~~~r;;:~~.~~it~:~:;~:t.~ii: ~:~;)(~~,'.~j~~!,ui~i~.:1:;r~1li~;1:~:~-~~f1:~:,;~~-'.,~~1i;\(~i:;l \~~~tif 1;i·~~~~~f :i:i~~1

ei1
--:
1:/,'.,·

st
~:,~,s 

h np: //\\?\\\V4 _ j pd]_ in pit.go j p/cg i -bin/tran ... ,v,:;b __ cgi __ ejje 1 ...- 17/2008 
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[002~1] 

~1~\:,2;~~~e:~t \~~t~'~I~~ ~1;1.;:, }:-~:~I; 111

:1
1

~

1 

_\ /: t;;/:~·~;' ~1t: t-:\(~~~-i\\~~~~r::_~l~\(~\-~: f nt!
1

~(;: l~ ~~;\~:~• 111 t~t:;:t,~_:;~~:1, c:) \; l;~:o;:~\::~:~ ~:~i~; 
~~~:~~-:-~~-'.:l~t;,:,~:;}\;;;it;~\i~~~-l~:-~~\: \~:(~\:dci~~\\;~n,:~)1\1~,;~~f~l:~:~\~~-l~)(\ ~;~~~/~1:~~~~r:;,(~11~'tt;;j~:1~t'.~\\;;1t\:~~t 
1et head \vhch carries out the regurgitation of the ink drop kt frorn the orifice Ci}n,:sponding to this 
heater element making tb: intt:rface uf the abo\-t'.~rnentiuned ink and the ab::\'<.;··rr1enUGned heater 
eknv.:nt g,:ntrate :Iir bubbles. [t i:, prepared bet,veen the adjoining e:--:oergic htads, cmd it l-ws the singk 
ink SUJJ_ply \.,,.-ay ,.\.'hich supplies th:::: ttbu\·~~·--n1entlc;ne{i ink in conu:ton to the heater e]e.rnent of the 
~~xc,ergic hud of thf:se both sides, and is <.'.onstituted. 
[002)l I\ext, the thermal ink jet head of invention accordrng to claim 2 Pn~"pare t\,o or n1e;r(; r:xoergte: 
heads v:hich arranged t,vo or more be2;ter ekrnents u1 th~: shape of an ,trn:;y, and the ink supplied un the 
abO\'e-rnentioned heater element is heated ]n the a[x;\·e-rnl'.'.n\irn:ed beater elernent. hi~: the therm.a] mk 
je:r heed which ccm ie~, ut.n the regurgitation ofrbe ink droplet from the orifice eon\~sprn,ding to this 
healtr element by rnaking the interface of the ab.:-,e-mentioned ink and the ,.lbOH'.-mentioned heater 
element generate air bubble:,. The driving n,eam, \s,hich is establlshtd between the l st e:-rnerg1c bead and 
th,'. 2nd ex.oerg1c bead, and supplies H driving signaJ cornmon tc, then-th heater demcnt in the exot:rgic 
head of' foe abO\'c.' l st, and the nHh he:ner ekrnem in tJH., exoergic head c,f the :fr)o\-~.'. )nd. Supply uf the 
abo\·::::-rnemioned dri', ing signn! rhis means, and tire con,n;c,n electrode ~_;f the exCJ(::rgic !F:ad 
of the abo\-'(:·. l st and the cc;rnrnon eJc~ctre:de Df the exocrg.1c head nf the abO\\~ 2nd I3y cho:..-Jsing it as t1Tne 
d,aring, it h~l::- the control rne,ms \\-bich contrn),; the abo\-e-rnentioned dri\ing means to carry out_ the 
tinw-sharing clri:.·,:· of th!'..'. heater eiernent of d-k· t>xoergic hc:::_d of the above L3f, Dnd the heater element cf 
the exr}erg1c head of the abo,-\~ 2nd~ and is constituted. 
[0026] Furthern,ot't.~, the therrnal ink jt:t head of imeniiun ;Jccording to clairn :; Prepm.> t \\O or rnurt 
txuergic htads \Vhich arranged T\\C, c,r more heater ekrnems in the slupe of an mrny, :ind the ink 
supp!ied on the above-mentioned heater element is hea:.f.'C\ in the :::.buvc-rnentioned heatt:r element. Lis 
the tberrnal ink jet head ,xhich earn es out the regurgiwrion of the ink droplet from the onfo::e 
correspond,ng r.o this he:::iLer ele,nent b> making the interfa(,.'. of the c,bo\e--n\entioned ink and the ,Jbu\·r_- .. 
mentioned heater ek:nent generate air bubbles. \fake n into an integer and the curnrr,on electrode uf Ll:e 
exoerg.i.c ht.::ad of eye the n+1 st trains and Lb::: exoergic ht:.r:td of t::ye the n•t-:~'.nd trdins ·i:3 ~~onsr.1tuted frorn a 
single con11T10:n electrode. Tbt: co1111-r1on electrode of the exoergic head err eye the n-~·3-rd train~~ and the~ 
cxoerg1(: hc::1d of eye the n :-4th trains is cunstitutcd fro1rt other singlt~ con1rnon eJecr_rodes~ and ·it hr1 .. ~) the 
driving n~1eans \\ll"ich carr1l~S out the l1rne"'shnring dti\:e of the: heater (~le1Tlent in the e.\Gergic head c~f ::.~}r; 
the n-t-)nd :.re.tins of the abo\··e~ and tht heater (=~lernent in the exoergic head of c~yt.:. the n+.-)rd rrains cf The· 
abo\.\';, and is conslitukd. 
[G02Tj /\.nd by rnaking m into an integer, like claim 4 pubhcabon, :.b: heat.er eknH.>nt in the e;,,oergic 
head of eye them+ 1st tr<'lins c,f the abo'_.e and the hedtr element of the ,:xoergic lK'<icb of eyr: the n,"')nd 
trains are the same pitche:,, and only l/2 pitch shifts a lo(:atlon and is urranged. [\.foreowr, 1<.,r exarnpk 
lik,: claim j publication, the exoergic head d eye them+ l ~ct trnim and the exoergic he<'1d of t,ye the· 
m+2nd trains are constituted sG that the regurgiw.tion ofth:: ink of the san,e color may bt curried out. 
f\·1orto\·er~ the dot densiry according to ciairn 6 \\'hich is rn.ade to lJreathe r;ut bI,ic.k ink frorn the exo(}rgic 
1K:ad of eye the l st train and tbt~ e:-:;oergic hf:ad o! the last train, ::md is nrnde to breathe c,ut co\or ink from 
other exoergic heads like and by ,vhkh Uii':, color ink is breathed out is constituted the twice of the de/ 
density by whch the above-mentioned black ink is breathed out_ fr)r example. 
[0028] 
[Ernbodunent of the lnvemicmJ Hereafter, the gesta(t of opcTa:_ion of this inventic,11 is explaincL 
referring w a drawing. Qra\vingJ (<'1) It i~; the top view '3i'lowing the configuration of the thernul ink Jet 
head in Uw g~~stalt of l operation, and i~: this clr<Jy.:ing (b). J: is the sectional vie\v, [n additiGn, this 

i~~~:i:g~~r?,l~;:~~~,~~:~:!rr iI~~~:~:;:::~ i';if 1i~'.:~;~:::~::r~,~~~:i:~'.:~Ii ~:f :,~~:;:~I:~~:l\;~\:~i~\;,y 
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the thin f'1lrn tcchnc.dogy. /\!though the con.d1tion by tbf; pJa_ce \vhich forrr1ed 1he ink s1..ipr;}y ,vay by \Vt:t 

etching or the so.ndb1,J.s:ing rnethod i:, :,hcmn and it -;\'a.s formed in the jJicon \vafer at the rnonc)illhic, 
mil\ one piece is started ancl sllo;;\n frurn wsid1:. 
[0029] ·rh1s thern1al ink jet head 20 is,,-,_-,,_,_._. _____ "'_____ and Four dr.i\..-e c1rclnt.s 22b~ 2~:.c.~ and 2~d 
me fc,rrne:d in the silicc,n substrntt 2 l so that it may be sho\vn. On the utber hand, re:j:;trnKe 25-J is 
connect:::d and forrned through the indivJdtwl -;viring dectFKk 2.4- '1 between ! st cornrncm electrode 23,L. 
find resistm,ce 25-2 is connected and fr~rmed in l st drive circuit 22a through the indi\'idu:d v..'lfing 
elec.trcd.e 2,+-2 bet;vee11 2.r1d cocornon electrode 23b. 
r T) ~ (;i .-, - t'' .. t1 .,,, 1· ,.,._,j .. ,-.' c-•·,-) .,c, ., ' ·i . ,, '"'j''' ., .. ," -, ·'] 'l'"; f<,n'l 0 ( f,~·-· i · ,-11 th' ir _];' ·i ,-;, -.- i '. -: -i,- -.,.\ _ _,~'-',: th1 .!iC <) {11;,1 :l(l:.l'. 'r,.~L:<:L<..,, , .. ,.-~_,. b ,.,_, :J.,,.,.1.,-.-, ,,J,,: ··' : '" ;,_:_u ;.~ 'V lU, ,.v~ldl ,\'Ji>tlJ, 

clec.trode 24---3 b'--~t\veen cornrnon eltetrode 23b of the al;o\ie 2n.d, an.cl resistance 25~4 is connected and 
fc,nned in 2nd drive circuit 2.2b through th~ individual \viring electrode 24A between 3rd cun-irnon 
electrode 23c. 
rucn l J Sjn.-iilE:.rly, on the other hand, resistan;,::e 25-5 is connected and formed thrGugh zhe individual 
\viring eh::clrode 24-5 betv,et'.n common deetrode 23c of tLe above 3rd, cmd rt:-;_;i~,tance 25-6 J3 c:cmncc:ed 
and forn:ed throt1gh the irHJj\·icluDJ ~Yir1ng elecf.roch.~ 24~6 at 3rd drive circuit 2.2c bet\VCfn 2]d of 4th 
cornnH_m eit~Clror.ie. 
[t',(,1;·1 /4 ,,.•j nn ·th," 0 ):)1°·1· 1·:·-ii-,,,; j'"c;ist··111"e ;-;_7 '" Cfi1'lJ1"(':,~d ,,nr! +~-·,1-1·1··{"'' :!,•'Ol'Gh 't·!,» ;,y,;,.,;(~',·;co) ''-':i-i:·i,-, ;.-.....,•,/._. ..•. , .... .'.!\. , •. J} ·•·'-••· \ •. \. 0 \,. f.,.( -'·"-·-..:. \.-. .. \., ,_..,, .\.,, .. ···•-· .• .\.•) .,._,'\._. •'-·'-'•'-•'-• ,__._,.;,, •• <._ •• ,\.-...·\.-1. • • .. L -1-t_-;, ... .!. ,'-., ;.!,\.i,.\.-.,.i .._i:{ \,! ,.\. 0 

