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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 Eastern District of Texas 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 
2:21-CV-00139 4/20/2021 Eastern District of Texas 

PLAINTIFF DEFENDANT 

Bishop Display Tech LLC Samsung Electronics Co., Ltd.; Samsung Electronics 
America, Inc.; and Samsung Display Co., Ltd., Korean 
Corp. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 6,819,377 11/16/2004 Bishop Display Tech LLC 

2 6,822,706 11/23/2004 Bishop Display Tech LLC 

3 7,583,347 9/1/2009 Bishop Display Tech LLC 

4 7,995,047 8/9/2011 Bishop Display Tech LLC 

5 8,093,830 1/10/2012 Bishop Display Tech LLC 

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

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 8,016,449 9/13/2011 Bishop Display Tech LLC 

2 

3 

4 

5 

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

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-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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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

11/954,659 08/09/2011 

53080 7590 07/20/2011 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

PATENT NO. 

7995047 

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. 

056937-0414 4296 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

The Patent Term Adjustment is 904 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

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 Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Makoto MIZUKI, Kyoto, JAPAN; 
Kazuyoshi Nishi, Kyoto, JAPAN; 
Tetsuro Ohmori, Osaka, JAPAN; 
Tomokazu Kojima, Osaka, JAPAN; 
Hiroshi Kojima, Kyoto, JAPAN; 

IR103 (Rev. 10/09) 
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PART B- FEE(S) TRANSMITTAL 

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

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

INSTRlJCTIONS: This form should be used for transmitting the ISSlJE FEE and PlJBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification ot maintenance fees will be mailed to the current correspondence address as 
indicated unless cor_rected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" for 
marnlenam.:e foe not1fical1ons. 

CURREJ\"T CORRE'lPONDBKE ADDRESS (Note· Use Block l for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be usen for any other ac.companying 
papt,rs. Each additional pa!)(:r, st1ch as an assi¥nment or formal drawing, mt1st 
have its own certificate of mailing or transmission. 

53(J80 75YIJ 05/31/20 ll 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

Customer No: 53080 

APPLICATION NO. FILING DATE 

11/954,659 12/12/2007 

TITLE OF INVENTION: CCRRENT DRIVING DEVICE 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

CHOWDHURY, AFROZA Y 2629 

I. Change of wrresponden<:e 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•· lndicalion form 
PTO/SB/47; Rev 03-02 or more reu:nl) attached. Usl' of a Cusloml'r 
Number is required. 

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 envelor,e 
addressed lo the :vlail Stop ISSUE FEE address above, or being fac.:sim1le 
transmitted to the lJSPTO (571) 273-2885, on the date indicated below. 

(Depositor's name l 

(Sign::tture) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Makoto MIZUKI 056937-0414 4296 

PUBL!CATIO'l FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

345-204000 

2. For printing un the patent front page, list 

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

(2) the name of a single finn (having as a member a 
regislt:n:d 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 08/31/2011 

I\JlcDERMOTT WILL & 
EMERY LLP 
2 _____________ _ 

3 ___________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 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) 

PANASONIC CORPORATION Osaka, Japan 
Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual IQ} Corporation or other private group entity O Government 

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

:fSJ Issue Fee 

~ Publication Fee (No small entity discount permitted) 

tir1 Advance Order - # of Copit:s Four ( 4) 

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

4b. Payment of Fee(sJ: (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. 

QgThe Director is hereby authorized to charge l,R<X\1'11Ji-J:4#ee( s), any deficiency, or credit any 
overpayment, to Deposit Account Number OUV't I / (enclose an extra copy of this form). 

0 a. Applicant claims SYIALL ENTITY status. Sec 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY statlls. Sec 37 CFR l.27(g)(2). i.... ________ ..;..;. ____ i....:;._ __ ...:;. ______________ ..;;.. _____ _ 

NOTE: The Issue Fee and Publica 
interest as shown b the records o 

Authorized Signature 

will not be accepted from anyone other than the applicant; a registered attorney or agent: or the assignee or other party in 
tent and Trademark Office. 

Date __ J_U_n_e_2_9_, _2_0_1_1 ____ _ 

Registration No. __ 3~6~1_3_9 ________ _ 
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 USPTO to process) 
an application. Confidentiality_is governed by 35 U.~.C. 122_and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. includi_ng gathering._prepanng, and 
sub11111tmg the completed apphcat1on form to the USPTO. Tune will vary dependmg upon the md1v1dual case. Any comments on the amount of t1111e you reqmre to conl[llete 
this form and/or sug1;estions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, lJ.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. 1)0 NOT Sb.ND FEES UR COMPLElED l:'ORMS TU THIS ADDRESS. SE!\D TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22111-1450. 
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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office: U.S. DEPARTh1ENT OF CO'v!MERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 11954659 

Filing Date: 12-Dec-2007 

Title of Invention: CURRENT DRIVING DEVICE 

First Named Inventor/Applicant Name: Makoto MIZUKI 

Filer: Michael E. Fogarty/stephanie sharrett 

Attorney Docket Number: 056937-0414 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 

SAMSUNG, EXH. 1003, P. 4



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Printed copy of patent - no color 8001 4 3 12 

Total in USD ($) 1822 

SAMSUNG, EXH. 1003, P. 5



Electronic Acknowledgement Receipt 

EFSID: 10419611 

Application Number: 11954659 

International Application Number: 

Confirmation Number: 4296 

Title of Invention: CURRENT DRIVING DEVICE 

First Named Inventor/Applicant Name: Makoto MIZUKI 

Customer Number: 53080 

Filer: Michael E. Fogarty/stephanie sharrett 

Filer Authorized By: Michael E. Fogarty 

Attorney Docket Number: 056937-0414 

Receipt Date: 29-JUN-2011 

Filing Date: 12-DEC-2007 

Time Stamp: 17:47:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1822 

RAM confirmation Number 5153 

Deposit Account 500417 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

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

SAMSUNG, EXH. 1003, P. 6



103199 

1 Issue Fee Payment (PTO-85B) IF.PDF no 1 
6904f793dd5de4b85bca4a 1 b0f60d2f73a4 

1638b 

Warnings: 

Information: 

33504 

2 Fee Worksheet (5B06) fee-info.pdf no 2 

31 cfad2576379be480cfe320151f591 e8f4a 
d20 

Warnings: 

Information: 

Total Files Size (in bytes) 136703 

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 A~~lications 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 A~~lication 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 A~~lication 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. 

SAMSUNG, EXH. 1003, P. 7



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

53080 7590 05/31/2011 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

EXAMINER 

CHOWDHURY, AFROZA Y 

ART UNIT PAPER NUMBER 

2629 

DATE MAILED: 05/31/2011 

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

11/954,659 12/12/2007 Makoto MIZUKI 056937-0414 4296 

TITLE OF INVENTION: CURRENT DRIVING DEVICE 

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

nonprovisional NO $1510 $300 $0 $1810 08/31/2011 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

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

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the 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 TOTAL 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. 

Page 1 of 3 
PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), 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) 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. 

53080 7590 05/31/2011 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

APPLICATION NO. FILING DATE 

11/954,659 12/12/2007 

TITLE OF INVENTION: CURRENT DRIVING DEVICE 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

CHOWDHURY, AFROZA Y 2629 

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 of a Customer 
Number is required. 

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. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Makoto MIZUKI 056937-0414 

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

$300 $0 

CLASS-SUBCLASS 

345-204000 

2. For printing on the patent front page, list 

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

$1810 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

4296 

DATE DUE 

08/31/2011 

(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. 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 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. 

0 The 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 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, 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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/954,659 12/12/2007 

53080 7590 05/31/2011 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

FIRST NAMED INVENTOR 

Makoto MIZUKI 

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. 

056937-0414 4296 

EXAMINER 

CHOWDHURY, AFROZA Y 

ART UNIT PAPER NUMBER 

2629 

DATE MAILED: 05/31/2011 

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 664 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 664 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. 

Page 3 of 3 
PTOL-85 (Rev. 02/11) 
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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 
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Docket No.: 056937-0414 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Makoto MIZUKI, et al. 

Application No.: 11/954,659 

Filed: December 12, 2007 

For: CURRENT DRIVING DEVICE 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Customer Number: 53080 

Confirmation Number: 4296 

Group Art Unit: 2629 

Examiner: Afroza Y. Chowdhury 

AMENDMENT 

PATENT 

In response to the Office Action dated December 8, 2010, wherein a three-month 

shortened statutory period for response is set to expire on March 8, 2011, Applicants respectfully 

request reconsideration of the above-identified application in view of the following amendments 

and remarks. 

Attachment: Replacement Sheets (4) 
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AMENDMENT TO THE CLAIMS 

The following claim listing replaces all prior listings and versions of the claims: 

LISTING OF CLAIMS 

1. (Currently Amended) A current driving device, comprising: 

a first voltage supply [[part]] source for supplying a first voltage; 

a first current supply [[part]] source for supplying a first electric current; 

a plurality of output terminals; and 

a plurality of current output [[parts]] circuits for outputting an electric current in accordance 

with said first electric current, each of said current output [[parts]] circuits comprising a current­

voltage converting function circuit, a voltage-current converting function circuit, a voltage holding 

[[part]] circuit having a terminal being connected to a reference voltage different from the first 

voltage, and at least one current output terminal, wherein~ 

each of said current output part takes circuits operates in three operation modes[[, i.e.]] 

including a voltage supply mode, a current supply mode, and a current output mode, 

under said voltage supply mode, each of said current output [[part]] circuits receives said 

first voltage from said first voltage supply [[part]] source, and holds said voltage in the first voltage 

is supplied to another terminal of said voltage holding [[part]] circuit, 

under said current supply mode, each of said current output [[part]] circuits receives said 

first current from said first current supply [[part]] source, and generates a second voltage by said 

current-voltage converting function circuit, and holds said voltage in the first current is supplied to 

said another terminal of said voltage holding [[part]] circuit, and 
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under said current output mode, each of said current output [[part]] circuits outputs an 

output current according to said voltage held in said voltage holding [[part]] circuit by said voltage­

current converting function circuit. 

2. (Currently Amended) The current driving device according to claim 1, wherein~ 

each of said output terminals is connected to said current output terminals provided to said 

plurality of said current output [[parts]] circuits, and 

each of said plurality of current output [[parts]] circuits is connected in parallel to said first 

current supply [[part]] source and said first voltage supply [[part]] source used in common. 

3. (Currently Amended) The current driving device according to claim 1, wherein,Jn each 

of said current output [[parts]] circuits, actuates said current-voltage converting function circuit is 

actuated under said voltage supply mode. 

4. (Currently Amended) The current driving device according to claim 1, wherein each of 

said current output [[parts]] circuits is configured to stop comprises a function of stopping said 

current-voltage converting function circuit under said voltage supply mode. 