eJ.eclrodt 24~ 7 bet\veen 231.J uf cornrnon elect.rr.H.·.le~~ of the abcrve 4th'1 and resistan(t_:. 25~8 is connected 
and f<_,rrned in 22d of 4th dfr,t:.'. circuit thrnug.h the imlividmd \\iring electrode 2~1-S be,.1.v,-:en 5th corrnncn.1 
electrode 23e 
[0033] The electric supply terminals 26a-26c are connecttd, cmd it is formed, and the dri\'e circuit 
tern1inaL3 :!.7~:.t--27d connect ·\\:ith the five ub(Y\'e~rr1entioned cornn1on electrodes 23a~23f>. t\~~-~:pect_·\:·ely~ and 
it i·s fonned in four drive circuits 22a~22d Jt i_hem, respectively. 
[0034 J A ncl along \viU1 a longitudinal direction, il center ~;e,:tion cuts and lacks the common electrodes 
:!3,<23e, respi:ctively, and the ink supply ways 28a-28d are fr.irrnecl in the ]mver _prL Although nor 
iUustrat<.:;d, the ink. fr.:ed ho[es \vhich penerrak u silicon substrate 21 are open t~;r free pas,;;,:ige in 
especially 1hesc· ink supply \q.1ys 28a-28cL ,·:nd it is formed in thern, rc~;lK'Cilvely. 
j0((i5J Froni thci,e ink feed holes, Elk ink i:, ~,upplied to l st rnk supply '<\'i1.Y 28a and 5ih ink :3upply v,ay 
28e in th1s tx~trnp!e, And Y ink 1s supplied to 2nd ink supply \vay 281\ J\J ink: i~; supph:-d to 3rd ink 
supply \',ay 28c, :;,11d Cink is supplic:d to 28d of ,,Ith ink supply way. 
[0036] Dra-,ving 2 (,I) In :lw ,;am,~ rnanufacture process D.S the com·entional exoergic head funiH.'r ,;h,;-,\n 
1n dr;1\vin.g 6 and cl-r;t_\f}JJg, 7 frorn the c.tb(:;\·e-rrientic,ned cf_;ndJtion (~arry out the lr1rninating uf lhe ~~ep!utn 
,xhich forms the ink .s]N ,:urresponding to 1.:ach re.sist[1nce '.25 (25-1, 25-2 .. 25--7, 25-8). and stidz an 
orifice plak, i,)rm. an ink gujcb.rn.(: \\'HY, and package formation of the nozzle hole is carried our by 
excirner Ja~;er. [ 1 i:, the top -.·inv shmving the fini::;hed prnducr of the therrn::d ink Jet k>:d frJr full color 
started as H sirnple subst.anc(\ and is th1s clra\\:·1ng (b), Jt is the ~~ectiDnal \.-·ie\V. })r;~)Ying 1 (::t) and (b) 
\\·tr!ch \\-'ere rnenti()ned above It is d.rP.\~jng.2 (b) in piles io sorne c--o_n1n1on eL~ct.:·{Jdes 23 C23J--23e) and 
th~ pDrt of the indi..,/idual \vi ring electrode 24 (2.4-- 1 to 21-f -·8) in the conclit1on \\,··h1ch shov,/~:_:cL Sc th::-.1t it 
rnay be sl\oYvn the pan the iaminating of the septum mernber 31 is carried out_ and excluding tht, 
arrang:::rnent section of the drive c1rcult 22 (22a~22ci) to a it top~ ... the orifice plate 32 (32?, 32b~: 32c~ 
:Cd, 32e) of five sheeL, --- this drawing (ct) and (b) lt is stuck so that it may lx shov-..n. 
[003T] 1n orifice plate 32a, the nozzle hole :n (33-1, 33-2, ... , 33-7, 33-8) ofa predetermmed path (it',_lw 
resolution of this thermal mk head 20 is J60dpi, in this <:,xarnpk. it will rnen,_ic,n later about l 5--
20microrneterphi and this) bundles up at th, predetermined spacing (about 7U rnicroroeters\ and r', 
forrned in the location correspond·ing to resistance 25 ... ] a.tit~ respecti\:·eiy·. 
[0038} Bk ink of l st ink supply ,va:.,,- 28a rnentioned above L, supplied to the nozzle train c>f the nozzle 
bole 33-J of orifice plate 32a, and Bk ink of 5th ink supply way 28e is supplied to the nozzle train of the 
noz2Je he.de 33---8 crf orifice plate 32e 
[0039_1 And'(' ink of 2nd inl.:.: supply way 28b The nozzle tram ofihe nozzle hole 33-2 of orifice p)ute 
32b ,Ind the nozzle twin of a nozzle lw(e D--3 are supplied. Ivf ink of 3rd ink supply way 28c The nozzk: 
train of the nozzle hole :n .. ,~ uf orifice plate 32c and the nozzle train of a nozzle hole :n--5 arc suppfa,d, 
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JP. l l--24:;,:;U9,i\ [UET.c-JLED DESCRl PTION} 

(incl C Ink ol 28d uf 4th ink supply \V?,Y is supplied to the nc;zzle tr,lin of the nuz?ic huk 33-6 32d 
oniice plat('.s, a.ml the nozzle tra1n of a nozzle hol,: .33-7. 
[0040] Thus, the .ink supply \Vc,y 28 '\vhich is t~quipp,":'.d \Vith the nozz.k tnJ,in of eight lrnins fer ever> 
color, the nozzle train, i.e .. 4 classification-by-color sum tou:J, of t',vo trains, and stipplit:s ink to thr.,sc: 
no;,:zk holes 33 consists of five [ fnver i three/ than the number of nozzle trains 1, and fr;ere are aho 
five common electrodes 32, tvioreover, the nurnber of the drive circuits 22 \Vhich \:arry out the exoerg1c 
dn ve of the resist:ince 25 corresponding to those nozzle trains i:, fuur, and that of t)1~: drive circuit 
terrnirnls :?7 07a-27d) is fcn.u· 
[OU41J Thus, it consists of four drive cin.:mts 22 so that the exoergic drive of the resis,.ance 2::.':• uf the 
nozzle hok 33 DLhe double number of train:;; rnsy be controlled by tinH': sharing. Thus, it is l kHz -
l OkHz (] rn s~;conds - l 00•-micro:,econd :,pacingj, a period, i.e., a h:gurgitation repeat fi.·;;·quency, fur U1(0 

energizmiun puise wicllh to the :csrst::mce for the regurgitation of ink (!,eater dernent) lo be l 
rnic:ro~,ec:ond, ,md for that ,,r 1irne-sbaring clriw is pussibk rnz:k:e i.nk breathe out by the fr,k1\:,,ing sigmd 
frorn the san1e nozzk bole inn thermal ink jet hecrcl. Therefore, there are time dlo\\.·ances of enc,ugb as H 

drivt, circuit -.Nhich can operate \Vith several lOrnHz or the period tx:yond it and it is made w drive 
resistrmce of the nozzle train of t\vo trains by time sharing using these time aUo\.vances 
[00421 J\brenv<:::r, since sufficitnt time all,J-,vances are betv-ieen the first exoergic drive to the rtsist~,nce 
same as mr.::ntic,necl dbove, and the next exoergic drive, e\·en if it also considers the rehhon <..1f :he 
rnaximun1 dkmiecl current uf the exoergic head which is taken into con~:ideration, frv t.'xurnpk in so!,d 
priming and p,~riurrn~; the above-nJi:ntioned (Y,J.cating a time interval a littk} tinK-sbaring dri':t:, th: 
focror in \vhich thi~: tirne-Auring drive reduces printing speed does no,. become. 

] ~:\nd ".>vhile 1hi~ therrnaI ink. Jet head 20 1s equipped 'vVlth the .nozzle trtdn of tY'/O trzdns, ctnd the 
nozzle train of a total ,.)f eight trains for e\\~ry color, the. \\/hole rD:tgnitude cDnsi.sts of dln1ensicins 
\\"ithc>ut the :.hing and great diffc-renct: of the nozzle train of tOur currventional tr,1ins sb.o\vn in c:1.r~r~Y:i_ng 

l 0044] Drawing 3 Solid printing by the nozzle train of one train of the abcn·e--rnentioned therm.al ink 
iet bead 20 is sho,.\·n t.yplcaDy. Ifit is original, in tht~ dot array of'360dpi, the nwgnitude ofa nozzle !;,;Jc 
is 30--.:1,0rnicrometerphi, the ink droplet had to spread t\.1,ic.:l:'. in the pitch of 70.6 micrometl:·rs. :md each 
printing dot must. ~,tick in the above--rnentioned solid printing. Ho\vever, in the gesra!r cf this oper2tion, 
in order to print by <1rrangen1ent t"wic:e foe H.:3olution of a nozzle ho\e, the path of a nozzk bole i ,, forrn:.::(1 
in 15--20 mKrnmeterphi \vhich currc,ponds in the dm srrny of 720dpi, And arrangemrnt of the nozzk 
hole of the nc,zzle train of:.\\'O trains c,fthe sarne color is 2 pitch ;.,,1- can-1,:;:_-l out [ l i ], and is fonr1ccl. 
[0045_1 Dr:r;ving ."3 0-.l) The arrangcrnem relation of the noz.zl,: hole of ,.,vo tr:::,ins c,f sud-1 same cok,r is 
,:;ho\,Tl. This drc:wing ( b; Tuning is taken so Hrnt lt rnuy print to the ;:;mne printing arc.:, ,)f :,pace In the 
nozzle train of t\,'O tr::dn::; by nctu:d printing, although the case \Vhere printing timing is shifred ,rnd 
prl.nte,J in the noz.z.le train of l\VO trains i.s shG\.\"n in order to sho,v a gap of 1 /2 pitch:, and it i.s drn.Y~:ing __ 3 

Printing is perforrned \.\d.h foe dot density cf 1/2 pit.ch cf tilt nozzle hole 2may of one train so that 1l 
n1ay· be ~~h(>\Vn. 'Tlrus, a. srnaU orifice (nol~z}e hole) c~.Hl be for.n:erl and tV•ilct~ fin cztse an orif1ce tr::ljn is 
the config,irntion of one trnin J as many resolution as this can be realized by using tb: onfa:e: train of 
t\.VO tr:iins 2 pitch ** carrie.d out [ l / J. 
f0046"j Thus, in the gestalt of this operntion, by communalizing a drive cir<:.:uit, a feeder circuit, and ,In 
ink supply \Vay in the orifice train of t'NO tr,1in:, .. the rniniaturization of::, chip rnn be atwined, and a twice 
[ over foe past J r1s many nozzle trn1n as thi~~ can be constituted with the same siz.<::: aLnost as the former. 
,,.-itbuut enlarging size of a thernul mk je.t htacL tvforeowr, the high definition thenrnd Ink jd head 
"'/.,thlch has t\v1ce HS n1an:/ res(Jiution as this can c.onsjst oftecbrrical lev::.~is of the convent.1e:na! rnlcro 
prGce:,sing practiecd. 
f.OCL'.t 7J In addlt.tcHl:·. although') as _fi.\r a colur picture~ aI\\.'ays fine high re~~oJution .i_s dt:rnanded:: bJack 
priming of Jn alphabetic character etc. de-e's not require high resolmion su rnuch, \lc,n:(Wtr, generallv, 

;~;.~;i:e~~,;~•::i:£1;~r ;:,: ~::,f ,:~:;i~1~~~E;:r~~:::~~:~~:£~:2~~:f jf i~iii[!::f i:i~~~,~I:~,'.~"' 
l; l 7/2008 
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is mainly taken by alphabeti( character printing by rbe twice as rnany aperture as thi'.~. 

~(;~;~~}- 1;;:·l:\\)ra~~j tt;::r~~~\~f i111:t}~:·t(~1~;t ,\~1:~ c~~~:~:tg~{~-2!~~~::-;~;~\:t:1tt::~-'.~t2: ~\~L ~~(,;~~{~};~, ~rnd ·:~':) ·' 
(br His thi::, drn\ving (a) sbout the printing dot of' EH, ink. The same dilation n1t,o 3hO\\S Thw:, if 
constitmccL priming speed can be: urised t\vice by slrnring prinLing with the l sr tn;in and the 8th tn:in In 
rhe case of printing in the alphabetic: character only by black {tbe odd nun1ber trsin c,f for eX<UT1pie, 
printing dsta being p6nted 1,vith the head c,f eye the 1st trnin .. and an eYen nrnnber wiin l·xing printed 
\vith the head of eye 1.lle 8th u-ain). 
[OU49J J\loreover,. Jt is nwde 10 carry om the regurgitation of the ink droplet (t:--1r '.'x,,mpk, b>ck) of the, 
:,,rn1c cokr frorn the orifice train~; oL.d l tight trains, nozzk: hole arr::rngtrnent of the c,rific( t, ftin of eight 
trains is shifted by the physical relation.'ohip of r.lw integrd multiple of a pitch \Vhicb c\~1.c:rrmnes 
resolving po'Ner, re~,pectivdy, and you rnay make it arr,mge in above--nlentioncd ,_ ... ,, ,,.,,, 1 ~ ,;,, .. ,_,,, .. -,,, 

Then, although it is a single color, a very hgh definition printing image can be C!btainnl. 
f0050] [n addition, without restricting to thi~\ the nozzle trnin S-1r every color is constituted frcrn ,,ne 
trnin, and you rnay make it drive resistance of the nozzle train by tirne sharing_ altk,ugh the ge,:Udt cf 
the above~menlioned operation showed the example \Vhich ail corL,titutes the nozzle train of two rrai,E 
for every cobr. 
[005 l 1 Oi<l\'-Ing S (a) Ii. is the top view showing the configuration c.;f the therm,al ink jet head in the 
ges1.alt of orL,,r operations. and is this drav-:ing (b). It is the sectional \'leW. This cfrcrn,ing anc1 
:'\tthougb this therrnal ink je.t head. 2Cf is equirJped \vith the or.ifice t.r<1in of resistance 25 1 :..Yf f~_;ur t:-:jn~:.~ 
c1r1d four 1n.k· supply '1-vay ?.8~ corresponding to this _~;u that it rna_v be sho\vn~ three clri\'t: clrcuir 22: {_)f 

;_:mnrmm eltc1.rod_-::: ::3' i::; t',\O configurations. This drive principJe is t.hc same as tlLt1 of die cas~: of rbe 
r.herrr1al in_k jet head 20 sb{)·,.:vn 1n drfl_\~~iug_j_ -- drrA:-:~·r(ng __ }. . 
\0052] According to this configuratinn, it i::; the: re,:;olution of 360dpi, for exmnple: .. and tht cc;nfigurnfr~11 
of 256 nozzles, thf_;n r.ht.'nnal in.k jet bead 20' can be abunt designed \Vith a 20rnrnx6rnrn dimension rn 
one train. In the conventiornl design sho\vn in (1U1_\\ing 6 -- dGr-,ving8 , it is a 20rnmx8mrn dinwnsion, 
and although th1s be,~.omes 30 chips on a 4 inches silicon v,;z:,for, it ccm fonn 40 ('hips as 1, is :?.On1m>f rnrn 
like this ex?1rnpk t\·loreover, in a 5 inches silicon \.vafer, 75 chips can be formed '-"ith tlw conflgurntii_,n 
of' this exam pk to 55 ccmventionaI pieces 
[0053] Thus, the number oftb:. chip \d1ich c,m be ta.ken .fron-1 c,rn: sllicon ·,"afer ser\'e::, :;.,, a clifft,rence 
'.vhich is )0 percntt or 40 percent and can contribute to irnproverncnt in productjvity £2lTatl:.· :riortoY\':L 
dra>:.,.11ng S (a) fJ·on1 ~- sin_ce th_e nun·1ber of connection ter1T1ina}s. \}.J.ith the ext\:ric.\r c;:n also b::_> reduc<::d b::· 
half su that clearly. the rnaintensncc sen ice of the th;,,:rrnal ink )Ct he,rd whidi '.;tT,Cs ,r:, ,,,,.,, .. .,- .. -,."'"'•''' \\·,u, 
cornparatively high exchange frequency in a color printer becomes mounting ;o the body of prinicr 
equipmern is also easy, and c,tsy fm· th1-s rca:,on, and a r.hennal inkjet head -.virh rnc,re high prncricality i~; 
realized. 
[UOS-i} In addition, Vdth central common electrode ·.-!T, ,:ither, if only the nurnber (,f mb,tration i~: 
connectt'd by nuking drive c1rcuit 22' of one side into c.l lot,. an orifict: train can be exknd,;;d at. any c.c,sl 
like :,ix ,_r,jn::; or ,~ight trains from four tn,ins, and, as for the ~1bove--n-1entioned configuration, higher 
ck:finiticm printing can be realized. 
[00)5] 
[Effi;_,ct oitl1i.:: lnvention] Since according to this invention th1-:, orifice train oft\VO trains i:, 2 ,;c:,,,.,.:n 
carried out [ 1 /]~is arranged and r.:ni~.l the diarru~ter of an orifice is rr1ade detaiit:.d as e,xplained t(1 the 
dcL,il above, it. lxxomes possible easily tc1 realize the thenrwl inkjet head which printing oithe clouhlt 
rcsoluticm can be perfigmed in the process tolerz,nce cJ the usual laminating processing, thercfon: 
performs high definition printing 

~i~i-~~'l!~~~:-;:~;:r~;d\jt:t~~l:tl;/;j~;it:;_:~:\~::.'.n~fj t,'.~: :,::-~l~~r:~~:~1 ~~:~~j-/~;: (!~r~\1~/\1~:;~~~:~,:~~? ~.~~1:~1£:;~~;-~,;~~Z, ,! ~; :{~:t 
number of drive circuii.s, therefore the nuniaturization of a thermal ink jet head of 11. is utbined. 
[OOSTI fv1oreover, since a thermal inkjet h(iad lxcomes srnall siinilarly, the l()rmer cml incre;:;,s;c: at kasi 
the number of the thermal ink jet head formed in one silicon sub~:1.raw 40'!<) or more, therefore the 
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prc,du::.tivity of a thernrnl mk jet head irnproYts. 
[C058j i\,Joreovcr~ since tt dri\:e circuit terrninal is hal·ved \\'ith a dri\·~e cj-rct1lt. the rn::1inttn~:n.v .. ~e ~~er\ .. ice. of 
Lhe color prirncr Lo \Vhich the rmrribtT of connection terminals \\ith the ex.t:.:.Tior i:, !·rn[ved. ,:rid rn,;1_1nting 
to the body of a printer becoines easy, therefore the exchange fin.p.iency of a prinl head become-: 
con1parativt:l\· high becorr1.cs :._~asy~ thereby~ Lt5er--friendliness becon1es good and reUcn·1c.e. of ::1 ct.t':~turt1t:r 
can be olJUtined, 

[Translation done.] 

http Ji \VW\\-4 .ipdLinpit.gojp/cgi-bin!tran_ \\--tb __ cgi __ ejje ;-l 7.!2008 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
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1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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Art Unit: 2853 

DETAILED ACTION 

Terminal Disclaimer 

Page2 

The terminal disclaimer filed on 02/01/2008 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of U.S. patent 

associated with the application identified in the terminal disclaimer has been reviewed and is 

accepted. The terminal disclaimer has been recorded. 

Claim Rejections- 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

1. Claims 1-3, 5-13, and 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over the applicant's admission as prior art (FIGs. 1-2) in view of Askeland et al. (US 

2003/0142159). 

The applicant's admission as prior art (FIGs. 1-2) teaches a chip for use with a printing 

device, comprising: 

a first/third heater array (208, 210), positioned substantially adjacent a 

first/second via (202, 204); 

a second/fourth heater array (210, 212), positioned substantially adjacent a 

second/third via (204, 206); 
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a region, positioned between the first/third heater array and the second/fourth 

heater array (The region that is defined by the cyan heater array and the magenta heater array); 

and 

first and second temperature sensing elements (222, 224) operable to sense a 

temperature of the regions, the temperature being representative of the first/third heater array and 

the second/fourth heater array (The temperature in the region is due by the heat generated by 

both Cyan heater array and Magenta heater array). 

The applicant's admission as prior art however does not teach wherein the temperature 

sensing element is substantially centrally disposed with respect to the region. 

Askeland et al. discloses an inkjet printhead having at least first and second heater arrays 

(FIG. 4: Two arrays of elements 318) and a temperature sensing element (FIG. 4, elements 440 

and 430) for sensing the temperature in a region between the arrays, wherein the temperature 

sensing element is substantially centrally disposed with respect to the region between the arrays. 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 

invention was made to modify the prior art printhead as admitted by the applicant to position the 

sensing element at the center of the region between the arrays as disclosed by Aske land et al. The 

motivation for doing so would have been to gain the accuracy of the sensed temperature in the 

region due to heat generated from both arrays as taught by Askeland et al. (FIG. 4). 

• The applicant's admission as prior art (FIGs. 1-2) also discloses the following 

claimed invention: 

Regarding to claims 2-3, 6, 12-13, 16: wherein the temperature sensing element 

comprises a temperature sensing resistor or a thermal sense resistor, wherein the temperature 
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sensing element is positioned substantially planar to each of the first heater array and the second 

heater array (FIG. 2: Temperature/thermal sense resistors). 

Regarding to claims 5 and 15: The applicant's admission as prior art, in view of 

Askeland et al., discloses the claimed invention except wherein the temperature sensing element 

is positioned at least 300 microns from each of the first heater array and the second heater array. 

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

made to dispose the temperature sensing element at a desire location from either the array 

corresponding to the distance between the arrays, since it has been held that discovering an 

optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 

617 F. 2d 272,205 USPQ 215 (CCPA 1980). 

Regarding to claims 7, 17: further comprising providing at least one control element 

operable to receive a temperature measured by the temperature sensing element and to heat the 

first heater array and the second heater array (Specification, paragraph [0008}). 

Regarding to claims 9 and 19: wherein the temperature sensing element positioned 

between the first heater array and the second heater array is different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array (FIG. 2, 

elements 222 and 224). 

2. Claims 4 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 

applicant's admission as prior art (FIGs. 1-2) in view of Askeland et al. (US 2003/0142159), and 

further in view of Edelen et al. (US 2005/0052500). 
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The applicant's admission as prior art, as modified, discloses the claimed invention as 

discussed above except wherein the temperature sensing element comprises an n-type implant 

donor thermal sensing resistor. 

Edelen et al. discloses an inkjet printhead chip including temperature sensing resistors 

implanted in the chip, wherein the temperature sensing resistors are made ofN-type material 

(Abstract). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 

the invention was made to make the temperature sensing resistors in the prior printhead by 

implanting N-type donor as disclosed by Edelen et al. to obtain higher temperature coefficient in 

order to easily detect temperature changes with more precise measurements (paragraphs [0044]-

[00451). 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 10 have been considered but are moot 

in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground( s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 3 7 

Page 6 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to LAMS. NGUYEN whose telephone number is (571)272-2151. 

The examiner can normally be reached on 7:00AM - 3:30PM. 

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

supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 

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

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

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

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

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

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

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

/LAM S NGUYEN/ 
Primary Examiner, Art Unit 2853 
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Responsive to the non-final Office Action dated November 1, 2007, Applicants submit 

the following amendments and remarks. In light of these amendments and remarks, Applicants 

respectfully assert that all of the claims of the patent application are patentable over the cited 
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Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims, which begins on page 3 

of this paper. 
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Remarks begin on page 6 of this paper. 

Conclusion begins on page 8 of this paper. 
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Amendments to the Specification 

In Paragraph [000 I], please insert the application serial number "11/324, 167" of the 

related application in the space provided in the paragraph. 
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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Listing of Claims: 

1. (Currently Amended) A chip for use with a printing device, comprising: 

a first heater array, positioned substantially adjacent a first via; 

a second heater array, positioned substantially adjacent a second via; 

a region, positioned between the first heater array and the second heater array; and 

a temperature sensing element operable to sense the i! temperature of the region, the 

temperature being representative of the first heater array and the second heater array, wherein the 

temperature sensing element is substantially centrally disposed with respect to the region. 

2. (Original) The chip of claim 1, wherein the temperature sensing element comprises a 

temperature sensing resistor. 

3. (Original) The chip of claim 2, wherein the temperature sensing element comprises a 

thermal sense resistor. 

4. (Original) The chip of claim 3, wherein the temperature sensing element comprises an n-

type implant donor thermal sensing resistor. 

5. (Original) The chip of claim 1, wherein the temperature sensing element is positioned at 

least 300 microns from each of the first heater array and the second heater array. 

6. (Original) The chip of claim 5, wherein the temperature sensing element is positioned 

substantially planar to each of the first heater array and the second heater array. 

7. (Original) The chip of claim 1, further comprising at least one control element operable 

to receive a temperature measured by the temperature sensing element. 

8. (Original) The chip of claim 1, further comprising: 

1790905.1 

a third heater array, positioned substantially adjacent the second via; 

a fourth heater array, positioned substantially adjacent a third via; 

a second region, positioned between the third heater array and the fourth heater array; and 



Canon U.S.A. Ex. 1003 - Page 193 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

U.S. Serial No.: 11/323,809 
Title: "Methods and Apparatuses for Sensing Temperature of Multi-Via Heater Chips" 
Filed: December 30, 2005 
Page 4 of8 

a second temperature sensing element operable to sense the temperature of the second 

region, wherein the temperature sensing element is substantially centrally disposed with respect 

to the second region. 

9. (Original) The method of claim 8, wherein the temperature sensing element positioned 

between the first heater array and the second heater array is different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array. 

10. (Currently Amended) A method of fabricating chips for use with a printing device, 

comprising: 

providing a first heater array, positioned substantially adjacent a first via; 

providing a second heater array, positioned substantially adjacent a second via; and 

positioning a temperature sensing element in a region between the first heater array and 

the second heater array, wherein the temperature sensing element is operable to sense the ~ 

temperature of the region, the temperature being representative of the first heater array and the 

second heater array. 

11. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing element in substantially the center of the 

region. 

12. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing resistor in the region. 

13. (Original) The method of claim 12, wherein positioning a temperature sensing element in 

the region comprises positioning a thermal sense resistor in the region. 

14. (Original) The method of claim 13, wherein positioning a temperature sensing element in 

the region comprises positioning an n-type implant donor thermal sensing resistor in the region. 

15. (Original) The method of claim 10, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises positioning the 

temperature sensing element at least 300 microns from each of the first heater array and the 

second heater array. 

16. (Original) The method of claim 15, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises positioning the 
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temperature sensing element substantially planar to each of the first heater array and the second 

heater array. 

17. (Original) The method of claim 10, further comprising providing at least one control 

element operable to receive a temperature measured by the temperature sensing element. 

18. (Original) The method of claim 17, further comprising: 

providing a third heater array substantially adjacent the second via; 

providing a fourth heater array substantially adjacent a third via; and 

positioning a second temperature sensing element in a second region located between the 

third heater array and the fourth heater array, wherein the temperature sensing element is 

operable to sense the temperature of the second region, and wherein the temperature 

sensing element is substantially centrally disposed with respect to the second region. 

19. (Original) The method of claim 18, wherein the temperature sensing element positioned 

between the first heater array and the second heater array is different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array. 
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REMARKS 

The present Amendment and Response is responsive to the non-final Office Action 

mailed November 1, 2007. Claims 1-19 are pending in the present application. By the present 

response, a terminal disclaimer is submitted. Furthermore, independent claims 1 and 10 have 

been amended to clarify the claimed invention. 

Judicially Created Nonstatutory Double Patenting Reiection 

In the non-final Office Action, Claims 1-19 were provisionally rejected on the grounds of 

the judicially created nonstatutory double patenting rejection over claims 1 and 12-19 of 

copending Application No. 11/324,167. In response to the Examiner's rejections, Applicants 

submit concurrently with the filing of this response a terminal disclaimer in compliance with 

37 C.F.R. l.32l(c). By the submission of the terminal disclaimer, the double patenting rejection 

is believed to be traversed. 