5. (Currently Amended) The current driving device according to [[claims]] claim 1, further 

compnsmg~ 

a second current supply [[part]] source for supplying a second electric current that is 

proportional to said first electric current; [[,]] and 
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a second current-voltage converting [[part]] circuit for generating said first voltage by 

receiving said second electric current, wherein 

said first voltage supply [[part]] source controls supplies of said first voltage generated by 

said second current-voltage converting [[part]] circuit to said current output [[parts]] circuits. 

6. (Currently Amended) The current driving device according to claim 5, wherein said 

second current-voltage converting [[part]] circuit comprises a switching part for short-circuiting a 

node at which said first voltage emerges to a reference voltage node. 

7. (Currently Amended) The current driving device according to [[claims]] claim 1, further 

comprising a second voltage supply [[part]] source with a larger voltage supply capacity than that of 

said first voltage supply [[part]] source, wherein 

the use of said first voltage supply [[part]]source and the use of said second voltage supply 

[[part]] source are switched in accordance with the number of said current output [[parts]] circuits 

that [[take]] operate in said voltage supply mode among said plurality of current output [[parts]] 

circuits. 

8. (Currently Amended) The current driving device according to [[claims]] claim 1, wherein 

said first voltage supply [[part]] source is configured to change constituted to be capable of 

changing its voltage supply capacity in accordance with the number of said current output [[parts]] 

circuits that [[take]] operate in said voltage supply mode among said plurality of current output 

[[parts]] circuits. 
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9. (Currently Amended) A current-driving-type display device, comprising said current 

driving device according to [[claims]] claim 1 mounted thereon so as to be driven by said current 

driving device. 

I 0. (Currently Amended) A current driving device, comprising: 

a current input switch for controlling connection/disconnection states with respect to a 

current supply [[part]] source; 

a voltage holding [[part]] circuit for holding a reference voltage, which is charged by a 

flown current, the voltage holding circuit having a first terminal and a second terminal, the first 

terminal being connected to a fixed voltage; 

a calibration switch interposed between said current input switch and said voltage holding 

[[part]] circuit; 

a plurality of voltage-current converting elements for generating an electric current in 

accordance with said reference voltage held in said voltage holding [[part]) circuit; 

a plurality of signal response switches that are on/off controlled in accordance with inputted 

signals, each of said response switches being connected in series to a corresponding one [[each]] of 

said voltage-current converting elements, and each of which being connected in parallel to said 

calibration switch; 

a connection node provided between said current input switch and said calibration switch; 

a plurality of current output switches, each being interposed between [[a]] the connection 

node, which is provided between said current input s1.vitch and said calibration switch, and said 

plurality of current output terminals; and 
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a high speeding high-speed switch for controlling connection/disconnection states of said 

voltage supply [[part]] source with respect to the second terminal of said voltage holding [[part]) 

circuit. 

6 
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AMENDMENT TO THE DRAWINGS 

The attached drawing sheets replace the original sheets including FIGS. 6A, 6B and 7-9. 

In the amendment, these figures have been labeled with a "Prior Art" legend. 

Attachment: Replacement Sheets (4) 
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REMARKS 

Status of Claims 

Claims 1-10 are pending, of which claims 1 and 10 are independent. 

Claims 1-10 have been amended to correct informalities in the claim language and to 

more clearly define the claimed subject matter. Support for the amendment is found, for 

example, in FIGS. lA and 3. No new matter has been added. 

Objection to the Drawings 

The Examiner objected to the drawings. Applicants respectfully submit that the 

amendment made to the drawings overcome this objection. 

Rejection under 35 U.S.C. § 102 

Claims 1-10 were rejected under 35 U.S.C. § 102(e) as being anticipated by Date et al. 

(US 7,466,166). Claims 1-10 were rejected under 35 U.S.C. § 102(e) as being anticipated by 

Hashido et al. (US 7,221,349). These rejections are traversed for at least the following reasons. 

Applicants respectfully remind the Examiner that the factual determination of lack of 

novelty under 35 U.S.C. § 102 requires the identical disclosure in a single reference of each 

element of a claimed invention, such that the identically claimed invention is placed into the 

possession of one having ordinary skill in the art. Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339, 

54 USPQ2d 1299 (Fed. Cir. 2000); Electro Medical Systems SA. v. Cooper Life Sciences, Inc., 

34 F.3d 1048, 32 USPQ2d 1017 (Fed. Cir. 1994). Moreover, in imposing the rejection under 35 

U.S.C. § 102, the Examiner is required to specifically identify wherein an applied reference is 

perceived to identically disclose each feature of a claimed invention. In re Rijckaert, 9 F.3d 
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1531, 28 USPQ2d 1955 (Fed. Cir. 1993); Lindemann Maschinenfabrik GMBHv. American Hoist 

& Derrick Co., 730 F.2d 1452, 221 USPQ 481 (Fed. Cir. 1984). There are significant 

differences between the claimed current driving device and the devices disclosed by Date or 

Hashido that would preclude the factual determination that Date or Hashido identically describes 

the claimed current driving device within the meaning of 35 U.S.C. § I 02. 

With respect to Data, Applicants respectfully submit that, at a minimum, Date fails to 

disclose that a voltage holding circuit has a terminal being connected to a reference voltage 

different from the first voltage, and under the voltage supply mode, the first voltage is supplied to 

another terminal of the voltage holding circuit, as recited by amended claim I. In rejecting claim 1, 

the Examiner asserts that FIG. 3A of Date discloses the claimed first voltage supply part (source). 

It appears that the Examiner considers V cc connected to capacitor 003 as the claimed first 

voltage supply source and capacitor 003 as the claimed voltage holding part (circuit). However, 

it is clear that FIG. 3A fails to disclose that a voltage holding circuit (003) has a terminal being 

connected to a reference voltage different from the first voltage (V cc). As such, it is clear that 

Date fails to disclose the aforementioned features of amended claim 1 within the meaning of 3 5 

U.S.C. § 102. Thus, claim 1 and all claims dependent thereon are patentable over Date. 

Regarding claim 10, Applicants respectfully submit that, at a minimum, Date fails to 

disclose that the voltage holding circuit has a first terminal and a second terminal, the first terminal 

being connected to a fixed voltage, and the current driving device includes a high-speed switch for 

controlling connection/disconnection states of said voltage supply source with respect to the 

second terminal of said voltage holding circuit, as recited by amended claim 10. It is clear that the 

cited portions of Date do not disclose the aforementioned features of claim IO within the 

meaning of 35 U.S.C. § 102. Thus, claim 10 is patentable over Date. 
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With respect to Hashido, Applicants respectfully submit that the Examiner erroneously 

combined FIG. 2 and FIG. 4 of Hashido. It is clear that FIG. 2 ofHashido is directed to a pixel 2 

of FIG. 1 (see, col. 7, lines 15-16 ofHashido), while FIG. 4 is directed to data current generating 

circuit 30 of FIG, 1 (see, col. 7, lines 21-23). As such, the Examiner's assertion has no merit. 

Further, Applicants submit that Hashido fails to disclose that a voltage holding circuit has 

a terminal being connected to a reference voltage d[fferentfrom the first voltage, and under the 

voltage supply mode, the first voltage is supplied to another terminal of the voltage holding circuit, 

as recited by amended claim 1. It appears that the Examiner considers that capacitor 4 of FIG. 2 

of Hashido corresponds to the claimed voltage holding part ( circuit). However, it is clear that 

FIG. 2 fails to disclose that a voltage holding circuit (4) has a terminal being connected to a 

reference voltage different from the first voltage (V dd). As such, it is clear that Hashido fails to 

disclose the aforementioned features of amended claim 1 'Within the meaning of 35 U .S.C. § 102. 

Thus, claim 1 and all claims dependent thereon are patentable over Hashido. 

Similar to Date, Applicants respectfully submit that, at a minimum, Hashido fails to 

disclose that the voltage holding circuit has ajirst terminal and a second terminal, the first terminal 

being connected to a fixed voltage, and the current driving device includes a high-!,peed switchfor 

controlling connection/ disconnection states of said voltage supply source with respect to the 

second terminal of said voltage holding circuit, as recited by amended claim 10. It is clear that the 

cited portions of Hashido do not disclose the aforementioned features of claim 10 within the 

meaning of 35 U.S.C. § 102. Thus, claim 10 is patentable over Hashido. 

Based on the foregoing, Applicants submit that all pending claims are patentable over 

Date and Hashido. Thus, Applicants request that the Examiner withdraw the rejections of claims 

1-10 under 35 U.S.C. § 102. 
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CONCLUSION 

Having fully responded to all matters raised in the Office Action, Applicants submit that 

all claims are in condition for allowance, an indication for which is respectfully solicited. If 

there are any outstanding issues that might be resolved by an interview or an Examiner's 

amendment, the Examiner is requested to call Applicants' attorney at the telephone number 

shown below. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is 

hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13 th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:TS: 
Facsimile: 202.756.8087 
Date: March 7, 2011 

WDC99 1986962-1056937.04 I 4 

Respectfully submitted, 

McDERMOTT WILL & EMERY LLP 

Takashi Saito 
Limited Recognition No. L0123 

Please recognize our Customer No. 53080 
as our correspondence address. 
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Drawings 

Page 2 

1. Figures 6A, 68, and 7-9 should be designated by a legend such as --Prior Art--

because only that which is old is illustrated. See MPEP § 608.02(9). Corrected 

drawings in compliance with 37 CFR 1.121 (d) are required in reply to the Office action 

to avoid abandonment of the application. The replacement sheet(s) should be labeled 

"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 

any portion of the drawing figures. If the changes are not accepted by the examiner, the 

applicant will be notified and informed of any required corrective action in the next Office 

action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC§ 102 

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

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

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

3. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by Date et 

al. (US Patent 7,466,166). 

As to claim 1, Date et al. discloses a current driving device, comprising: 
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a first voltage supply part for supplying a first voltage (fig. 3A); 

a first current supply part for supplying a first electric current (fig. 3A); 

a plurality of output terminals (fig. 4 ); and 

Page 3 

a plurality of current output parts for outputting an electric current in accordance 

with said first electric current, each of said current output parts comprising a current­

voltage converting function, a voltage-current converting function, a voltage holding 

part, and at least one current output terminal (fig. 4), wherein 

said current output part takes three operation modes, i.e. a voltage supply mode, 

a current supply mode, and a current output mode, 

under said voltage supply mode, said current output part receives said first 

voltage from said first voltage supply part and holds said voltage in said voltage holding 

part (col. 11, lines 24-35, lines 49-67), 

under said current supply mode, said current output part receives said first 

current from said first current supply part, and generates a second voltage by said 

current-voltage converting function and holds said voltage in said voltage holding part 

(col. 11, lines 24-35, lines 49-67), and 

under said current output mode, said current output part outputs an output 

current according to said voltage held in said voltage holding part by said voltage­

current converting function (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45- col. 