Amendments to the Claims 

Independent claims 1 and 10 have been amended to clarify the claimed invention. In 

particular, in claim 1, the amended element "temperature sensing element operable to sense ~ 

temperature of the region, the temperature being representative of the first heater array and the 

second heater array" clarifies that the region between the first heater array and second heater 

array has a temperature representative of both heater arrays. In conventional printheads, such as 

U.S. Patent Publication No. 2003/0142159 to Aske/and, et al. (hereinafter "Aske/and''), a 

temperature sensing element resistor (TSR) ( 420) is located far from local ejection elements 

( 416) such that "there are differences in the local temperature in ejection chambers 418 and the 

global temperature measured by the TSR 440." See Paragraph [0044]. Aske/and describes the 

difficulties in placement of a TSR close to the ejection chambers since "heat must flow from the 

ejection elements 416 to the TSR before it can be measured ... [t]he time required for this heat to 

flow to the TSR where it can be measured creates a latency in the control system." Id. 

Aske/and relates to an altogether different technique than described by the Applicants' claimed 

invention in that Aske/and must use the TSR temperature measurements as well as the ejection 

history of the driver head to estimate the local ejection chamber temperature. See Paragraph 

1790905.1 
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[0047]. Instead of using a single TSR for pair of opposing local ejection elements, Askeland 

relates to a relatively complicated solution to measuring temperature. 

The Applicants' claimed invention would not have been obvious to try sinceAskeland 

discloses that "due to layout issues on the driver head 316 it is typically not feasible to locate the 

TSR 440 or DTS 430 close to the ejection elements 416 ... [a]s a consequence, there are 

differences in the local temperature in ejection chambers 418 and the global temperature 

measured by the TSR 440." See Paragraph [0044]. Thus in view of Askeland, layout issues 

would have discouraged placement of a temperature sensing element relatively close to the 

ejection elements, which is how the Applicants' temperature sensing element is positioned in the 

region relative to the first heater array and second heater array, such that the temperature of the 

region is representative of the first heater array and the second heater array. Therefore, it would 

not have been obvious in view of Aske land, or the art, to place a temperature sensing element in a 

region between a first heater array and a second heater array, wherein the temperature sensing 

element is operable to sense a temperature of a region, and the temperature being representative 

of the first heater array and the second heater array. 
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CONCLUSION 

Applicants believe that the present application, as amended, is now in condition for 

allowance. Favorable reconsideration of the application as amended is respectfully requested. 

The foregoing is submitted as a full and complete response to the non-final Office Action mailed 

November 1, 2007. 

It is not believed that extensions of time or fees for addition of claims are required, 

beyond those that may otherwise be provided for in documents accompanying this paper. 

However, in the event that additional extensions of time are necessary to allow consideration of 

this paper, such extensions are hereby petitioned under 37 C.F.R. § l.136(a), and any fee required 

therefore (including fees for net addition of claims), or credit of any overpayment, is hereby 

authorized to be charged to Deposit Account No. 19-5029 (Reference No. 2004-0659.01) In 

addition, if there are any issues that can be resolved by a telephone conference or an Examiner's 

amendment, the Examiner is invited and encouraged to call the undersigned attorney at (404) 

853-8049. 

Respectfully submitted, 

~jOL 
Christopher J. Chan 
Attorney for Assignee 
Registration No. 44,070 

DATE: FEBRUARY 1, 2008 

SUTHERLAND ASBILL & BRENNAN LLP 
999 Peachtree Street, NE 
Atlanta, Georgia 30309-3996 
(404) 853-8000 (office) 
(404) 853-8806 (fax) 
SAB Internal No.: 19403-0063 

Attorney Docket No.: 2005-0463.02 
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TEMPERATURE OF MULTI-VIA HEATER CHIPS ) 

) 
Attorney Docket No. 2005-0463.02 ) 
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SUBMISSION OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

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

Dear Sir: 

The citation of information on the attached Form PTO/SB/08A, "Information Disclosure 

Statement by Applicant" is made pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98. 

Pursuant to the Office's waiver of the requirement for submitting a copy of each cited 

U.S. patent and each U.S. patent application publication for all U.S. national patent applications, 

no copy of any cited U.S. patent or U.S. patent application publication is provided herewith. 

The citation of this information does not constitute an admission of priority or that any 

cited item is available as a reference, or a waiver of any right applicant may have under 

applicable statutes, Rules of Practice in patent cases, or otherwise. 
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This Statement is submitted under 37 C.F.R. § 1.97(c). Accordingly, the Commissioner 

is hereby authorized to charge the fee of $180.00 required for consideration of this Statement to 

Deposit Account No. 19-5029. No additional fees are believed due; however, any additional fee 

required is hereby authorized to be charged to Deposit Account No. 19-5029. 

Date: 1 FEBRUARY 2008 

Respectfully submitted, 

C~Chan 
Attorney for Assignee 
Registration No. 44,070 

SUTHERLAND ASBILL & BRENNAN LLP 
999 Peachtree Street, NE 
Atlanta, GA 30309 
Telephone: 404-853-8000 
Facsimile: 404-853-8806 
SAB Internal No.: 19403-0063 

Attorney Docket No. 2005-0463.02 
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.0.2 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

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

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

EFS Web 2.0.2 
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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 
Filed 
Applicant 
Title: 

Confirmation No. 
Art Unit 
Examiner 

Attorney Docket No. 
Customer No. 

11/323,809 
December 30, 2005 
Lucas Barkley, et al. 
METHODS AND APPARATUSES FOR SENSING TEMPERATURE 

OF MULTI-VIA HEATER CHIPS 

1421 
2853 
Lam S. Nguyen 

2005-0463.02 
29052 

TERMINAL DISCLAIMER IN APPLICATION 

The Applicant named in the above-identified application and the owner of the entire 

interest in that application hereby disclaims, except as provided below, the terminal part of the 

statutory term of any patent granted on the present application, which may extend beyond the 

expiration date of the full statutory term defined in 35 U.S.C. 154 to 156 and 173, as presently 

shortened by any terminal disclaimer, of co-pending U.S. Patent Application No. 11/324,167, 

filed December 30, 2005. The applicant hereby agrees that any patent so granted on the present 

application shall be enforceable only for and during such period that any patent granted on U.S. 

Patent Application No. 11/324,167 are commonly owned. This agreement runs with any patent 

granted on the present application and is binding upon the grantee of such patent, and its 

successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of any 

patent granted on the present application that would extend to the expiration date of the full 

statutory term as defined in 35 U.S.C. 154 to 156 and 173 of any patent granted U.S. Patent 

Application No. 11/324,167 as shortened by any terminal disclaimer filed prior to the patent 

grant, in the event than any patent granted on U.S. Patent Application No. 11/324,167 expires for 

failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent 

jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has 

all claims cancelled by a reexamination certificate, is reissued, or is in any manner terminated 

CERTIFICATE OF ELECTRONIC TRANSMISSION 
I hereby certify that this correspondence is being filed with the United States Patent and Trademark Office, 

in electronic format, u~~h lee iling System onFcbruary 1, 2008. 

7815707.1 
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Serial No.: 11/323,809 
Filed: December 30, 2005 
Attorney Docket No.: 2005-0463.02 

prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior 

to its grant. 

Please charge the $130.00 fee required under 37 CFR § l.20(d) for this terminal 

disclaimer, and any additional fees, or credit any overpayment, to Deposit Account No. 19-5029. 

The undersigned is an attorney of record and is authorized to sign on behalf of the owner. 

Respectfully submitted, 

Christopher J. Chan 
Attorney for the Assignee 
Reg. No. 44,070 

DATE: 1 FEBRUARY 2008 

SUTHERLAND ASBILL & BRENNAN, LLP 
999 Peachtree Street, NE 
Atlanta, GA 30309-3996 
(404) 853-8000 
( 404) 853-8806 (fax) 
SAB Internal No.: 19403-0063 

Attorney Docket No.: 2005-0463.02 

7815707.1 
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Electronic Patent Application Fee Transmittal 

Application Number: 11323809 

Filing Date: 30-Dec-2005 

Title of Invention: Methods and apparatuses for sensing temperature of multi-via heater 
chips 

First Named Inventor/Applicant Name: Lucas David Barkley 

Filer: Christopher Chan/Carla Key 

Attorney Docket Number: 2005-0463.02 

Filed as Large Entity 

Utility Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Fi Ii ng: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al I owance-and-Post-lssu ance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Processing Fee, except for Provis. apps 1808 1 130 130 

Total in USD ($) 310 
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Electronic Acknowledgement Receipt 

EFSID: 2804806 

Application Number: 11323809 

International Application Number: 

Confirmation Number: 1421 

Title of Invention: Methods and apparatuses for sensing temperature of multi-via heater 
chips 

First Named Inventor/Applicant Name: Lucas David Barkley 

Customer Number: 21972 

Filer: Christopher Chan/Carla Key 

Filer Authorized By: Christopher Chan 

Attorney Docket Number: 2005-0463.02 

Receipt Date: 01-FEB-2008 

Filing Date: 30-DEC-2005 

Time Stamp: 17:29:39 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $310 

RAM confirmation Number 2340 

Deposit Account 195029 

Authorized User 

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

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

Document Document Description File Name 
File Size(Bytes) Multi Pages 

Number /Message Digest Part /.zip (if appl.} 

204003 

1 
Amendment - After Non-Final 19403-0063_2005-0463-02 

8 
Rejection Response_NFOA.pdf 

no 
491 d630fa38db2bc70a80604bf1 ba8d9 

de32ab6b 

Warnings: 

Information: 

36239 

2 
Information Disclosure Statement 19403-0063_2005-0463-02 

2 
Letter Suppl_l OS_ Transmittal.pdf 

no 
a7f8acc45ac86ed544825 7 c4b6d 7 a 1 fc2 

9cfd3fe 

Warnings: 

Information: 

42451 

3 
Information Disclosure Statement 19403-0063_2005-0463-02 

2 
Letter Disclosure.pdf 

no 
0282d8bbb275b712f7 4eedaa461 def03 

a52d4428 

Warnings: 

Information: 

1575663 

4 
Information Disclosure Statement 19403-0063 _ 2005-0463-02 _I 

6 
(IDS) Filed DS.pdf 

no 
f08fa8f7640947bd89304b7b5ae2911f7 

5484995 

Warnings: 

Information: 

51466 

5 Terminal Disclaimer Filed 
19403-0063_2005-0463-02 

no 2 
Terminal_Disclaimer.pdf 

3226b1 6651 a29aa6fdeec6db8f1df63a2 
4cb764a 

Warnings: 

Information: 

8338 

6 Fee Worksheet (PTO-06) fee-info.pdf no 2 
e5df5da1 af5dba01 bac73801 e9b8be0cf 

7c27b90 

Warnings: 

Information: 

Total Files Size (in bytes): 1918160 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

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

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 
Filed 
Applicant 
Title : 

Confirmation No. 
Art Unit 
Examiner 

Attorney Docket No. 
Customer No. 

11/323,809 
December 30, 2005 
Lucas Barkley, et al. 
METHODS AND APPARATUSES FOR SENSING TEMPERATURE 

OF MULTI-VIA HEATER CHIPS 

1421 
2853 
Lam S. Nguyen 

2005-0463.02 
29052 

DISCLOSURE UNDER 37 C.F.R. § 1.56 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 50 

Sir: 

The citation of information below and in the enclosed documents is made pursuant to 3 7 

C.F.R. § 1.56. 

The prosecution of the following U.S. patent application numbers may be relevant to 

pending U.S. Patent Application No. 11/323,809: 

7815673.1 

(1) U.S. Patent Application No. 11/238,559 (filed September 29, 2005) 

- Non-final Office Action mailed March 22, 2007 

- Response to Non-final Office Action filed June 19, 2007 

- Final Office Action mailed August 31, 2007 

- Response to Final Office Action filed October 30, 2007 

- Advisory Action mailed November 13, 2007 

- Request for Continued Examination filed November 30, 2007 

(2) U.S. Patent Application No. 11/324,167 (filed December 30, 2005) 

- Non-final Office Action mailed December 26, 2007 
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Application No.: 11/323,809 
Filed: December 30, 2005 
Information Disclosure Statement 

These Office Actions, Responses to Office Action, Advisory Opinions, and Notice of 

Allowances (if any) as well as additional information relating to the prosecution history of these 

granted and pending patent applications may be accessible through the Patent Application 

Information Retrieval System (PAIRS) located on the United States Patent and Trademark 

Office's website. 

The citation of this information does not constitute an admission or a waiver of any right 

the Applicants may have under applicable statutes, Rules of Practice in patent cases, or 

otherwise. The citation of this information is made to ensure the Examiner is aware of and 

considers the prosecution history associated with these related patent applications and patents. 

Respectfully submitted, 

Christop~r J. Chan 
Attorney for the Assignee 
Reg. No. 44,070 

DATE: 1 FEBRUARY 2008 

SUTHERLAND ASBILL & BRENNAN, LLP 
999 Peachtree Street, NE 
Atlanta, GA 30309-3996 
(404) 853-8000 
(404) 853-8806 (fax) 
SAB Internal No.: 19403-0063 

Attorney Docket No.: 2005-0463.02 

2 
7815673.1 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displavs a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/323,809 12/30/2005 □ To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (bl, or (c)) 

□ SEARCH FEE 
(37 CFR 1.16(kl, m, or (mll 

N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS X $ = OR X $ = 
(37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

02/01/2008 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) * 19 Minus ** 20 = 0 X $ = OR X $50= 0 
0 Independent z * 2 Minus ***3 = 0 X $ = OR X $210= 0 w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = OR X $ = 

0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". NENICE M. WILLIAMS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

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

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

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/323,809 12/30/2005 Lucas David Barkley 

21972 7590 11/01/2007 

LEXMARK INTERNATIONAL, INC. 
INTELLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY 40550-0999 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

2005-0463.02 1421 

EXAMINER 

NGUYEN, LAM S 

ART UNIT PAPER NUMBER 

2853 

MAIL DATE DELIVERY MODE 

11/01/2007 PAPER 

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

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

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 

11/323,809 

Examiner 

LAM S. NGUYEN 

Applicant(s) 

BARKLEY ET AL. 

Art Unit 

2853 I 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) OR THIRTY {30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-19 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)~ Claim(s) 1-19 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ · are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)~ The drawing(s) filed on 30 December 2005 is/are: a)~ accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

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

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 
3.0. Copies of the certified copies of the priority documents have been received in this National Stage 

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

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

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) ~ Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 12130/05 10122107. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

. Office Action Summary Part of Paper No./Mail Date 20071026 
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Application/Control Number: 
11/323,809 
Art Unit: 2853 

Page2 

DETAILED ACTION 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887,225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR l.32l(c) or l.32l(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 

1. Claims 1-9 are provisionally rejected on the ground ofnonstatutory obviousness-type 

double patenting as being unpatentable over claims 1-9 of copending Application No. 

11/324167, respectively. Although the conflicting claims are not ide1,1tical, they are not 

patentably distinct from each other because claims 1-9 of copending Application No. 11/324167 

simply teaches all claimed limitations of the claimed invention. 

This is a provisional obviousness-type double patenting rejection because the conflicting 

claims have not in fact been patented. 

Claim 1 of copending Application No. 11/324167 teaches a chip for use with a printing 

device, comprising: 
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(line 4); 

a first heater array, positioned substantially adjacent a first via (line 2); 

a second heater array, positioned substantially adjacent a second via (line 3); 

a region, positioned between the first heater array and the second heater array 

a temperature sensing element operable to sense the temperature of the region, 

wherein the temperature sensing element is substantially centrally disposed with respect to the 

region (lines 6-8). 

2. Claims 10-19 are provisionally rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claims 12-19 of copending Application No. 

l l/324167, respectively. Although the conflicting claims are not identical, they are not 

patentably distinct from each other because claims 12-19 of copending Application No. 

11/324167 simply teaches all claimed limitations of the claimed invention. 

This is a provisional obviousness-type double patenting rejection because the conflicting 

claims have not in fact been patented. 

Claim 12 of copending Application No. 11/324167 teaches a method of fabricating chips 

for use with a printing device, comprising: 

providing a first heater array, positioned substantially adjacent a first via (line 2); 

providing a second heater array, positioned substantially adjacent a second via 

(lines 3-4); and 

positioning a temperature sensing element in a region between the first heater 

array and the second heater array, wherein the temperature sensing element is operable to sense 

the temperature of the region (lines 4-6). 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to LAMS. NGUYEN whose telephone number is (571)272-2151. 

The examiner can normally be reached on 7:00AM - 3:30PM. 

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

supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 

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

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

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

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to _the Private PAIR 

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

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

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

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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REFERENCE NO. 
2005-0463 .02 

PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Serial No.: 

Filing Date: 

Group Art Unit: 

Title: 

Mail Stop Amendment 
Commissioner of Patents 
P,O. Box J 450 
Alexandria, VA 22313-1450 

Dear Sir: 

Lucas David Barkley 

ll/323,809 

December 30, 2005 

3742 

.Methods and Apparatuses for Sensing Temperature of 
Multi-Via Heater Chips 

I hereby l'ertify that this !nfomiation 
Disclosure Statement i., being depositell with 
the United States l'osml Service as Express 
Mail No. ___ ___,addressed to: Mail 
Stop Amendment, Commissioner of Patents, 
Alexandria, VA 22313-1450, on the dntc 
shown below. 

Name 

Uate 

SECOND INFORMATION DISCLOSURE STATEMENT 

Applicants respectfully request, pursuanno 37 C.F.R. §§ 1.56, 1.97 and I. 98, that the 
references listed on the attached PTO-1449 form be considered and cited in the examination 
of the above-identified application. Since the present Application was filed after June 30, 
2003, a copy of any U.S. Patent and any U.S. Patent Application Publication cited on the 
attached PTO Form 1449 is not being submitted with this Information Disclosure Statement 
pursuant to the July 11, 2003 waiver of 37 C.F.R. §1.98(A)(2)(i) by the U.S. Patent and 
Trademark Office. Furthermore, pursuant to 37 C.F.R. §§ l.97 (g) and (h), no representation 
is made that these references are materialto the patentability of the present application. 
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REFERENCE NO. 
2005-0463.02 

'2 

PATENT APPLICATION 

Applicants believe no fees are due with this Information Disclosure Statement, 
however, the Commissioner is hereby authorized to charge any additional fees or credit any 
overpayments to Deposit Account No. 12-1213 of Lexmark International, Inc. in order to 
effectuate this filing. 

Date: 

Correspondence Address: 
Customer Number 21972 
(859) 232-7892 
FAX (859) 232-7850 

~l~ 
Reg. No. 50,383 
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Substitute for folTll 1449NPTO Complete if Known 
Application Number 11/323,809 

INFORMATION DISCLOSURE Filing Date 12/30/2005 
STATEMENT BY APPLICANT First Named Inventor Lucas David Barklev 

Art Unit 
3742 

(Use as many sheets as necessary) Examiner Name Jnknown '"~h-t I I I ,-,f I 1 Attorney Docket Number 2005-0463.02 

U_ S. PATENT DOCUMENTS 
Examiner Cite 
Initials* No.' 

Document Number 

Number-Kind Code2 f-\'-

Publication Dale 
MM-DD-YYYY 

Name of Patentee or 
Applican1 of Cited Document 

. · · · · · us~ 6357863 · · Bl 03/19/2002 Anderson et al. 

Pages. Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

~ 

,, •-s------... . . . us. 2005/0052500 Al . 03/10/2005 Edelen etal. -----t----------1 1----------------------+---------------1 us. 6764163 · B2 07/20/2004 Anderson et al. us- .. 

...... ....... - ·- US- -----

....... · -···" .... ••···· ~us. ......... -· .. . 
·- US-

--·- ........ ·- -· ·-····-· .... TiS: ........... ,. .................... . 

Examiner 
Initials• 

US-

us.· -
, .. ·-.. ·~us:· -----

FOREIGN PATENT DOCUMENTS 

Cite Forekln Patent Document 
No.' 

Country Code•·- •·Kind Code5 (.O:nown) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or Pages, Columns. Lines, 
Applicant of Cited Document Where Relevant Passages 

or Relevant Flaures Aooear 

1----t--------------------------1-----------1• ................................................ -
--1---1-----------------+------➔----------f· ................................................. _ 

1-----------------1.------+----------1--•-·--............................. _ 
1----➔---+-----------------t-------..-----------1··· .. ··· .......................................... _ 

Date 
Considered 

'EXAM R: Initial ir reference considered. whether or not citation Is in confo1T11ance with PEP 809. raw line through citation if not in conformance and not considered. lnelude copy of this form with next communication to applicant 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes ol USPTO Patent Documents at w:,:Nt.tll\p'.C>.qcy or MPEP 901.04. 3 Enter Office that issued 1he document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents. the indication of the year ot _the reign of the Emperor must precede the serial number of the patent document 5 Kind or document by the appropriate symbols es indicated on the document under WIPO S1andard. ST.16 If possible. 6 Applicant is to place a check marl< here If English language Translation is attached. 
This collection of inrormation Is required by 37 CFR 1.97 and 1.98. The information Is required to obtain or re1ain a benefit by the public whieh is to file (and by the USPTO to process) an application. Confidenllality is governed by 35 U.S.C. 12:? and 37 CFR 1.14. This collection is estimated to take 2 hours to complete. including gathering. preparing, and submitting the completed app!lcatlon 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 lntormallon Officer. U.S. Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing th6 form, calf 1-800-PTO-9199 and select option 2. 
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! UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPART:vIENT OF COMMERCE 
United States Patent and Trademark Office 
Addm,s, :291\!MI,S:~~Ql\ER FOIZ PA'l'l':N'l'S 

APPLICATION NUMBER FILING OR 371 (c) DATE 

11/323,809 12/30/2005 

21972 
LEXMARK INTERNATIONAL, INC. 
INTELLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 
BLDG. 082-1 
LEXINGTON, KY40550-0999 

FIRST NAMED APPLICANT 

Lucas David Barkley 

Title: Methods and apparatuses for sensing temperature of multi-via heater chips 

Publication No. US-2007-0153044-A 1 
Publication Date: 07/05/2007 

22313-1450 

ATTY. DOCKET NO./TITLE 

2005-0463. 02 

CONFIRMATION NO. 1421 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication 
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date 
are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases 
via the Internet at www.uspto.gov. The direct link to access the publication is currently 
http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the 
publication to applicant. A copy of the publication may be obtained from the Office upon payment 
of the appropriate fee set forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application 
publications are handled by the USPTO's Office of Public Records. The Office of Public Records 
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759, 
by mail addressed to the United States Patent and Trademark Office, Office of Public Records, 
Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions 
and the dates of receipt of correspondence filed in the Office, may also be accessed via the 
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of 
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this 
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is 
confidential and may only be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling 
the Patent Electronic Business Center at 703-305-3028. 

Pre-Grant Publication Division, 703-605-4283 
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\P 

APR O 3 1006 

ff~~ 

Practitioner's Docket No. 2005-0463.02 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Lucas David Barkley, Bruce David Gibson, Eric Spencer Hal1, David G. King, 
and George K. Parish 

Application No.: 11/323.809 Group No.: 3742 
Filed: December 30, 2005 Examiner: 
For: METHODS AND APPARATUSES FOR SENSING TEMPERATURE OF MULTI-VIA HEATER 
CHIPS 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandri~ VA 22313-1450 

COMPLETION OF FILING REQUIREMENTS 
-NONPROVISIONAL APPLICATION 

I. This replies to the Notice to File Missing Parts of Application (PTO-1533) mailed February 15, 
2006. 

A copy of the Notice to File Missing Parts of Application--Filing Date Granted (Form PTO-1533) 
is enclosed. 

DECLARATION OR OATH 

II. A new original oath or declaration is attached. 

CERTIFICATE OF MAILING/TRANSMISSION (37 C.F.R. § 1.8(a)) 

I hereby certify that this correspondence is, on the date shown below, being: 

MAILING 
X deposited with the United States Postal Service with sufficient 
postage as first class mail, in an envelope addressed to the 
Commissioner for Patents, Washington. D.C. 20231. 

Date: 

FACSIMILE 

Edna L. Clark 

(type or print name of person certifjting) 

* Only the date of filing(' 1.6) will be the date used in a patent term adjustment calculation, although the date on any certificate of mailing or 
transmission under • 1.8 continues to be taken into account in determining timeliness. See • I. 703(/). Consider "Express Mail Post Office to 
Addressee·· ( • 1.10) or facsimile transmission (' l.6(d)) for the reply to be accorded the earliest possible filing date for patent term adjustment 
calculations. 

Completion of Filing Requirements-Nonprovisional Application--page I of3 
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III. 

COMPLETION FEES 

l. Filing fee 

Utility Patent Application 
37 C.F.R. ' 1.16 (a)(l)) 

2. Search fee 

Utility(37 C.F.R. § l.16(k)) 

3. Examination fee 

4. 

Utility (37 C.F.R. § l.16(0) 

Surcharge Fees 
Declaration or oath late payment of filing fee, search fee, examination 
fee, and/or late filing of original (37 C.F.R. § l.16(t)) 

Total Completion Fees 

EXTENSION OF TIME 

$300.00 

$500.00 

$200.00 

$130.00 

$1,130.00 

IV. The proceedings herein are for a patent application, and the provisions of 37 C.F.R. § l.136(a) 
apply. 

Applicant believes that no extension of term is required. However, this conditional petition is being 
made to provide for the possibility that applicant has inadvertently overlooked the need for a 
petition and fee for extension of time. 

V. The total fee due is: 

Completion fees 

Extension fee (if any) 

Total Fee Due 

TOT AL FEE DUE 

$1,130.00 

$0.00 

$1,130.00 

Completion of Filing Requirements-Nonprovisional Application--page 2 of3 
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PAYMENT OF FEES 

VI. Authorization is hereby made to charge the amount of $1,130.00 to Deposit Account No. 12-1213. 

Charge any additional fees required by this paper or credit any overpayment in the manner 
authorized above. 