13, line 6). 
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As to claim 2, Date et al. teaches a current driving device wherein each of said 

output terminals is connected to said current output terminals provided to said plurality 

of said current output parts, and each of said plurality of current output parts is 

connected in parallel to said first current supply part and said first voltage supply part 

used in common (figs. 4, 6). 

As to claim 3, Date et al. teaches current a driving device wherein each of said 

current output parts actuates said current-voltage converting function under said voltage 

supply mode (col. 3, lines 44-52). 

As to claim 4, Date et al. teaches a current driving device according to claim 1, 

wherein each of said current output parts comprises a function of stopping said current­

voltage converting function under said voltage supply mode (col. 11, lines 24-35, col. 

12, lines 2-17, col. 12, line 45 - col. 13, line 6). 

As to claim 5, Date et al. teaches a current driving device comprising a second 

current supply part for supplying a second electric current that is proportional to said 

first electric current, and a current-voltage converting part for generating said first 

voltage by receiving said second electric current, wherein said first voltage supply part 

controls supplies of said first voltage generated by said current-voltage converting part 

to said current output parts (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 - col. 
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As to claim 6, Date et al. teaches a current driving device wherein said current­

voltage converting part comprises a switching part for short-circuiting a node at which 

said first voltage emerges to a reference voltage node (col. 11, lines 24-35, col. 12, lines 

2-17, col. 12, line 45 - col. 13, line 6). 

As to claim 7, Date et al. teaches a current driving device comprising a second 

voltage supply part with a larger voltage supply capacity than that of said first voltage 

supply part, wherein the use of said first voltage supply part and the use of said second 

voltage supply part are switched in accordance with the number of said current output 

parts that take said voltage supply mode among said plurality of current output parts 

(col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 - col. 13, line 6). 

As to claim 8, Date et al. teaches a current driving device wherein said first 

voltage supply part is constituted to be capable of changing its voltage supply capacity 

in accordance with the number of said current output parts that take said voltage supply 

mode among said plurality of current output parts (col. 11, lines 24-35, col. 12, lines 2-

17, col. 12, line 45 - col. 13, line 6). 

As to claim 9, Date et al. teaches a current-driving-type display device, 

comprising said current driving device mounted thereon so as to be driven by said 
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current driving device (fig. 4 ). 

As to claim 10, Date et al. teaches a current driving device, comprising: 

Page 6 

a current input switch for controlling connection/disconnection states with respect 

to a current supply part (col. 11, lines 24-35, lines 49-67); 

a voltage holding part for holding a reference voltage, which is charged by a 

flown current (col. 11, lines 24-35, lines 49-67); 

a calibration switch interposed between said current input switch and said 

voltage holding part (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45- col. 13, 

line 6); 

a plurality of voltage-current converting elements for generating an electric 

current in accordance with said reference voltage held in said voltage holding part (fig. 

4, col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 - col. 13, line 6); 

a plurality of signal response switches that are on/off controlled in accordance 

with inputted signals, said response switches being connected in series to each of said 

voltage-current converting elements, and each of which being connected in parallel to 

said calibration switch (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 - col. 13, 

line 6); 

a plurality of current output switches, each being interposed between a 

connection node, which is provided between said current input switch and said 

calibration switch, and said plurality of current output terminals (col. 11, lines 24-35, col. 

12, lines 2-17, col. 12, line 45 - col. 13, line 6); and 
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a high-speeding switch for controlling connection/disconnection states of said 

voltage supply part with respect to said voltage holding part (col. 11, lines 24-35, col. 

12, lines 2-17, col. 12, line 45 - col. 13, line 6). 

4. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Hashido et al. (US Patent 7,221,349) 

The applied reference has a common assignee with the instant application. 

Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 

under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 

either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 

the reference was derived from the inventor of this application and is thus not the 

invention "by another," or by an appropriate showing under 37 CFR 1.131. 

As to claim 1, Hashito et al. discloses a current driving device, comprising: 

a first voltage supply part for supplying a first voltage (fig. 2(Vdd)); 

a first current supply part for supplying a first electric current (fig. 4(400), col. 12, 

lines 33-43); 

a plurality of output terminals (fig. 2); and 

a plurality of current output parts for outputting an electric current in accordance 

with said first electric current, each of said current output parts comprising a current­

voltage converting function, a voltage-current converting function, a voltage holding 

part, and at least one current output terminal (figs. 2, 4 ), wherein 
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said current output part takes three operation modes, i.e. a voltage supply mode, 

a current supply mode, and a current output mode (figs. 2, 4 ), 

under said voltage supply mode, said current output part receives said first 

voltage from said first voltage supply part and holds said voltage in said voltage holding 

part (col. 9, lines 24-56), 

under said current supply mode, said current output part receives said first 

current from said first current supply part, and generates a second voltage by said 

current-voltage converting function and holds said voltage in said voltage holding part 

(col. 9, lines 24-56), and 

under said current output mode, said current output part outputs an output 

current according to said voltage held in said voltage holding part by said voltage­

current converting function (col. 9, lines 24-56). 

As to claim 2, Hashito et al. teaches a current driving device wherein each of said 

output terminals is connected to said current output terminals provided to said plurality 

of said current output parts, and each of said plurality of current output parts is 

connected in parallel to said first current supply part and said first voltage supply part 

used in common (fig. 3). 

As to claim 3, Hashito et al. teaches a current driving device wherein each of said 

current output parts actuates said current-voltage converting function under said voltage 

SAMSUNG, EXH. 1003, P. 55



Application/Control Number: 11/954,659 

Art Unit: 2629 

supply mode (figs,. 2-4 ). 

Page 9 

As to claim 4, Hashito et al. teaches a current driving device wherein each of said 

current output parts comprises a function of stopping said current-voltage converting 

function under said voltage supply mode (figs,. 2-4 ). 

As to claim 5, Hashito et al. teaches a current driving device comprising a second 

current supply part for supplying a second electric current that is proportional to said 

first electric current, and a current-voltage converting part for generating said first 

voltage by receiving said second electric current, wherein said first voltage supply part 

controls supplies of said first voltage generated by said current-voltage converting part 

to said current output parts (figs,. 2-4 ). 

As to claim 6, Hashito et al. teaches a current driving device wherein said 

current-voltage converting part comprises a switching part for short-circuiting a node at 

which said first voltage emerges to a reference voltage node (figs,. 2-4 ). 

As to claim 7, Hashito et al. teaches a current driving device comprising a second 

voltage supply part with a larger voltage supply capacity than that of said first voltage 

supply part, wherein the use of said first voltage supply part and the use of said second 

voltage supply part are switched in accordance with the number of said current output 

parts that take said voltage supply mode among said plurality of current output parts 
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As to claim 8, Hashito et al. teaches a current driving device wherein said first 

voltage supply part is constituted to be capable of changing its voltage supply capacity 

in accordance with the number of said current output parts that take said voltage supply 

mode among said plurality of current output parts (figs,. 2-4 ). 

As to claim 9, Hashito et al. teaches a current-driving-type display device 

comprising said current driving device mounted thereon so as to be driven by said 

current driving device (figs,. 2-4 ). 

As to claim 10, Hashito et al. teaches a current driving device, comprising: 

a current input switch for controlling connection/disconnection states with respect 

to a current supply part (col. 12, lines 34-64); 

a voltage holding part for holding a reference voltage, which is charged by a 

flown current (col. 9, lines 17-41); 

a calibration switch interposed between said current input switch and said 

voltage holding part (col. 12, lines 34-64); 

a plurality of voltage-current converting elements for generating an electric 

current in accordance with said reference voltage held in said voltage holding part (fig. 

4, col. 12, lines 34-64 ); 
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a plurality of signal response switches that are on/off controlled in accordance 

with inputted signals, said response switches being connected in series to each of said 

voltage-current converting elements, and each of which being connected in parallel to 

said calibration switch (col. 12, lines 34-64 ); 

a plurality of current output switches, each being interposed between a 

connection node, which is provided between said current input switch and said 

calibration switch, and said plurality of current output terminals (col. 12, lines 34-64); 

and 

a high-speeding switch for controlling connection/disconnection states of said 

voltage supply part with respect to said voltage holding part (fig. 4, col. 13, lines 30-35). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to AFROZA Y. CHOWDHURY whose telephone number is 

(571 )270-1543. The examiner can normally be reached on 7:30-5:00 EST, 5/4/9. 

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

supervisor, Bipin Shalwala can be reached on 571-272-7681. The fax phone number 

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

AC 
12/3/2010 

/Bipin Shalwala/ 
Supervisory Patent Examiner, Art 
Unit 2629 
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IL5 i1 l(current near driv$3) jus-PGPUB; IOR ION j2010112;03 ! 
! ! !same (calibrat$3 near3 !USPAT; USOCR ! ! !10:28 ! 
! I !speed) same ! ! ! ! ! 
I ! I( ( reference near I I I I I 
I I !current) near5 change) I I I I I 
IL6 j2 I( current near driv$3) jus-PGPUB; joR joN j2010/ 12/03 ! 
! i !same calibrat$3 same !USPAT; USOCR ! ! !10:29 ! 
! ! !( ( reference near ! ! ! ! ! 
I ! !current) near5 change) I I I I l 
IL? lo l(current near driv$3) IEPO; JPO; joR joN 12010112;03 I 
! ! !same calibrat$3 same !DERWENT ! ! !10:29 ! 
! I !( ( reference near ! ! ! ! ! 
I ! !current) near5 change) I I I I I 
(Ls ........... i5 ............ i11 .. and ·calibrat$3 ................... ius-PGPUB; .............. ioR ................................ [oN .............. i201·011·2103 .............. 1 

! ! ! !USPAT; USOCR ! ! !10:30 ! 
: ) ~ : : : ) ~ ~ 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
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!L9 !1 !(current near driv$3) !US-PGPUB; !OR !ON 12010/12/03 ! 
I I isame (calibrat$3 near? iuSPAT; USOCR i I 110:32 I 
I I i(high$2 fast$2) near I I I I I 
i i !speed) same i i i i ! 
I ! i(((reference program i i I I I 
I I i$4) near current) i i I I I 
I I inear5 small near5 i i I I I 
! ! !change) ! ! ! ! ! 

~ ; ................................... ~ ........................................ ; ............................................................................................................................................................................... ; ......................................................................................................................... ; ...................................................................................................................... ; ................................................................ ; ............................................................................................................................... ~ 
!L10 !1 !(current near driv$3) !US-PGPUB; !OR !ON !2010/12/03 ! 
I I !same (calibrat$3 near? IUSPAT; USOCR I I 110:32 I 
! i !(high$2 fast$2) near ! ! ! ! ! 
! I !speed) same ! ! ! ! ! 
I I !(((reference program I I I I I 
I ! i$4) near3 current) i i I I I 
i i inear5 small near5 i i i i ! 
! ! !change) ! ! ! ! ! 