A duplicate of this paper is attached. 

Date: ~~=,/..__2.S--=-;-/-Qf.....,.Q.__,,_ __ 

Reg. No.: 42,292 
Tel. No.: 859-232-3668 
Customer No.: 21972 

Scott N. Barker 
LEXMARK INTERNATIONAL, INC 
740 West New Circle Road 
Lexington, KY 40550 
us 

........___ 

Completion of Filing Requirements-Nonprovisional Application--page 3 of3 
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Page JP/ 
UNITED STATES PATENT AND 'IRAoEMARK OFFICE 

UNITED STAT~ DEPARTMENT OF COMMERCE 
United States Patent and Trodemnrk Office 
Addren: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Vll!liJtia 22313• I 450 
www.urpto.gov 

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

11/323,809 12/30/2005 

21972 
LEXMARK INTERNATIONAL, INC. 
INTELLECTUAL PROPERTY LAW DEPARTMENT 
740 WEST NEW CIRCLE ROAD 

Lucas David Barkley 2005-0463.02 

CONFIRMATION NO.1421 
FORMALITIES 
LETTER 

BLDG. 082-1 
LEXINGTON, KY 40550-0999 

Date Mailed: 02/15/2006 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
• Applicant must submit $ 300 to complete the basic filing fee for a non-small entity. If appropriate, applicant 

may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is unsigned. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items 
identified in this letter. 

.- 04/05/200t AW0NDAfl 00000049 121213 
'· -~-.. 300,00 DA 

t", 01 FC:1011 130.00 DA 
Total additional fee(s) required for this application is $1130 for a Large ~nti@ ~~;ml 500.00 DA 

04 FC:1311 200.00 DA 

SUMMARY OF FEES DUE: 

11323809 

• $300 Statutory basic filing fee. 
• $130 Surcharge. 

• The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
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• The application examination fee has not been paid. Applicant must submit $200 to complete the 
• examination fee for a large entity 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

~ 
Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382 

. PART2 - COPY TO BE RETURNED WITH RESPONSE 
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PTO/SB/01 (10-05) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
nd to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket 
Number 2005-0463.02 CLARA TION FOR UTILITY OR 

DESIGN First Named Inventor Lucas David Barkley 
PATENT APPLICATION COMPLETE IF KNOWN 

(37 CFR 1.63) Application Number 11/323,809 

□ 
Declaration 
Submitted 
With Initial 
Filing 

OR ~ Declaration 
Submitted after Initial 
Filing (surcharge 

Filing Date December 30, 2005 

I hereby declare that: 

(37 CFR 1.16 (e)) 
required) 

Art Unit 3742 
Examiner Name 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for 
which a patent is souaht on the invention entitled: 

METHODS AND APPARATUSES FOR SENSING TEMPERATURE OF MULTI-VIA HEATER 
CHIPS 

(Title of the Invention) 
the specification of which 

□ is attached hereto 

OR 
1K] was filed on (MM/DD/YYYY) I 12/30/2005 I as United States Application Number or PCT International 

Application Number I 11/323,809 I and was amended on (MM/DD/YYYY) I I (if applicable). 

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

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application 
and the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Numberls\ Countrv IMM/DD/YYYY\ Not Claimed YES NO 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

LJ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

[Page 1 of 2) 
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance completing the form, ca/11-800-PTO-9199 and select option 2. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reouired to resoond to a collection of information unless it contains a valid 0MB control number. 

DECLARATION - Utility or Design Patent Application 

Direct all [x] The address OR 
□ Correspondence 

correspondence to: associated with address below 
Customer Number: 21972 

Name 

Address 

City State ZIP 

Country Telephone Email 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: 

Given Name (first and middle [if any]) 

Lucas David 

sidenc . City 

Lexington 
Mailing Address 4800 Clifford Circle 

City 

Lexington 
State 

KY 

KY 

D A etition has been filed for this unsi ned inventor 

Country 

Zip 

Family Name or Surname 

Barkley 

Citizenshi 

us us 

Country 

40515 us 
X Additional inventors or a I I re resentative are bein named on the 2 

[Page 2 of 2] 
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Under he Pa erwork Reduction A 

DECLARATION 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Bruce David 

Invent~~ J 
Sianatu - 1 /~ A ,, 

1
- - ~& 0~,) 

-
Lexington 
Residence: Citv State 

4 729 Scenicview Road 

Mailina Address 

Lexington 
Citv State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Eric Spencer 

Inventor's ~ -Sfl.t~ 4i-tJj_ 
Sia nature 

Lexington 
Residence: Citv State 

1344 Copperfield Court 
Mailina Address 

Lexington 
Citv State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

David G. 

Inventor's ~) 6 /~ Sianature 

Shelbyville .:::::;:/ 
Residence: Citv State 

66 Goldenrod Court 
Mailing Address 

Shelbyville 
Citv State 

KY 

PTOIS8/02A (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
nd to a collection of information unle s i contains a vali 0MB control number. 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet _2_ 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Gibson 

-:S r;;i.4 - Ofo 
- Date 

I Country 
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METHODS AND APPARATUSES FOR SENSING TEMPERA TORE 

OF MOL TI-VIA HEATER CHIPS 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is related to U.S. Patent Application Serial No. 

_j_,_, filed contemporaneously herewith, and entitled "Methods and 

Apparatuses for Regulating the Temperature of Multi-Via Heater Chips." 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to printing devices, and 

more particularly to methods and apparatuses for sensing temperature of multi-via 

heater chips. 

BACKGROUND OF THE INVENTION 

[0003] A number of printers, copiers, and multi-function products 

utilize heater chips in their printing heads for discharging ink drops. The ink is 

supplied through one or more ink vias in the chip. These heater chips typically 

provide only one heater array for each ink via that is disposed along one side of the 

ink via. In particular, as shown in FIG. 1, a traditional heater chip 100 may include 

three ink vias-a cyan ink via 102, a magenta ink via 104, and a yellow ink via 106. 

The cyan ink via 102 operates with the cyan heater array 108; the magenta ink via 104 

operates with the magenta heater array 110; and the yellow ink via 106 operates with 

the yellow heater array 112. 

[0004] Similarly, FIG. 2 shows a heater chip which includes three ink 

vias, each connected to a single heater array. The cyan ink via 202 operates with the 

cyan heater array 208; the magenta ink via 204 operates with the magenta heater array 

210; and the yellow ink via 206 operates with the yellow heater array 212. However, 

the traditional use of single heater array on a single side of an ink via limits the 

achievable printing resolution, including the vertical resolution. The configurations 

shown in FIG. 1 and FIG. 2 may have significant difficulty providing ink drop sizes 

AO 1388226. l 
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ofless than 4 pL (picoliters) while achieving a vertical resolution of about 1200 dpi 

(dots per inch) or better. Therefore, it is desirable to position heater arrays on both 

sides of the ink vias, which allow the ink vias to provide smaller ink drops in order to 

achieve higher printing resolutions. 

[0005] Additionally, for proper functionality, inkjet heater chips need 

to monitor and maintain the silicon substrate of the heater chip at an acceptable 

temperature for printing. If the temperature is too low, the ink drops formed will be 

smaller and have a lower drop-weight than that required for. good image quality. As 

the temperature rises, the drop-weight of the ink drop will rise. Variations in drop­

weight will cause visible hue shifts in the printed image. 

[0006] A thermal sense resistor (TSR) is typically used to sense the 

temperature of the silicon substrate. The temperature of the heater chip shown in FIG. 

1 is measured by way of a metal serpentine temperature sense resistor 120. The 

serpentine temperature sense resistor 120 is routed around the periphery of the heater 

chip and provides an average temperature of the entire die. This average 

measurement provides no discrimination between individual colors and does not 

provide any feedback on temperature differences between one area of the heater chip 

versus another. Thus, the metal serpentine temperature sense resistor 120 lacks the 

ability to control temperature on a per color or area basis. 

[0007] The heater chip shown in FIG. 2 improves on that of FIG. 1 by 

providing for temperature sensing on a per color basis. Three temperature sense 

resistors 220, 222, and 224 are placed in close proximity to each of the heater arrays, 

each situated on the same side of their respective ink vias. As shown, a first TSR 220 

is situated on the left side of the cyan ink via 202 and cyan heater array 208; a second 

TSR 222 is situated on the left side of the magenta ink via 204 and magenta heater 

array 210; and a third TSR 224 is situated on the left side of the yellow ink via 206 

and the yellow heater array 212. The ink vias 202,204, and 206 act as a thermal 

barrier between the colors. All the thermal heater arrays 208,210, and 212 are 

situated on only one side of their respective ink vias, ensuring that there is only a 

small amount of thermal crosstalk between the temperature sense resistors. 

2 
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[0008] Once the temperature within the heater chip is measured, the 

temperature can be maintained and regulated at an acceptable temperature for 

printing. Some traditional heater chips use substrate heating elements to heat the 

silicon substrate to an acceptable temperature. Other heater chips apply fire pulses to 

selected heater arrays of a short duration to maintain desired temperature. The 

duration of the fire pulses is too short to cause the nucleation and subsequent ejection 

of an ink drop, but the pulses are sufficient to ensure that the heater chip operates 

within an acceptable temperature range. 

[0009] In FIG. 2, fire pulses may be applied on a per color basis from 

the respective heater arrays 208, 210, and 212. As previously mentioned, the ink vias 

202, 204, and 206 function as thermal barriers between the colors. For example, heat 

generated by the magenta heater array 210 will not readily couple to the cyan heater 

array 208 and yellow heater array 212 on either side across the intervening ink vias 

202 and 204. Thus, an adequate operating temperature can be maintained for each 

color of the heater chip. 

[0010] When a heater array is positioned on both sides of an ink vias, 

the temperature sensing and regulating devices utilized in the prior art do not provide 

adequate thermal control. A serpentine temperature sense resistor 120, as depicted in 

FIG. 1 is not capable of discriminating between the individual colors of the heater 

arrays and does not provide any feedback on temperature difference between various 

areas of the heater chip. Further, monitoring and regulating the operating temperature 

on a per color basis by situating a temperature sense resistor on the same side of each 

respective ink via, as shown in FIG. 2, is insufficient due to the fact that heater arrays 

of more than one color now occupy the silicon region between ink vias. Without 

accurate temperature readings, the method of providing fire pulses to regulate thermal 

conditions on a per color basis would also be subject to error. 

[0011] Accordingly, there is a need in the industry for heater chips that 

can provide for monitoring and regulating the various regions of a heater chip at a 

desired temperature when heater arrays are placed on both sides of the ink vias. 
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BRIEF SUMMARY OF THE INVENTION 

[0012] According to one embodiment of the present invention, there is 

disclosed a chip for use with a printing device. The chip includes a first heater array, 

positioned substantially adjacent a first via, and a second heater array, positioned 

substantially adjacent a second via. The chip also includes a region, positioned 

between the first heater array and the second heater array, and a temperature sensing 

element operable to sense the temperature of the region, where the temperature 

sensing element is substantially centrally disposed with respect to the region. 

[0013] According to one embodiment, the temperature sensing element 

may include a temperature sensing resistor. The temperature sensing element may 

also include a thermal sense resistor, such as an n-type implant donor thermal sensing 

resistor. According to another embodiment of the invention, the temperature sensing 

element may be positioned several hundred microns, such as at least 300 microns, 

from both the first heater array and the second heater array. According to yet another 

embodiment of the invention, the temperature sensing element is positioned 

substantially planar to each of the first heater array and the second heater array such 

that the temperature sensing element is not positioned directly above the first or 

second heater arrays. 

[0014] According to another embodiment of the invention, the chip 

may include at least one control element operable to receive a temperature measured 

by the temperature sensing element. Additionally, the chip may include a third heater 

array, positioned substantially adjacent the second via, and a fourth heater array, 

positioned substantially adjacent a third via. The chip may also include a second 

region, positioned between the third heater array and the fourth heater array, and a 

second temperature sensing element operable to sense the temperature of the second 

region, where the temperature sensing element is substantially centrally disposed with 

respect to the second region. Furthermore, the temperature sensing element 

positioned between the first heater array and the second heater array may be different 

than the second temperature sensing element positioned between the third heater array 

and the fourth heater array. 
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[0015] According to another embodiment of the invention, there is 

disclosed a method of fabricating chips for use with a printing device. The method 

includes providing a first heater array, positioned substantially adjacent a first via, and 

providing a second heater array, positioned substantially adjacent a second via. The 

method also includes positioning a temperature sensing element in a region between 

the first heater array and the second heater array, where the temperature sensing 

element is operable to sense the temperature of the region. 

[0016] According to one embodiment, positioning a temperature 

sensing element in the region includes positioning a temperature sensing element in 

substantially the center of the region. According to another embodiment of the 

invention, positioning a temperature sensing element in the region includes 

positioning a temperature sensing resistor in the region. Positioning a temperature 

sensing element in the region may also include positioning a thermal sense resistor in 

the region. Additionally, positioning a temperature sensing element in the region may 

also include positioning an n-type implant donor thermal sensing resistor in the 

region. 