IL11 i1 i(current near driv$3) ius-PGPUB; IOR ION 12010112;03 I 
! i !and (calibrat$3 near? !USPAT; USOCR ! ! !10:33 ! 
I I i(high$2 fast$2) near I I I I I 
1 i 1speed) and 1 1 i i ! I I !(((reference program I I I I I 
! ! !$4) near3 current) ! ! ! ! ! 
! ! !near5 small near5 ! ! ! ! ! 
! ! !change) ! ! ! ! ! 
• ! L 1 2 ........ [ 1 ............. ! (current .. near ·d riv$3) ........ ! US-PGPUB; .............. !OR ................................ !ON ............. f201 0/ 1·2103 .............. I 
I I land (calibrat$3 near? IUSPAT; I I 110:33 I 
I I i(high$2 fast$2) near iUSOCR; EPO; i I I I 
! i !speed) and !JPO; DERWENT ! ! ! ! 
! ! !(((reference program ! ! ! ! ! 
I I i$4) near3 current) i i I I I 
I I inear5 small near5 i i I I I 
! ! !change) ! ! ! ! ! 

~ ~ nnnnnnnn• ~nnnnnnn•• ; nnnnnnnnnnnnnnnnnnnnnnnnnnnnn• ; nnnnnnnnnnnnnnnnnnnn• ; nnnnnnnnnnnnnnnnnnn•• ~nnnnnnnnnnu f ,nnnnnnnnnnnnnnnnnnnnu ~ 
!L13 !1 !(current near driv$3) !US-PGPUB; !OR !ON !2010/12/03 ! 
I I land (calibrat$3 near? IUSPAT; I I 110:33 I 
! i !(high$2 fast$2)) and !USOCR; EPO; ! ! ! ! 
I I !(((reference program IJPO; DERWENT I I I I 

., ' '$4) 3 ) , , ' ' ' i i i near current i i i i ! 
I I inear5 small near5 i i I I I 
! ! !change) ! ! ! ! ! 

~ ; ................................... ~ ........................................ ; ............................................................................................................................................................................... : ......................................................................................................................... ; ...................................................................................................................... ; ................................................................ ; ............................................................................................................................... ~ 
!L14 !13 !(current near driv$3) !US-PGPUB; !OR !ON !2010/12/03 ! 
I I land (calibrat$3 near? IUSPAT; I I 110:33 I 
! i !(high$2 fast$2)) and !USOCR; EPO; ! ! ! ! 
I I !(((reference program IJPO; DERWENT I I I I 

., ' '$4) 3 ) , , ' ' ' i i i near current i i i i ! 

•L ............... ! ............. !near5.change) ........................ ! ......................................... ! ........................................ L ................... ! ........................................ ! 
!L15 !1076 !(current near driv$3) !US-PGPUB; !OR !ON !2010/12/03 ! 
I I iand (high$1 speed$3 iuSPAT; i I 110:58 I 
I I lnear3 switch$3) IUSOCR; EPO; I I I I 
i i i iJPQ· DERWENT i i i ! 

! : ~ : : ' : : ~ i 
! 
! 
! 
! 
! 
! 
! 
! 
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!L16 !267 !(current near driv$3) !US-PGPUB; !OR !ON 12010/12/03 ! 
I I land (high$1 speed$3 IUSPAT; I I 110:59 I 
i i inear3 switch) iUSOCR· EPO· i i i ! 
: \ ~ : : ' ' : \ ~ i 
i i , :JPQ· DERWENT , i i ! 

~ :nnnnnnnn•• t .nnnnnn, :nnnnnnnnnnnnnnnnnnnnnnnnnnnnn, :nnnnn' nnnnnnnnnnnnnnn :nnnnnnnnnnnnnnnnnnnn• :nnnnnnnnnnn•; .nnnnnnnnnnnnnnnnnnnn• ~ 
!L17 !23 !(current near driv$3) !US-PGPUB; !OR !ON !2010/12/03 ! 
I I iand (high$1 speed$3 iuSPAT; i I 110:59 I 
I I lnear3 switch) same IUSOCR; EPO; I I I I 
! i !voltage near3 supply !JPO; DERWENT ! ! ! ! 
ius is idisplay and (current ius-PGPUB; ioR ioN i2010/12/03 I 
! ! !near driv$3) and (high !USPAT; ! ! !11 :02 ! 
I I i$1 speed$3 near3 i USOCR; EPO; i I I I 
I I !switch) same voltage IJPO; DERWENT I I I I 
! ! !near3 supply ! ! ! ! ! 
!L19 !s !(display panel) and !US-PGPUB; !OR !ON 12010/12/03 I 
I I i(current near driv$3) iuSPAT; i I 111 :02 I 
I I land (high$1 speed$3 IUSOCR; EPO; I I I I 
! i !near3 switch) same !JPO; DERWENT ! ! ! ! 
I I ivoltage near3 supply i i I I I 

: ' ..................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ~ ............................................................................................................................... ~ 

!L20 !1 !11 and (calibrat$3 !US-PGPUB; !OR !ON !2010/12/03 ! 
I I !near? (high$2 fast$2) IUSPAT; USOCR I I 111 :44 I 
i ! !near speed) i i i i ! 

iL21 jo i11 and (high$1 speed$3 ius-PGPUB; ioR ioN i2010/ 12/03 I 
! i !near3 switch) same !USPAT; ! ! !11 :44 ! 
I I !voltage near3 supply IUSOCR; EPO; I I I I 
i i i iJPO· DERWENT i i i ! 

i L22 """" io """"" f I 1 '"and. ( h ig h$1 speed$3 f US-~PUB; """""" f OR"""""""""""""""" ioN """"""" i201 0/ 1 2/ 03 """"""" I 
! ! !near3 switch) !USPAT; ! ! !11 :44 ! 
I I I lusocR; EPO; I I I I 
i i , ,JPO· DERWENT , i i 1 
: ; ~ ; ; ' ; ; ~ i 

!L23 11 !11 and (high$1speed !US-PGPUB; !OR !ON 12010/12/03 I 
! ! !$3) !USPAT; ! ! !11 :45 ! 
I I I lusocR; EPO; I I I I 
i i i iJPO· DERWENT i i i ! 

~ ; .................................................... ~ .............................................. : ............................................................................................................................................................................... : ........................... ' ........................................................................................... : ...................................................................................................................... ; ................................................................ ~ ............................................................................................................................... ~ 
!L24 !o !11 and (high$1speed !US-PGPUB; !OR !ON !2010/12/03 ! 
I I 1$3) same small near IUSPAT; I I 111 :57 I 
i i !current iUSOCR· EPO· i i i ! 
: \ ~ : : ' ' : \ ~ i 
i i , :JPQ· DERWENT , i i ! 

• ! L25 """" [o """""" ! 11" and. ( h ig h$1 speed""'"" ! us-~PUB;""""""" !OR"""""""""""""""" !ON"""""'" f201 0/ 1'2103 """"""" ! 
I I 1$3) same small near3 IUSPAT; I I 111 :57 I 
i i !current iUSOCR· EPO· i i i ! 
: \ ~ : : ' ' : \ ~ i 
i i , :JPQ· DERWENT , i i ! 

~ :nnnnnnnn~• t .nnnnnn~ :nnnnnnnnnnnnnnnnnnnnnnnnnnnnn~ :nnnnn' nnnnnnnnnnnnnnn :nnnnnnnnnnnnnnnnnnnn' :nnnnnnnnnnn•; .nnnnnnnnnnnnnnnnnnnn• ~ 
IL26 11 il1 and (high$1 speed iUS-PGPUB; iOR ION 12010/ 12/03 I 
! i !$3) and small near3 !USPAT; ! ! !11 :57 ! 
! ! !current !USOCR· EPO· ! ! i ! 
: \ ~ : : ' ' : \ ~ i 
i i i iJPO· DERWENT i i i ! : : ~ : : ' : : ~ i 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
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. ,,,,,,,,,,,,,,,,,,, ~''''''''''''''" •''''''''''''''''''''''''''''''''''''''''''''''''''''''''''" •''''''''''''''''''''''''''''''''''''''''" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. ,,,,,,,,,,,,,,,,,,,,,,,. ~'''''''''''''''''''''''''''''''''''''''''" ~ 

!L27 !161 !(display panel) and !US-PGPUB; !OR !ON !2010/12/03 ! 
I I !(current near driv$3) IUSPAT; I I 111 :59 I 
I I land (high$1 speed$3) IUSOCR; EPO; I I I I 
! i !same voltage near3 !JPO; DERWENT ! ! ! ! 
I I !supply I I I I I 

. , ..................................... \ ........................................ , .................................................................................................................................................................................. , ............................................................................................................................ , ......................................................................................................................... , ................................................................... ~ ............................................................................................................................... ~ 

!L28 !894 !(display panel) and !US-PGPUB; !OR !ON !2010/12/03 ! 
I I !(current near driv$3) IUSPAT; I I 112:00 I 
! I !and (high$1 speed$3) !USOCR; EPO; ! ! ! ! 
I I land small near3 IJPO; DERWENT I I I I 
1 i 1current 1 1 i i ! 

il29 137 i(display panel) and ius-PGPUB; ioR ioN 12010/12/03 I 
! ! !(current near driv$3) !USPAT; ! ! !12:00 ! 
I I land (high$1 speed$3) lusocR; EPO; I I I I 
I I land ( small near3 IJPO; DERWENT I I I I 
! i !change near3 current) ! ! ! ! ! 
IL30 i3339 i( display panel) and ius-PGPUB; ioR joN j2010/ 12/03 ! 
! i !((calibrat$3 same !USPAT; ! ! !12:09 ! 
I I !current) ((switch$3 IUSOCR; EPO; I I I I 
! ! !control$4) near5 !JPO; DERWENT ! ! ! ! 
I I !(voltage near supply))) I I I I I 
I I land (high$1 speed$3) I I I I I 

: ' ................. , ................ , ............................................................ , .......................................... , ......................................... , ...................... , ........................................... ~ 
!L31 !130 !(display panel) and !US-PGPUB; !OR !ON !2010/12/03 ! 
I I i((calibrat$3 same IUSPAT; I I 112:09 I 
'' ' ' t) (( ·t h$3 'USOCR EPO ' ' ' ' i I !Curren SWI C i ; ; i i I ! 
I I icontrol$4) near5 IJPO; DERWENT I I I I 
I I !(voltage near supply))) I I I I I 
! i !same (high$1 speed$3) ! ! ! ! ! 
!L32 _______ , fo __________ , !11 "and '131----------------------------------- !US-PGPUB; ____________ , !OR ________________________________ !ON------------- f2010112/03 ______________ I 
! ! ! !usPAT· ! ! !12·10 ! 
d ~ I I '. . I l ~ . ~ 
i I i iUSOCR, EPO, i i I ! 
i : i iJPQ· DERWENT i i i ! 

~ : ................................... ~ " ......................... , : ..................................................................................................................... , : .................. ' ........................................................... : ................................................................................. : ............................................. ~ " ................................................................................. ~ 
!L34 !5 !"345"/$.ccls. and !US-PGPUB; !OR !ON !2010/ 12/03 ! 
I I !(display panel) and iuSPAT; I I 112:10 I 
I I l((calibrat$3 same IUSOCR; EPO; I I I I 
! ! !current) ((switch$3 !JPO; DERWENT ! ! ! ! 
! I !control$4) near5 ! ! ! ! ! 
I ! !(voltage near supply))) I I I I I 
I I lsame (high$1 speed$3) I I I I I 
IL35 i19 l(display panel) and ius-PGPUB; joR joN j2010/12/03 ! 
! i !((calibrat$3 same !USPAT; ! ! !12:12 ! 
I I !current) ((switch$3 IUSOCR; EPO; I I I I 
! ! !control$4) near5 !JPO; DERWENT ! ! ! ! 
I I !(voltage near supply))) I I I I I 
I I !near? (high$1 speed I I I I I 

~ l ~ !$3) I I l ~ ~ 
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. , ....................................................... ~ .............................................. , .................................................................................................................................................................................. , ............................................................................................................................ , ......................................................................................................................... , ................................................................... ,:, ............................................................................................................................ ~ 

!L36 !3 !(display panel) and !EPO; JPO; !OR !ON !2010/12/03 ! 
I I i((calibrat$3 same !DERWENT I I 112:17 I 

., ' , t) (( ·t h$3 , , ' ' ' i i !Curren SWI C i i i i ! 
! I !control$4) near5 ! ! ! ! ! 
I ! !(voltage near supply))) I I I I I 
I I lsame (high$1 speed$3) I I I I I 
IL37 j127 i(display panel) and ius-PGPUB; ioR joN j2010/12/03 ! 
! i !((calibrat$3 same !USPAT; USOCR ! ! p2:17 ! 
I I !current) ((switch$3 I I I I I 

., ' , t 1$4) 5 , , ' ' ' i i !Con ro near i i i i ! 
I I !(voltage near supply))) I I I I I 
I I !same (high$1 speed$3) I I I I I 
IL39 lo !(OLEO) and ((calibrat !US-PGPUB; !OR ION 12010/12/03 I 
I I 1$3 same current) IUSPAT; USOCR I I 112: 18 I 
! i !( ( switch$3 control$4) ! ! ! ! ! 
I I lnear5 (voltage near I I I I I 

., ' , I ))) (h. h , , ' ' ' 
! I 1supp y same 19 ! ! ! ! ! 
i i i$1speed$3) i i i i ! 

:~ ~ : : : ~ ~ ~ 

!L40 !67 !(LED) and ((calibrat$3 !US-PGPUB; !OR !ON 12010/12/03 I 
I I lsamecurrent) ((switch luSPAT; USOCR I I 112:18 I 
I I 1$3 control$4) near5 I I I I I 
! i !(voltage near supply))) ! ! ! ! ! 
I I lsame (high$1 speed$3) I I I I I 

: ...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ~ ............................................................................................................................... ~ 

!L41 !13 !(LED same (display !US-PGPUB; !OR !ON !2010/12/03 ! 
I I !panel)) and ((calibrat IUSPAT; USOCR I I 112: 19 I 

., ' '$3 t) , , ' ' ' i i i same curren i i i i ! 
I I I( ( switch$3 control$4) I I I I I 
I I lnear5 (voltage near I I I I I 
! i !supply))) same (high ! ! ! ! ! 
! I !$1speed$3) ! ! ! ! ! 

: 1 , : : : 1 ~ ~ 

EAST Search History (Interference) 
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imicmmt'ftt~--=c- F ~ ri, imicm- 1 OJmmt'ftt~*~;Q" t?> imicm- 1 OJmmt ~ ~~t, imicm 

me - mEE~~~Fittc J: tJ m- 2 OJmEE ~ 1::.P>t L- -c imicmEE*f~*~'c *f~ L-, 
imicmmttBtJ--=c- F~ri, imicmEE- mmt~~~FittcJ: tJ, imicmEE*f~*~'c*f~~ 

:h-C 1t •0mEEicriGt: tc tBtJmmt~ tBtJT 0 J: -5 tc;ttnx;~ :h-C 1t •0m~IIl1J~im'.o 
rnw<KJJr 2 J 
iwictBtJv#u-=fOJ:e q fi, ~~O)JWicmmttl:ltJ~~,cf,m;b-::;> tciwicmmttl:ltJff#u-=f ~ ti~~ ;fl, 

, iwic~~OJmmttBtJ~~O):e 1< ;o\ :ttimOJJmicm- 1 OJmmt1tt~*~:l3 J: diwicm- 1 OJmEE 
'ftt~*~icx-t L- -c li?ilJ icffl~~ :h-C 1t •0 iw<KJJl 1 icic~OJm~IIl1J~im'.o 

rnw<KJJr 3 J 
imicmmt:±1 tJ~~fi, imicmEE'ftt~--=c- r- ,c :l31r • -c, imicmmt - mEE~~~Fit~fft1J ~ ii-

0 iw<KJJl 1 ¼ tdi§w<KJJl 2 tci~OJmmt.llil1J~im'.o 
rnw<KJJr 4 J 
imicmmt:±1 tJ~~fi, imicmEE'ftt~--=c- r- ,c :l31r. -c, imicmmt - mEE~~~Fit~1~ 11:. --r 0 

~Fit~f,m;t -C P0 §ff<KJJl 1 ¼ tdiiw<KJJl 2 ,cic~OJmmtilil1J~im'.o 
rnw<KJJr s J 
~ t?> ic, imicm- 1 OJmmt~ tt1§1Jl11*,cJ,y0 m- 2 OJmmc~'ftt~--t 0m-2 OJmmt'ftt~*~~ 

imicm-2 OJmmt~~~t-cimicm-1 OJmEE~1::.P>t--t 0mmt- mEE~~*~~ ~iimx., 
imicm-1 OJmff*~*~'i, imicmmt- mEE~~*~'c J: ~ 1::.P>t~ ntciwicm-1 OJmEE 

OJJWicmmttl:ltJ~~icx-t--t 0'ftt~~tUffl!T 0 iw<KJJl 1 ;o" t?> iw<KJJl 4 ¼ ~OJ1t •9:h;o"rcic~OJ 
m~IIl1J~im'.o 

rnw<KJJr 6 J 
imicmmt- mEE~~*~fi, imicm-1 OJmfE;o~:EJ!:h0 J- F~£$mEEJ- r-,c~~--r 

0¾7J ~ g;t*~~f,m;t -CP0§w<KJJl 5 rci~OJmmEIIIl1J~im'.o 
rnw<KJJr 7 J 
~ t?> ic, imicm-1 OJmEE'ftt~*~J:: ~ 't>mEEitt~FittJOJ::k~ 1r ,m- 2 OJmEE'ftt~*~~iim 

x., ~~O)iwicmmttBtJ~~O) -5 -tiwicmEE'ftt~--=c- F~ ~ 0iwicmmt:±1tJ~~OJ~tcriGt:-c 
, imicm-1 OJmff'ftt~*~~ imicm- 2 OJmEE1tt~*~OJ'f9!ffl ~-tJJ tJ Hx.0 J: -5 ic;ttnx;~ :h 
-c 1t • 0 iw<KJJl 1 ;o" t?> iw<KJJl 6 ¼~OJ 1t • 9:h;o" ic i~OJmmtllil1J~im'.o 

rnw<KJJr s J 
imicm- 1 OJmff *~*~ri, ~~ 0) imicmmt:±1 tJ~~O) -5 ti imicmEE'ftt~--=c- r- ~ ~ 0 im 

icmmt:±1 tJ~~OJ~icriG t: -c, -t- OJmEE'ftt~FittJ;o~iiJ~iiJFitic;ttnx; ~ :h -c 1t • 0 iw<KJJl 1 ;o" t?> 
iw<KJJl 6 ¼ ~OJ1t •9:h;o"icic~OJm~IIl1J~im'.o 

rnw<KJJr 9 J 
iw<KJJf 1 ;Q" t?>iw<KJJf s ¼ ~O)P9:h;o"tcic~OJm~oc111~rnr~t~~ L-, 2: OJmmc,toc,11~ 

rnric J:-:::> -CIIIl1J~ :h0m~IIl1J2ll!OJ*JF~iilo 
rnw<KJJr 1 o J 
mmt'ftt~*~'c XiT 0 *~ · J!ll!r ~ tUffl!T 0 mmtAtJ ffl A -1 o/ + ~, 
mtJ.-.mmtic J:-:::> -c1c:m~ n£$mEE~*Fr--t 0mEE*f~*~~, 
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JWicmmLA1Jffl;:;i,.,{ '>' + ~JWicmEE*Fi*~~ 0Jrt,tc1rt,~ tLtcq:--v 9 :f v-1/ s :,,,ffl 
;:;i,. ,{ '>' + ~ , 

JWicmEE*f~*~tc J: 0£*mEEtcfitttcmmc~1::.Jvt--t 0mEE - mmc~~*-=f-OJ1l~ ~ 

JWicmEE - mmc~~*-=f-OJ-i-tL~tLtcrniJU tcMtwc~ tL, JWicq:--v 9 :l v-1/ s :,,, ffl;:;i,. -1 
'>' + tc tt L, -c -i" tL ~ tL w,U tc fflMc ~ ;h, A.JJ ~ tL -c < 61i ~ tc fit t -c 7t :,,, · 7t 7 tUW ~ tL 
61i~fit~ffl;7,.,{ '>' +OJ1l~ ~, 

miicmmtJ--.nm ;:;i,. -1 '>' + ~ miic q:-""' 0 :l v - 1/ s ✓ m ;:;i,. -1 '>' + ~ OJfflMc/ - P' ~ 1l~ 0) 

mmtlli1Jfirm-=¥- ~ OJfffitc -i";h~;hfrt,~ tLtcmmtlli1Jffl;:;i,. ,{ '>' +OJ1l~ ~' 
miicmEE*t~*~'ctt1.,, -cmEE*Mr*~OJtfMc · J!lWr~tuw--r 0 r%i11t;:;i,.,1 '>' + ~ ~flm 

;t tcmmtlocm1J~im'.o 
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(~,m: :g] BJUffi~ 
(~BJ:jO):g~] m~OCl1J~rnf.:l3 J: d*:7F~rnf. 
(ttir:nJrJ 

(0001] 
2js:~BJ:jf'i, m~OCl:fJ~rnf.rciJ~iJ~v bJ' t~rcr'iif~ E L (EI e Ctr o-L umi n es Ce nc e) /'\::{-Jv 

~LE D/'\::f-Jv/J: ~~0)*7Fffl F5-1 /'\ ~ L,--CPfJJ!i/J:mifiE!OCl:fJ~rnf.tc~--t 00 ~ t.::, *7F~ 
rnf.tC~9 Go 
(~~tStirJ 