[0017] According to yet another embodiment of the invention, 

positioning a temperature sensing element in the region between the first heater array 

and the second heater array includes positioning the temperature sensing element 

several hundred microns, such as at least 300 microns, from each of the first heater 

array and the second heater array. Additionally, positioning a temperature sensing 

element in the region between the first heater array and the second heater array may 

include positioning the temperature sensing element substantially planar to each of the 

first heater array and the second heater array such that the temperature sensing 

element is not positioned directly above the first or second heater arrays. 

[0018] According to yet another embodiment of the invention, the 

method may include providing at least one control element operable to receive a 

temperature measured by the temperature sensing element. The method may also 

include providing a third heater array substantially adjacent the second via, providing 

a fourth heater array substantially adjacent a third via, and positioning a second 

temperature sensing element in a second region located between the third heater array 

and the fourth heater array, where the temperature sensing element is operable to 

5 
AO 1388226. l 



Canon U.S.A. Ex. 1003 - Page 250 
Canon U.S.A., Inc., and Canon Inc. v. Slingshot Printing, LLC 

IPR2023-00313 - U.S. Patent No. 7,594,708

Attorney Docket No. 2005-0463.02 

sense the temperature of the second region, and where the temperature sensing 

element is substantially centrally disposed with respect to the second region. 

Additionally, the temperature sensing element positioned between the first heater 

array and the second heater array may be different than the second temperature 

sensing element positioned between the third heater array and the fourth heater array. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRA WING(S) 

[0019] Having thus described the invention in general terms, reference 

will now be made to the accompanying drawings, which are not necessarily drawn to 

scale, and wherein: 

FIG. I illustrates a traditional heater chip utilizing a serpentine temperature 

sense resistor for providing an average temperature of the entire die. 

FIG. 2 illustrates a traditional heater chip utilizing temperature sense resistors 

and heater arrays to monitor and regulate temperature on a by color basis. 

FIG. 3 illustrates an exemplary configuration for a heater chip having a heater 

array positioned on both sides of each ink via, according to an illustrative embodiment 

of the present invention. 

FIG. 4 illustrates an exemplary configuration for a heater chip having regions 

defined between the ink vias, according to an illustrative embodiment of the present 

invention. 

FIG. 5 illustrates an exemplary configuration for a heater chip in accordance 

with an illustrative embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE 

INVENTION 

[0020] The present inventions now will be described more fully 

hereinafter with reference to the accompanying drawings, in which some, but not all 

embodiments of the inventions are shown. Indeed, these inventions may be embodied 

in many different forms and should not be construed as limited to the embodiments 

set forth herein; rather, these embodiments are provided so that this disclosure will 

satisfy applicable legal requirements. Like numbers refer to like elements throughout. 
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[0021] According to an exemplary embodiment of the present 

invention, heater arrays may be positioned on both sides of at least a portion of the ink 

vias, which can allow higher printing resolutions. Each of these heater arrays may 

include a plurality of individual heaters fabricated as resistors in the heater chips. For 

example, these resistors may be thin-film resistors in accordance with an exemplary 

embodiment of the invention. These thin-film resistors may be formed of a variety of 

materials, including platinum, aluminum, alloys, and other materials. The heaters 

may also be formed of other technologies besides thin-film resistors, as are known to 

those of ordinary skill in the art. When the heaters in the heater arrays are activated, 

they provide thermal energy to the nozzle chamber, and the ink is discharged through 

the nozzle. 

[00221 FIG. 3 shows an illustrative heater chip 300 according to an 

embodiment of the present invention. The heater chip 300 illustrates the placement of 

a single via in between two corresponding heater arrays. With the heater arrays 

positioned on both sides of at least a portion of the ink vias, higher printing 

resolutions can be achieved. As shown in FIG. 3, the illustrative heater chip 300 is a 

CMYK (cyan-magenta-yellow-monochrome) heater chip that includes four ink vias 

each disposed between two heater arrays. In particular, a cyan ink via 302 is 

positioned between a first heater array 308 and a second heater array 314; a magenta 

ink via 304 is positioned between a first heater array 310 and a second heater array 

316; a yellow ink via 306 is positioned between a first heater array 312 and a second 

heater array 318; and a monochrome (K) ink via 307 is positioned between a first 

heater array 313 and a second heater array 319. 

[0023) Although the heater chip 300 illustrated in FIG. 3 shows only 

four ink vias, it will be appreciated by one of ordinary skill in the art that a greater 

number of vias and corresponding heater arrays may be utilized. As an example, an 

additional monochrome (K) ink via may be disposed between two additional heater 

arrays to form a CMYKK heater chip.· Additionally, there may be numerous vias for 

a particular color within a heater chip. According to another embodiment of the 

invention, only some of the ink vias may be disposed between two heater arrays. For 

example, the monochrome ink via 307 may include only one monochrome heater 

array along a single side of the monochrome ink via 307. 
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[0024] The heater arrays 308, 310, 312, 313, 314, 316, 318, 319 shown 

in FIG. 3 may include one or more individual heaters fabricated as resistors in the 

heater chip. These resistors may be thin-film resistors in accordance with an 

exemplary embodiment of the invention. Thin-film resistors may be formed of one or 

more materials, including platinum (Pt), gold (Au), silver (Ag), copper (Cu), 

aluminum (Al), tantalum (Ta), titanium tungsten (TiW), silicon-nitrogen (SiN), 

silicon carbide (SiC), diamond-like carbon (DLC) coating, etc. Other metals, alloys, 

or materials appreciable by one of ordinary skill in the art may also be used. The 

heater arrays may also be formed of other technologies besides thin-film resistors, as 

is known to those of ordinary skill in the art. 

(0025] It will be appreciated that the placement of a single via in 

between two heater arrays presents a challenge in attempting to sense the temperature 

of individual colors. If there is a single TSR associated with each heater array in the 

illustrative embodiment of FIG. 2, then two TSRs will be placed next to each other 

between adjacent ink vias. For instance, if one TSR is associated with the left yellow 

heater array and another TSR is associated with the right magenta heater array, the 

region between the magenta and yellow vias would include two TSRs. If a print job 

is heavy in yellow and light in magenta, the thermal energy generated by the yellow 

heaters would rapidly couple through the common silicon to the magenta TSR 

positioned in between the yellow and magenta ink vias, providing a false high reading 

for magenta. Rather than try to sense temperature on a per color basis with TSR's in 

close proximity to heaters, the present invention senses temperature by silicon region. 

[0026] According to an exemplary embodiment of the present 

invention, an adequate operating temperature is monitored and regulated for various 

thermal regions separated by insulating ink vias on the heater chip. FIG. 4 illustrates 

an exemplary configuration for a heater chip 400 having thermal regions defined 

between the ink vias, according to one embodiment of the present invention. In 

particular, a first region 430 is defined as the area between the left edge of the heater 

chip 400 and the cyan ink via 402; a second region 432 is defined as the area between 

the cyan ink via 402 and the magenta ink via 404; a third region 434 is defined as the 

area between the magenta ink via 404 and the yellow ink via 406; a fourth region 436 

is defined as the area between the yellow ink via 406 and the mono ink via 407; and a 
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fifth region 438 is defined as the area between the mono ink via 407 and the right 

edge of the heater chip 400. It will be understood by those of ordinary skill in the art 

that any number of thermal regions may be defined for monitoring and regulating 

temperature on the heater chip. 

(0027] The heater chip 400 includes components, such as the ink vias 

402,404,406,407 and heater arrays 408,414,410,416,412,418,413,419 

connected to a substrate (not shown) made up of a semiconductor material. 

According to an exemplary embodiment of the present invention, the substrate may be 

a silicon substrate. It will be appreciated by those skilled in the art, however, that the 

substrate can be formed from a variety of solid crystalline substances used as a base 

material for electronic devices, such as germanium (Ge), having electrical 

conductivity greater than insulators but less than good conductors. The thermal 

regions 430, 432, 434, 436, and 438 are defined regions of the silicon substrate of the 

heater chip 400 situated around and between the ink vias 402,404,406, and 407. The 

minimum width of the thermal regions 430, 432, 434, 436, and 438 is generally 

limited by the heater chip 400 circuitry. 

[0028] According to an exemplary embodiment of the present 

invention, temperature of the heater chip 400 is measured on a per thermal region 

basis. A temperature sensing element is placed in each of the thermal regions, and 

each is operable to measure the temperature of the silicon substrate in a corresponding 

thermal region. According to an exemplary embodiment of the present invention, the 

temperature sensing elements are n-type implant donor thermal sensing resistors 

(NSD sense resistors), as will be understood by those skilled in the art. As the 

substrate temperature of the heater chip 400 increases, the resistance of the TS Rs 

increases, allowing a temperature measurement to be taken. It will also be 

appreciated by those of ordinary skill in the art that many other temperature sensing 

elements can be used, including but not limited to metal resistors and p-type implant 

donors. 

[0029] With particular reference to FIG. 5, a TSR is positioned within 

each of the thermal regions 430, 432, 434, 436, 438. Thus, a first TSR 540 is situated 

in the first region 430; a second TSR 542 is situated in the second region 432; a third 

TSR 544 is situated in the third region 434; a fourth TSR 546 is situated in the fourth 
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region 436; and a fifth TSR 548 is situated in the fifth region 438. The TSRs 540, 

542,544,546, and 548 are placed well away from the heater arrays 408,410,412, 

413, 414, 416, 418, 419, at a distance 550 of several hundred microns, rather than in 

close proximity to the heater arrays. For the first region 430 the first TSR 440 is 

centered between the left edge (i.e., the left edge of the substrate) of the heater chip 

400 and the cyan ink via 402. Similarly, for the fifth region 438 the fifth TSR 448 is 

centered between the right edge of the heater chip 400 and the mono ink via 402. The 

remaining TSRs 542, 544, 546 are centered between heater arrays from adjacent ink 

vias corresponding to different colors (i.e., heater arrays 414 and 410,416 and 412, 

and 418 and 413, respectively). It will be understood by those skilled in the art that 

the TSRs 540, 542, 544, 546, and 548 need not be centered within their respective 

thermal regions 430, 432, 434, 436, and 438, but rather, they can be positioned at any 

point within their respective thermal regions. 

[0030] Due to the relative high thermal conductivity of the silicon 

substrate, each of the thermal regions 430, 432, 434, 436, 438 have a very uniform 

temperature across the width of that region. Because of this conductivity, the TSRs 

540, 542, 544, 546, 548 can be placed in the center of their respective thermal regions 

430, 432, 434, 436, and 438 and still provide an accurate temperature measurement 

for the region. The ink vias 402,404,406,407, on the other hand, act as thermal 

insulators between the thermal regions 430, 432, 434, 436, 438. As an example, if the 

right cyan heater array 414 fires, then the adjacent left magenta heater array 410 will 

quickly be at the same temperature as the right cyan heater array 414. A temperature 

reading from the second region 432 represents the temperature of both the magenta 

and cyan heater arrays 414 and 410 in the second region. As previously mentioned, 

the minimum width of the thermal regions 430, 432, 434, 436, and 438 is generally 

limited by the heater chip 400 circuitry. It will be appreciated by those of ordinary 

skill in the art that the maximum practical width for temperature sensing accuracy 

depends on a combination of the printing rate and the frequency at which the 

temperature is read from a thermal region. For instance, if the right cyan heater array 

414 is firing at a high frequency, then the width of the second region 432 would need 

to be small enough to ensure uniform temperature across the second region 432 for a 

given temperature sampling rate of the second TSR 542. 
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[0031] According to one embodiment of the invention, each TSR 540, 

542, 544, 546, 548 makes up half of a wheatstone bridge circuit, as is known to those 

of ordinary skill in the art for use in measuring small changes in resistance. The other 

half of the bridge circuit feeds into a differential op-amp, the output of which is 

provided as input to an AID converter. The AID converter may be included in an 

Application Specific Integrated Circuit (ASIC) that controls the functioning of the 

printhead. Firmware running on the system, in conjunction with the ASIC may 

monitor the measured temperature from each TSR. According to one embodiment of 

the invention, the temperature may be monitored continuously prior to the beginning 

of printing. As described in detail below, this information can allow the heater arrays 

to be fired at a high frequency to maintain a desired temperature in each region. 

According to another embodiment of the invention, the monitoring of temperature in 

each region may not be monitored during printing. 

[0032] According to yet another embodiment of the present invention, 

the temperature of the heater chip 400 is regulated on a per region basis. The heater 

chip 400 may use non-nucleating heating (NNH) to maintain an adequate substrate 

temperature for the heater chip 400 in each region in order to ensure the best print 

quality. NNH includes applying fire pulses to selected heater arrays 408, 410, 412, 

413, 414, 416, 418 of a duration too short to cause nucleation and the subsequent 

ejection of an ink drop from an ink via 402, 404, 406, and 407. NNH is applied on a 

per thermal region basis rather than on a per color basis. According to one 

~bodiment of the invention, NNH pulses are applied to heaters within each region. 