(0002] 
J/fi:f:., 7 5 ,y I--/'\ ::t- Jv-r' ---r 7'- 7 v -1 t'i:::kl®001t" 1%f~~1t--t 0 ~ ~ 't tc, ~!l1!ll~ 1t:l3 

J: tffl\::r 7'- t--1tiJt:J1tA, 1: ~ --c P 0 0 -z-0) J: 7 /J:~~O) q:i 1:, *7Fffl P' 5 -1 /'\ ic "JP --c r'i, 
tfjjJi'tmFFFJ.IO)tfjjJmifiEO)ft 6 "::> ~ ~fl\iJot9 0 2: ~ 1:, *7Fl®fi O):f5J~'f'! ~ 1%<1> 0'f'!FJl§iJt:j<: 
c1> i?> n --c P0 0 iJ v:.,, t-- ~ 5-0)lflflt:fJffO)mifiErt i?> "J ~ r'i, id 4 0) t-- 5:.,, 1/ A ::9 0)1'Jtfflt 
70 ~ A tc J: 0 rt 6 "::) ~ ~' mirur~§c,iJO)tfi;f:1nc J: 0 //- I-- mEE 0) rt 6 "::) ~ 7J: ~~iJt~ 0 0 ~ 

t.::, iJ vY I--~ 5-0)j1JlfJl1Jfnc:l3~t 0rt6"::>~f'i, *7F/'\::f-JviJ~t;O)mi5J'aA~lljf!F.flfJ 
/J:m'iffi{0)3-(j1Jtc J: 0 't O)iJt~ 0 o ~ t.::, ~1N:lfJ ,c F 5-1' /'\ffl¥~1,;;q't, :$-tfjjJ:f/iinx;l: ~ -:J 

--c ~ffil/'\::f JvO)IDl~"i'i~t-=*~~ n0 t.:: l1> t-=~~0)7'- IJ J.>.1f1~ ~ IJ:-:J --c P0 0 .:: 0) Ls I 1f1 
~O)tu~ tc J: bJ We.ml.~ ;h 0 I-- 5 Y 1/ 7'- ::9 O)t~'f'!r'i7'- lJ J.>. v -1 7 r;1 I-- O)*-j'-{ll.rnf.tc J: -:J --C ~ 
/J: 0 t.:: c1>, iJ v ✓ t-- ~ 5 - ;t'liJnx:1: r'i roJ ~ 0) if - t-- mEE nt ITT 11• ~ n t-= ~~ 1: ~ -:J --c -t mmc:1J• 
Jl!l'l!D A3-(~l§~O):e- 4 n~ 6 0) tl:i:tJmifiEiJt~ L, < 7J: 0 ~ r'iv \;t;IJ:v \o 

(0003] 
.:: 0) J: ') IJ: rt i?> "J ~ O)fi\iJotJJ$ ~ 1..,, --c, 191J ;t rtcm 6 rc:7F--t J: ') /J:mmctt:tJ"i'i~~ -t "::)mmc 

!OCl:fJ~rnf_iJt~ 0 ( 1YU ;t rtt~~f)(~ 1 $Yij) 0 2: O)mifiEtt :tJ"i'i~f'i, q:- -y I} :f v - $-' 3 ✓~FIi§ 

~ mifiEtt:tJ~FJI§~ ~Fr":> 0 £*mmc'imtc J: 0£*mifiE1l ~mifiEtt:tJ"i'i~t-=~ctt ~ it 0.:: ~ ~ 
1q=--yl}--;fv-$-'::1YJ ~P'J 0 

(0004] 
q=--y I} :lv-$-' 3 :.,,::c- P'IF.ff'i, mifiE:±ijJffl7'--1 'Y-1-S O 1. s O 2 ~:11::~im~~~ L, 

, mifiEA:tJffl 7'--1 ,y + s w 1 , q:- -v 1J :f v- $-' s :.,, m 7'- -1 ,y + s w 2 :l3 J: tf--t ~--c 0)1i~ 
TiG~ffl 7'--1 ,y -1-G l ,___,Gm ~~im ~ it 0 o mmctl::l:tJi'iim-i'-T 1 • T 2 r'i,Y'l-."i'i~~ -tl] bJ VI~ ;h,0 
o _/ - P' N 1 ~ _/ - P' N 2 iJl~&~ ~ ;h, N c h I-- 7 Y 1/ 7'- ::9 Q N 1 ,___, Q N m 0) P' v -1 Y ~ If 

- I-- f'i1&~ ~ ;h, £*mifiE'im I 1 iJ~ 6 O)mifiE~~~t 0 0 2: ;ht.: J: bJ' NC h I-- 7 ✓ 1/ A ::9 Q 
N 1,___,QNmf'i, §$fiJt£*mmt'imI 1 iJ~t;O)mifiE~V'fE90)tc£,~/J:ij'- t--mEE~/- P' 
N 2 tc~ ~ it00 mEE*f~ffl'.@~*-i'-C 1 f'i, mrncO)J/- t--mEEtcJEm~ ;h,00 / - F 
N 20)mfEV (N 2) f'i, £*mifiE'iffi{I 1 tcJ:0£*mifiE~~L,PmifiE~9~--C~im,~~ 
re~ 0 N c h l-- 7 Y 1/ 7'- ::9 Q N 1 ,___, Q N m re mE ~ it 0 FJl§:1J O)mEE re :tB ~ L,, *'5 mL mifiEtt jJ 
"i'i~A r'i£*mifiE'im 1 1 re J: 0 £*mifiE ~ ~ctt--t 0 .:: ~ re /J: 0 0 

(0005] 
tJ;:tc, mifiEttjJ::c- P'IF.fr'i, mifiEA:1Jffl7'--1 ,y + s w 1 , q:- -v lJ :l v- $-' s :.,, ffl 7'--1 ,y 

+ s w 2 ~ :11::~im~~rc -t7] bJ ~ ;t' mifiEtt jJ ffl A -1 3/ + s O 1 • s O 2 0) p 9 ;h iJ~~ h ~ 
~im L,~JJf'i:11::~im~ L,, 1i~TiG~ffl7'--1 ,y +a 1 ,___,G mf'iJl-."i'i~iJ~ 6 #t~~ ;h,0 An1i~ 
rcriGt--C~im,, :Jl::~im,iJt~;E~;rl.,00 mEE*f~ffl'.@~*-i'-C 1 t'iq:--y I} :lv-$-' 3 YIMt 
re J: bJ JEm~ ;htdl ~*f~ L,, N ch l-- 7 ✓ 1/ 7'- ::9 Q N 1 ,-.__,Q N mO)ij'- l--i'iim-=F-rc*~ L,~ 
~t 00 N ch l-- 7 Y 1/ 7'- ::9 Q N 1 ,___,Q N mr'i, {g~fiG~ffl 7'--1 ,y -:f-G 1 ,___,G mO)~im,~~tc 
fiG t --C, / - F N 2 O)mfE V ( N 2 ) tc fiG t t.: mifiE ~ mifiEtl::l jJi'irffl-=f-T 1 • T 2 0) 7 t> O)~ 
im~~rc ~ 0 JJiJ~ i?> tt n--r 0 o 

(0006] 
tJ;:tc, [R] 6 tC:7F L, t.::mifiE:1JDJ!!l1!D A3(~19.l~O)q:--y iJ --;f v-$-' s Y, mmt:±ijJO)~WO) 

j:fJ1'Jc0)?7,1 ~ Y!f"f--y- f-- ~[RJ? tC:7F9o 7'-,1,y-=,f-O)~Jffl,~J;k~~ "H" 1:, ;_1F~Jff!~~~ 
"L" 1:*9o V (N2) f'i, /-P'N20)mfEV (N2) ~*9o 

(0007] 
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q:.-y TJ :l v-1/ :::r :.,,fJU, mmctl::l1J1½~Att, mmcte::fJffl.7--1 'Y +so 1 ~J.Jim~ it, J­
P'N 2 O)mfEV (N 2) ~A1J1i~,c J:-:::> --CtUW~ ;h61i~fil)~Jfi.7--1 ''/ -f-G 1 ,....__,G mO) 

ik:ftmcfil) t t-= t1:::1Jmmc~mmc/::l::l 1J}!ffi)rT 1 n\ t?:> tl::l 1J 1.,, --c p 0 0 mmctl::l::fJffl .7--1 ''/ + s o 2 
, mmcA::fJ ffl A -1 ''/ + s w 1 , q:. -v TJ ·f v- 1/ :::r :.,, ffl A -1 ''/ + s w 2 i-t~piJ:iffi ~ T 0 0 

(0008] 
q:.-y TJ ·f v-1/ :::r :.,,WJtm $ i-t, mmctl::l::fJffl .7--1 ''/ + s o 1 • s o 2 f-t~pJ.Jiffi, mmcA::fJ 

ffl .7- -1 'Y -r S w 1 , q:. -v lJ :l v - 1/ 3 Y ffl .7- -1 ''/ -r S w 2 ~ iJ J.ffi, N c h r- 7 Y 1/ .7- !J Q N 
l ,....__,QNmiJ\1::>0)mmt~~tRT01i~fil)~Jfi.7--1 '1/-f-G 1,....__,Gmf"iT~--CiJ:im~T6o ~ 
;htc J: l'.), N ch "'7 Y 1/ .7- !J Q N 1 ,....__,Q N mf"i, £*mmti)]{ I 1 O)mmtO)<ij-;tJ~{tt~~ ;h,6 
ik:~~ iJ: l;, Ri]JZttO)j:l]fftctiE-:::> --C / - FN 2 O)mfEV (N 2) ~~JET 00 

(0009] 
1,,_11:.0) q:.-y TJ :t v-1/ :::r :.,, ~~Jt. 0 ~, mmcA::fJffl.7--1 ''/ + s w 1, q:.-y TJ :l v-1/ :::r 

:.,,ffl.7--1 ''/+sw 2 ~~FJ.Jimik:~~ 1.,,, mEEi~J~ffl@Ji.*rc 1 n~·~fil'r~~t~T0ik:~~ 
T6o -=>~ l;, /- FN 20)mfEV (N 2) ~~t~T0ik:~~T00 -z-O)f~, mmctl::l::fJffl 
.7--1,1/+s o 2 ~J.J:imik:~~ L,, A::fJ1i~tcJ: l;1'§~fil)~ffl.7--1-y-f-G 1,....__,Gm'""f~tR~ 
nt-:mmtO)ftJ~mmE/::1::l::fJ}!ffi)rT 2 iJ\ 6 tl::l::fJT 00 

(0010] 
CR] 6 tC7F L, t.::mmctl::l1J1½~A ~fljffl L, t.::m~ocl:IJ~~O),t$lnx;~ CR] 8 tC7FT o ( n + 1) fl 