Additionally, the heaters used in each region may vary, and the firing of pulses in two 

or more heaters may be asynchronous to minimize the current and power required for 

maintaining a desired temperature in each region. Instructions for firing heaters may 

be provided via one or more data streams used to control heater address data, the 

printhead, and like elements. Those skilled in the art will recognize that other 

methods for heating the various thermal areas can be used, including but not limited 

to substrate heating elements. 

[0033] As shown in FIG. 5, the first region 430 is heated by the left 

cyan heater array 408; the second region 432 is heated by the right cyan heater array 

414 and the left magenta heater array 410; the third region 434 is heated by the right 
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magenta heater array 416 and the left yellow heater array 412; the fourth region 436 is 

heated by the left yellow heater array 418 and the mono heater array 413; and the fifth 

region 438 is heated by the right mono heater array 419. According to one 

embodiment of the invention, one or more of the regions may not be heated by both 

adjacent heater arrays due to hardware constraints. For instance, the fourth region 

436 may be heated only by the left mono heater array 413 rather than by both the left 

mono heater array 413 and the right yellow heater array 418. As described above, the 

firing of pulses in two or more heaters may be asynchronous to minimize the current 

and power required for maintaining a desired temperature in each region. Based on 

the average thermal region temperature measurements provided by the TSRs 540, 

542,544,546,548, if heating is required in a particular thermal region, NNH is 

applied to each heater array situated in that thermal region. Thus, each thermal region 

can be regulated at its optimal operating temperature. 

[0034] Many modifications and other embodiments of the inventions 

set forth herein will come to mind to one skilled in the art to which these inventions 

pertain having the benefit of the teachings presented in the foregoing descriptions and 

the associated drawings. Therefore, it is to be understood that the inventions are not 

to be limited to the specific embodiments disclosed and that modifications and other 

embodiments are intended to be included within the scope of the appended claims. 

Although specific terms are employed herein, they are used in a generic and 

descriptive sense only and not for purposes oflimitation. 
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THAT WHICH IS CLAIMED: 
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A chip for use with a printing device, comprising: 

a first heater array, positioned substantially adjacent a first via; 

3 a second heater array, positioned substantially adjacent a second via; 

4 a region, positioned between the first heater array and the second heater array; 

5 and 

6 a temperature sensing element operable to sense the temperature of the region, 

7 wherein the temperature sensing element is substantially centrally disposed with 

8 respect to the region. 

2. The chip of claim 1, wherein the temperature sensing element comprises a 

2 temperature sensing resistor. 

1 

2 

1 

2 

1 

2 

1 

2 

I 

3. The chip of claim 2, wherein the temperature sensing element comprises a 

thermal sense resistor. 

4. The chip of claim 3, wherein the temperature sensing element comprises an n-

type implant donor thermal sensing resistor. 

5. The chip of claim 1, wherein the temperature sensing element is positioned at 

least 300 microns from each of the first heater array and the second heater array. 

6. The chip of claim 5, wherein the temperature sensing element is positioned 

substantially planar to each of the first heater array and the second heater array. 

7. The chip of claim 1, further comprising at least one control element operable 

2 to receive a temperature measured by the temperature sensing element. 

2 

3 

4 

8. The chip of claim 1, further comprising: 

a third heater array, positioned substantially adjacent the second via; 

a fourth heater array, positioned substantially adjacent a third via; 

a second region, positioned between the third heater array and the fourth 

5 heater array; and 
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6 a second temperature sensing element operable to sense the temperature of the 

7 second region, wherein the temperature sensing element is substantially centrally 

8 disposed with respect to the second region. 

9. The method of claim 8, wherein the temperature sensing element positioned 

2 between the first heater array and the second heater array is different than the second 

3 temperature sensing element positioned between the third heater array and the fourth 

4 heater array. 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

1 

2 

1 

2 

1 

2 

3 

2 

10. A method of fabricating chips for use with a printing device, comprising: 

providing a first heater array, positioned substantially adjacent a first via; 

providing a second heater array, positioned substantially adjacent a second 

via; and 

positioning a temperature sensing element in a region between the first heater 

array and the second heater array, wherein the temperature sensing element is 

operable to sense the temperature of the region. 

11. The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing element in substantially the 

center of the region. 

12. The method of claim 10, wherein positioning a temperature sensing element in 

the region comprises positioning a temperature sensing resistor in the region. 

13. The method of claim 12, wherein positioning a temperature sensing element in 

the region comprises positioning a thermal sense resistor in the region. 

14. The method of claim 13, wherein positioning a temperature sensing element in 

the region comprises positioning an n-type implant donor thermal sensing resistor in 

the region. 

15. The method of claim I 0, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises 
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2 

3 

1 

2 
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positioning the temperature sensing element at least 300 microns from each of the 

first heater array and the second heater array. 

16. The method of claim 15, wherein positioning a temperature sensing element in 

the region between the first heater array and the second heater array comprises 

positioning the temperature sensing element substantially planar to each of the first 

heater array and the second heater array. 

17. The method of claim 10, further comprising providing at least one control 

element operable to receive a temperature measured by the temperature sensing 

element. 

18. The method of claim 1 7, further comprising: 

providing a third heater array substantially adjacent the second via; 

providing a fourth heater array substantially adjacent a third via; and 

4 positioning a second temperature sensing element in a second region located 

5 between the third heater array and the fourth heater array, wherein the temperature 

6 sensing element is operable to sense the temperature of the second region, and 

7 wherein the temperature sensing element is substantially centrally disposed with 

8 respect to the second region. 

1 19. The method of claim 18, wherein the temperature sensing element positioned 

2 between the first heater array and the second heater array is different than the second 

3 temperature sensing element positioned between the third heater array and the fourth 

4 heater array. 
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METHODS AND APPARATUSES FOR IMPLEMENTING 
MULTI-VIA HEATER CHIPS 

ABSTRACT OF THE DISCLOSURE 

Heater chips for use with a printing device, such as heater chips that include a 

first heater array, positioned substantially adjacent a first via, and a second heater 

array, positioned substantially adjacent a second via. The heater chip can also include 

a region, positioned between the first heater array and the second heater array, and a 

temperature sensing element operable to sense the temperature of the region, where 

the temperature sensing element is substantially centrally disposed with respect to the 

region. According to one embodiment of the invention, the temperature sensing 

element comprises a temperature sensing resistor. 
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or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I D A oetition has been filed for this unsianed inventor 

Given Name (first and middle [if any]) I Family Name or Surname 

Lucas David Barkley 

Inventor's Signature I Date 

Residence: City I State I Country I Citizenship 

Lexington Kentucky us us 

Mailing Address 
4800 Clifford Circle 

City I State I Zip I Country 

Lexington Kentucky 40515 us 

0 Additional inventors or a legal representative are being named on the 
.,_ 

supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 

[Page 2 of 2] 
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Under the Pa rwork Reduction Act of 1995 no ersons are r 

DECLARATION 

Name of Additional Joint Inventor, if any: I 
Given Name lfirst and middle (if any)) 

Bruce David 

Inventor's 
Sionature 

Lexington\ I Kentucky 
Residence: City State 

4 729 Scenicview Road 

Mailino Address 

Lexington I Kentucky 
City State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Eric Spencer 

Inventor's 
Sia nature 

Lexington I Kentucky 

Residence: Citv State 

1344 Copperfield Court 

Mailino Address 

Lexington I Kentucky 
Citv State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

David G. 

Inventor's 
Sia nature 

Shelbyville I Kentucky 
Residence: City State 

66 Goldenrod Court 

Mailino Address 

Shelbyville I Kentucky 
Citv State 

PTO/SB/02A (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. OEPARTMENT OF COMMERCE 
nd to a collection of infonnation unless it contains a valid 0MB control number. 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

□ A petition has been filed for this unsigned inventor 

• Family Name or Surname 

Gibson 

Date 

lus us 
Country Citizenship 

140514 us 
Zio .. Countrv 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Hall 

Date 

jus 
Country 

lus 
Citizenship 

140514 us 
Zip Country 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

King 

Date 

lus 
Country 

lus 
Citizenshio 

140065 us 
Zip Countrv 

_2 __ 

This collection of 1nfonnat1on Is required by 35 U.S.C. 115 and 37 CFR 1.63. The lnfonnat1on Is required to obtain or retain a benefit by the public which Is to file 
(and by the USPTO lo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you need assistance in completing tha form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
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DECLARATION 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if anv)) 

George K. 

Inventor's 
Sianature 

Winchester I Kentucky 

Residence: City State 

11 Fontaine Boulevard 

Mailing Address 

Winchester I Kentucky 

City State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Inventor's 
Sia nature 

Residence: City I State 

Mailing Address 

City I State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Inventor's 
Signature 

Residence: City I State 

Mailina Address 

City I State 

PTO/SB/02A (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
nd to a collection of information unless it contains a valid 0MB control number. 

ADDITIONAL INVENTOR($) 
Supplemental Sheet 

Pa e-2-- of-2 __ _ 

□ A petition has been filed for this unsigned inventor 

Familv Name or Surname 

Parish 

Date 

lus us 
Countrv Citizenship 

140391 us 
Zip Country 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Date 

I Countrv I Citizenshio 

I ZiD Countrv 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Date 

I Countrv I Citizenship 

I Zip Country 

This collection of InformatIon Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information Is required to obtain or retain a benefit by the public which Is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 (1-800-786-9199) and select option 2. 
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PTO/SB/08A (07-05) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademar1< Office; U.S. DEPARTMENT OF COMMERCE 
p Under the anerwor1< Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it contains a valid 0MB control number. 

r 
Substitute for fonn 1449/PTO 

Complete if Known "" 
Application Number 

INFORMATION DISCLOSURE 
Filing Date 

First Named Inventor Lucas D. Barkley 
STATEMENT BY APPLICANT Art Unit 

(Use as many sheets as necessary) Examiner Name 

\.. C:hoot 11 I nt 11 Attorney Docket Number 2005-0463.02 ,) 

U. S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where 

No.1 
Initials· 

Examiner 
Initials• 

Examiner 
Signature 

Cite 
No.1 

MM-DD-YYYY Applicant of Cited Document 

Number-Kind Code
2 
''""'""' 

US- 6951378 10-04-2005 Yamada etal. 

us-68839O4 04-26-2005 Jeanmarie et al. 

US• 6871929 03-29-2005 Crivelli et al. 

US- 6808243 10-26-2004 Markham et al. 

US-6644774 11-11-2003 Burger et al. 

us-6641242 11-04-2003 Canti et al. 

US- 6601941 08-05-2003 Jones et al. 

US• 6382773 05-05-2002 Chang et al. 

us-

US-

US· 

US· 

US· 

US-

US-

us-

US• 

US• 

US-

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Publication Name of Patentee or 

Date Applicant of Cited Document 
MM-DD-YYYY 

Country Code' ·Number• ~Kind Code' (if known) 

Date 
Considered 

Relevant Passages or Relevant 
Figures Appear 

Pages, Columns, Lines, 
Where Relevant Passages 
Or Relevant Figures Appear r 

•EXAMINER: Initial if re erence considered, whether or not citation is in con onnance with MPEP 6 9. Draw line through citation if not in confonnance and not 

considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of 

USPTO Patent Documents at www.uspto gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 

Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by 

the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check marl< here if English language 

Translation is attached. 
This collection of infonnation 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 2 hours to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
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PTO/SB/06 (12-04) 
Approved for use through 7/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 
Substitute for Form PTO-875 11323809 

APPLICATION AS FILED - PART 115 OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE 1$) RATE/$! FEE ($l 
BASIC FEE 

300 (37 CFR 1.16(a), (b), or (c)) 
SEARCH FEE 

500 (37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE 

200 (37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 19 X$ 25= X$50= (37 CFR 1.16(i)) OR 
INDEPENDENT CLAIMS 2 . X$100= X$200= (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $250 ($125 for small entity) for each additional 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 

35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 

• If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1000 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
ADDI- ADDI-REMAINING NUMBER PRESENT 

< AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR FEE($) FEE($) z w Total . Minus .. OR :ii = X = X = C (37 CFR 1.16(i)) 
z Independent . Minus ... = = = w X X 
:ii (37 CFR 1.16(h)) OR 
< Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) OR 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADDI- ADDI-REMAINING NUMBER PRESENT 

m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR FEE($) FEE($) z w Total OR :ii . Minus .. = X = X = C (37 CFR 1.1 S(i)) 
z Independent w . Minus . .. = X = X = :ii (37 CI-R 1.16(h)) OR < Application Size Fee (37 CFR 1. 16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write •o• in column 3. .. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20' . ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3' . 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten· 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

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



Canon U.S.A. Ex. 1003 - Page 273 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displavs a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/323,809 12/30/2005 □ To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (bl, or (c)) 

□ SEARCH FEE 
(37 CFR 1.16(kl, m, or (mll 

N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS X $ = OR X $ = 
(37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) * Minus ** = X $ = OR X $ = 
0 Independent z * Minus *** = X $ = OR X $ = 
w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = OR X $ = 0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /MARCUS PRIDGEN/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

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

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

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 