O)mmttl::l 1J1½~A o ,....__, A n f"i, IMttUW§~ B iJ\ 6 tUW1'§~tc J: l; , q:.-y lJ :f v-1/ :::r :.,, ::e 
- F, mmctl::l::fJ::e- FO)J1J1tik:~~tUWT 00 1'§~ A::fJ§~D i nf"i, ~mmctl::l1J1½~A o ,....__, 
An 0)~1½~,t$lnx;~* (CR] 6 $Yij) $ 0)1'§~fil)~ffl.7--1 ''/ +a 1 ,....__,G m~tUWT 61'§~~~ 
Jt. 6 o £*mmEi)]{ I 1 tc J: 6 q:. -v lJ :f v-1/ :::r Y f"i, ~mmttl::l 1J1½~A O ,....__, A n 0) ~ 1½~11J1t 
tc J: ~, ( n + 1) flO)mmttl::l1J1½~A O ,....__,An 0) 7 'b 0) 1 flO)mmttl::l1J1½~tcx-1L,--Cfr;b;h 
6 o q:.-y lJ :1' v-1/ :::r Y f"i, A O iJ\ 6 A 1 , A 2, ···A n ~ j[lHc iT 7 o q:. -v lJ :l v -1/ :::r 
Y~iT-:::>--C1t\fJ:1t\mmEtl::l::fJ1½~f"immEtl::l::fJ::e- F ~ /J: ~, nfl0)/::1::lJJ}!ffi)rOUT 1,....__,0UT 
n ""-mmt~ tl::l::fJT 00 mmc/::1::l::fJf"i, AO iJ\ 6 A 1, A 2, ···An~ /l~tCiT 7 o 

( 0 0 1 1] 
1:.icO)mmct1:::1J1½~tc J: 0mmc1Jol!2!'JD AW2~§~~1l~t~-:::> t-=~it0)£*mmc~ [tl]~O) 

mmti)]{O)mmttci,;bit~D- ~ ~ iJ~'""f ~, ~ n,c J: ~, /'\;f-Jv0)*7F0):15]~1tiJ~~Il'""f ~ 6 

(l~lff=t~ 1 ] t~lffi 2 o o s - 3 1 1 s 9 1 ~0ffl 
(t~it=t~2] t~lffi 2 0 0 4 - 2 1 9 9 5 5~0ffl 

( ¥fi BJ=} 0) lffi 7F] 
(¥e,BJ=} iJ~iW~ L, J: 7 ~ T 6 it~] 

(0 0 1 2] 
L,iJ\ L,, ~ O)JJ:i:\'""ff"i, £*mmEi)]{ I 1 O)mmtfliJ~~1J,/J:~i,tc, mEE~t~ffl@Ji.*r 

C 1 ~ YE1ri:mT 6 Fi~::fJ;IJ~:::-f ~ L,, q:. -v lJ :f v -1/ 3 :.,,Jtijfffi ~ tc N ch "' 7 Y 1/ .7- !J Q N 1 ,....__, 
Q N mO)mmtiJ~£*mmEi)]{ I 1 O)mmtO)fgtc1Euftci, 7 J: 7 tcYEmT 6 ~ ~ iJ~l::EIJ{Bc!J: 6 
0 ~ 0)£*mmtiJ~~1J,/J: ~ ~ tc J: 0mEE~t~ffl@Ji.*rC 1 O)YC.m:::-f~O):iffr~CRl 9 tC7F 
To 

(0 0 1 3] 
~ t-:, £*mmEi)]{ I 1 O)mmtfliJ~W21LL, f-:~i,tc, ~~lfJ/J: q:.-y lJ :l v-1/ :::r Y'""f f"i, 

T~--C O)mmttl::l1J1½~A O ,....__,An 0)£*mmtiJ~~~~ ;h,6 ~ '""f, /::1::l/J}!ffi)rtc J:-:::> --C£*mmt 
iJ~~/J: 0 ik:~iJ~~T 0 o 

(0014] 
2's:¥e.BJ=Jf-t, ~ 0) J: 7 /J:~'fwtc~<ij- --cE1J1t1.,, t-= t> O)'""f ~ l'.), £*mmcn~~1J,1J:~ii'~£* 

mmc~W2~ 1.,, t-=~ii''""f t>, q:.-y TJ :l v-1/ :::r ✓ ~ ra:ii~Hc1rP, t1:::1Jmmc0):::-f:15J~•t1: ~c~ff 
T 0 mmclttl:IJ~~ ~t~fttT 0 ~ ~ ~ El lfJ ~ L, --c It\ 0 0 

(~l~~fW~T0t.::~O)*~] 
(0 0 1 5] 
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::zls:~BJH.:: J: G mmlOCl1J~iiUi, 
m- 1 O)mEE~~~TGm-1 O)mEEttt~*~~­
m-1 O)mm~ttt~i°"Gm-1 O)mmc~~*~~-
11~ 0) :±: 1Jfi#or ~ , 
mm - mEEI¥J~~Fit, mEE - mm~~~Fit, mEEff:f~*~:8 J: rf 1 fltJJ:.O)mm:±:1Jfi#o 

r~1f 1..,, imicm-1 O)mm,crit t t-:mm~ :±:1JT G1l~O)mm:±:1J1i~~ ~-Omx, 
imicmm:±:111i~ri, mEE~~::c- P' ~mmtttMi::i:-- P' ~mm:±:11::c- FO) 3 -=>O)J1Jft::i:­

- F~ ~ t:J, 
imicmEEtttMi::i:-- F1:ri, mrncm- 1 O)mEEtttMi*~n"' r; imicm- 1 O)mEE~~lt-cimicm 

EEff:f~*~'c ff:f~ 1..,, 
imicmm~Mi::i:-- F1:ri, mrncm-1 O)mmtttMi*~n"'6RUicm-1 O)mm~~lt, imicm 

m- mEE~~~Fim-= J: t:J m-2 O)mEE~1::.nx;1..,-cimicmEEff:f~*~reff:f~1..,, 
mrncmm:±:11::i:-- P'1:ri, imicmEE - m~~~~Fit,e J: t:J, imicmEEff:f~*~reff:f~~ 

:h-C 1t "GmEErcritt f:::. :±:1Jmm~ :±:1JT G J: 7 re;+'fnx;~ :h-C 1t "G ~ 0)1:db Go mEEtttMi::i:­
- P' ~ mmtttMi::i:-- F ~ nt:f- -v 9 :t v - $-' s Y:=t:-- F re:ifB ~T Go 

(0 0 1 6) 
1:.icO) J: 'J r.::mnx;~ nt-:m~OCl1J~rnne;l3P-C ri, mm:±:111i~ri, mEEtttMi::i:-- Fre;l3 

P-cm-1 O)mfEttt~*~J: t:J m-1 O)mfEO)tttMi~~lt, .:: O)m-1 O)mEE~mEEff:f~*~re 
ff:f~T GO tJ;:1t "1:mmtttMi::i:- - P' re :8 lt "-c, mmte 1J1i~rim- 1 O)mmtttMi*~ J: t:J m- 1 0) 
mmO)tttMi~~it, mm - mEE~~~Fime J: t:J m- 2 O)mEE~1::.nx; 1..,, .:: O)m- 2 O)mEE~m 
EEff:f~*~reff:f~T Go .:: :h 1:, mEEff:f~*~~O)pJrJEmEE~O)Jt.mntimJ11L~ :hGo -z-
1.., -c, mm:±:11::c- P're;l3P-c, mm:±:111i~rimEE- mm~~~Fit,eJ: t:J, mEEff:f~*~ 
reff:f~~ :h-C 1t "GmEEreritt k:mm~ :±:1JT Go J:.icre;l31t "-C, mEEff:f~*~ret-tT GTL: 
mre~1..,-cri, m-1 O)mEE,eJ:--::J-C§~mEEtt:ili~1:3r.m1..,, ~ r;rem-1 O)mm~1ftMiL, 
-c3r.m~1r70)1:, m-1 O)mmtttMi*~reJ:G£*mmcnt~1J\1:;fb--::J-c~, £*mm~t~ 
G ~ 1:0)mfEff:f~*~~O)mfEtttMit1J1tntimJ11t:~ n, ~ t-:£*mm~ IEufHet~G.:: ~ nt 
tiJFit~ ~Go 

(0017) 
1:.ict'lnx; O)m~oc111~rnr re :8 lt "-c, imic:±: 1Jfimtr0):e- q ri, 11~ 0) imicmmc:±: 111i~re -Om 

:b--::J t::.imicmm:±:1Jfi#or ~ *~~ n, imic11~0)mm:±:1J1i~O):e- q nt, ~ifilO)imicm- 1 0) 
mmtttMi*~:8 J: rfwrncm- 1 O)mfEtttMi*~rext 1.., -c MJU r.:::ffl~~ n -c 1t "G ~ 1t" 'J t.~fnt 
db Go .:: 0) J: 7 ret'lnx;T:htf, ~i1J~1~~m-1 O)mmnt~1LL, td~'Ei'~ ~·- i""«-C O)mm 
:±:1J1i~,e:=krjJ!ii~:f- -v 9 :l v-$,' 3 Ynt£,~ ~ ~ --::J f-:~'Ei'{C, T«-C O)mm:±:1J1i~re-Om:b--::J 
t::.mEEff:f~*~~m- 1 O)mfErc 1Jx7EmT G.:: ~ nt1: ~, m- 1 O)mmO)~~rc J: G*~D- 6 
~t$XG 2:. ~ nttiJFit~ ~Go 

(0 0 1 8) 
~ t::. 1:.ict'lnx;O)m~oc111~rnrre :8 lt "-c, imicmm:±: 1J1i~ri, mrncmEE ~Mi::i:- - F ,.:: :8 lt" 

-C, RUicmm-mEE~~~Fit~1'fj1J~itG ~P7Jt~jnt;fbGo 2:.0)J: 7 ret'lnx;T;hfj:, m 
EEff:f~*~rextTG7Em~, m-1 O)mfE1tt~*~n"'60)m-1 O)mfEO)tttMireJ:G7Emre:/Jo 
x -c, m-1 O)mmtttMi*~n"' 6 O)m-1 O)mm~mEEr-=~~ 1.., t::.J:.1:0)Jt.m~ O):ifB*nttrt:> 
:hG 0)1:, ~ 6 ~ G imi11t:nt*fitiJFit~ ~Go 

(0 0 1 9) 
~ t::. 1:.ict'lnx;O)m~oc111~rnrre :8 lt "-c, imicmm:±: 1J1i~ri, mrncmEE ~Mi::i:- - F ,.:: :8 lt" 

-C, imicmm-mEE~~~Fit~f~lt.TG~FJt~-Omx-CPG ~P7Jt~fnt;ibGo 2:_0)J: 7 re 
t'lnx:i""nr):, m-1 O)mfE1ttMi*~J: t:J ~Mi~ :hGmm~i""«-cmEEff:f~*~O)Jt.mreftJffl 
1: ~, w~~m1JO)ffr~ntrm r; :hG 0 

(0020) 
~ t::. J:.ict'lnx;O)mmlOCi1J~im'.re;l31t "-C, ~ 6 ,.::, imicm- 1 O)mm~ ttftl ~1!Mc db Gm- 2 

O)mm~ttt~T Gm- 2 O)mmtttMi*~ ~, imicm- 2 O)mm~~it-cimicm- 1 O)mEE~1::.nx: 
T Gmmc - mEE~~*~~ ~-Omx, Jmicm-1 O)mfE~~*~ri, imicmm - mEE~~*~ 
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,;:: J: tJ 1=.mt~ tit-=Jm~cm- 1 O)mJ±O)Jm~cmmc:±::1J1'½~t;::J1--r 0ftt~~tuw--r 0 ~ 1t \ 'J t.1%ftn~ 
~ 0 0 2: 0) J: 'J t;:::ftlmt--ttitJ:, m- 1 O)mEE*~*~n~mmc:±: :1J1'½~t;:: ftt~--t 0 m- 1 ®mEEn~ 
mmc - mEE~~*~';:: J: -:;> -cm- 2 ®mmcn\ t; 1=.mt ~ ti, -t- 0) m- 2 O)mmt*~*~';:: J: 0 m-
2 O)mmtn~m- 1 O)mmt ~ ttf§U ~ 1Jt;:: ~ 0 0) c\ ~iBm1- m- 1 O)mJ±n~m- 1 O)mmct;: tt f§IJ t,, tc 
't> O)t;:IJ: 00 L, fciJ~-::> -C, m- 1 O)m)±t;:-=> P -C, mEE*t~*~';::*f~~ it 0 ~ ~mfEO)~ 
~ § ~1tt1H;:: fl. f9:~1&--t 0 fl O)mEE ~ 1:.mt--t 0 2: ~ iJ~tiJ Fi~~ iJ: 0 o 

(0021) 
~ t-= J:.~c:ftlJvtO)mmc1oc111~tm·J;:: ~ i., \ -c, Jm~cmmc - mEE~~*~ti, Jm~cm- 1 ®mEEn~ 

I!ti0 / - F~£*mEE/- Ft;::*R~T 0-tlJ tJ if;t*~~fim;t -Cv\0 ~ v\ 7 t.1%ffiJ~~00 
m-1 O)mmc-?m-2 O)mmc~~~l.,, t-=~~t;:t:t, mmc- mEE~~*~';::J: tJ 1=.mt~ ti0m-2 
O)m)±O)~~t;: B B~fffiiJ~iJ\iJ\0 o 2: tit;::J-;f L, -C, 2Js;:;t'lij,©t{;:: J: tifJ:, -t7] !J if ;t *~~j:/Jff ~ 
it 0 2: ~ i;:: J: tJ mmc - mEE~~*~ 0) :±: 1JmEE ~ 0 ~ ,y 1-- --r 0 2: ~ n~aJ Fi~'"f ~ 0 ® '"f, m 
me - mEE~~*~';:: J: 0 m- 2 O)mJ±O)~~n~rajJl-ft~ ti00 

(0022) 
~t-=J:.~ctlmt®mmc1oc11J~i'ifJ;::~p-c, ~ t;t;:, Jm~cm-1 O)mEE*~*~J: tJ 't>mEEftt 

~Fi~:1JO)*~ pm 2 O)mEEitt~*~~fim;t, ~~O)Jm~cmmc:±::1J1'½~0) 'J i:J Jm~cmEE-ftt~::e 
- F ~ ~ 0 Jm~cmmc:±: 1J1'½~0)~t;::fiD t: -c, Jm~cm- 1 O)mEE*~*~ ~ Jm~cm- 2 O)mEEftt~ 
*~O)ffJf:J~-t7Jt'.)if;t0 J: 'J t;::;t'/ijnx;~ti-CP0 ~ P7l,1%ff;IJ~~00 ~O)mmttl::l:1J1'½~~f~ 
-=>~~, mEEftt~::e- P't;::1J:0mmc:±::1J1'½~0)~,;:: J: tJ, mEE*~*~O)~~n~::krjJ1iH;::~v 
00 2Js;:;tl,©tt;::J:tifJ:, m-20)mJ±itt~*~~i.!!1JoL,, ~~t;::fiDt:-C, m-1 O)mJ±itt~*~ 
~ m- 2 O)mEE*~*~O)i9!:ffl ~-tn tJ if 3t 0 2: ~ '"f, :±::1JmEE~~ t; n\t;:~1t~ it 0 2: ~ i;:: 
J: 0 EM I (mE.¥itdf~) 0){5;iJut ~ Wi~mJJO){l\;iJutiJ~~I! ~ ti0 0 

(0023) 
~0 Pt:tJ:.~c:mmtO)mmc,1oc111~rnr,;::~p-c, Jm~cm-1 O)mEE*~*~r:t, ~~®Jm~cm 

mc:±::1J1'½~0) 'J i:JJm~cmEEftt~::e- F~ ~ 0Im~cmmc:±::1J1'½~0)~';::fiDt:-c, -z-O)mEE'ftt~Fi~ 
1JiJ~tiJ~tiJFi~t;::;t'/ijnx; ~ ti -c 1t \ 0 ~ 1t \ 7 t.1%ftiJ~~ 0 o 2: 0) J: 7 t;::tlmtTtifJ:, m- 1 O)mJ±ftt 
~*~7J~~~t;::fil) t:-cmEEftt~Fi~JJ~~~t;::--t Q~FJ~~fim;t 0 2: ~ '"f, EM I (mE.¥i~~ 
) ®{&ilot ~ &.,~1ffifjlt0){5;iJotiJ~~I! ~ ti0 o 

(0024) 
J:.~c®m~OCl:/J~@'.t;:: ~~T 0 *~Bf] t;:: J: 0 *~~im'.fi, J:.~e,O) 1t \9tiiJ\<J)m~OCl:/J~ 

iii ~t1fti: t,,, 2: ®m~OCl1J~im'.t;:: J:-::> -c IIIl1J ~ ti0mmEIIIl1J!filO)*~~im'.'"f ~ 00 2: O)* 
~~@'.t;::~P-Cfi, rnfltffi*~0):15]~-ftiJ~~I!~ ti00 

(0025) 
2js;:¥£BJ:jt;:: J: 0 mmcl!Il1J~im'.fi, 
mmcftt~*~t;::J-fT 0fflMc · il5llm~tUWT 0mmtA:1Jffl_:;t_4 o/ + ~' 
mcAmmct;:: J:-:;> -c:ft:m~ ti£*mEE~*t~--r 0 mEE*t~*~ ~, 
Jm~cmmtA:1Jffl 7- 4 ,y + ~ Jm~cmEE*t~*~ ~ 0) Mt;:: 1rt, ~ ti tc =t- -v 9 --f v-1/ s ✓ ffl 

A4'Y"r~, 
Jm~cmEE*f~*~';:: J: 0£*mEEt;::fiDt: tcmmc~1=.mt--r 0mEE - mmc~~*rO)~~ ~ 

Jm~cmEE - mmc~~*rO)-z-ti--rtit;:: mi!iU t;::fflMc~ ti, Jm~c :t- -v 0 ·-f v-1/ s ✓ m ,A 4 
,y + t;:J-f t,, -c -t-ti---f ti:mHU t;::fflMc~ ti, AJJ ~ ti -c < 01i~t;::fiD t: -C;t ✓ • ;t 7tUW ~ ti 
01§~fu~ffl;;t_4 ''/ -f-0)~~ ~, 

Jm~cmmcA:1Jffl ,A 4 ,y + ~ Jm~c :t- -v 9 :f v-1/ s ✓ m ,A 4 o/ + ~ O)fflMcJ - P' ~ ~~ 0) 

mmc:±::1JSt#ur ~ O)fffit;::-z-ti---fti1rfEl1i~ titcmmc:±:1Jffl;;t_ 4 ''/ +®~~ ~, 
Jm~cmEE*f~*~t;::J-;f L, -cmEEitt~*~O)fflMc · il5llm~tUWT 0 rajJ!-fL_:;t_4 o/ + ~ ~iim 

}tf-=BO)'"f~Go 
(0026) 

=t- -y 9 :l V -1/ 3 ✓ t - F fi 2 -:> 0)~~7J\ i; 7J: 0 0 mEE ftt~t - f-t ~ mmcftt~t - F ~ 
'"f~00 mEEftt~::e- P''"fti, rajJ!-fL7-4 o/ +~iJifiltk:tm;:: t,,-CmEEftt~*~~mEE*t~ 
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-=t~ ,c ff Mc L,, mEE 1¥J~-=J:~ O)m u v ~ 1v ~ rajJl, c ¥f. EE--t o O 2: 0) ~ ~ , mif.E:±: 1J m A -1 
o/ +ri--r«-cjpiJ.imtk:t~t :f-~ 9 :t v-$-' s ✓mA-1 o/ +:s J: ~--r«-c O),fg~r,t~mA -1 
'>' +i±iJ.iHrtk:@~ --r o O £RP -1:\ mif.Eftt~-=t:- - P''""f i±, rajJl1'tA -1 '>' + ~jFiJ.iHrtk:@tc -t7J 
~ tf.:too mmEA/JffiA-1 '1/ +:sJ: ~:f-~ 9 :f v-$-' 3 ✓mA-1 '1/ +iiiJ.imtk:@~ L,, m 

EE - mif.E~~*r ,c if.Eti o mif.E 0)-8' it1tttn~mif.E1tt~ -=t~n~ I:) *~ ~ ti o £*mif.E f ia ~ ~ L, 
<a~, -z-0)£*mif.Efiatc~L, "\mif.E~mEE - mif.E~~*rtcif.E--t 2: ~ tcrtr,t L, kmEE~ 
mEE1¥:Fr-=J:~tc1¥:t~~-li-0 2: ~ ,caoo --ta:b'b, £*mif.Efia~ictiT o 2: ~ ,caoo 2: 
O)J: '? ,c, :f-~ 9 :lv-$-' 3 :,,,--=t;-- F'""fO)fru~~~'""f~omEEftt~-=t:-- F'""fiimEEftt~-=J: 
~~mP-cmEE1¥:t~-=J:~O)mu~rajJltcv'bJ:J-:J\ :f-~ 9 :tv-1/ s :,,,--=t:-- F0)1Jt~~~ 
'""fiimif.Eftt~-=J:~tc J: 0£*mif.Efl ~ IE~tcicfiT o O)'""f, £*mifiE$lO)mif.Efian~filt1J--a 
~-3''""f~-:::> -ct>, £*mif.E~~o ¼ '""fO)mEE1¥:t~-=t~""'-mEE1tt~--r 0Fit1J~mEE*~*~ 
'""f ¼ iJ~aP, mEE - mif.E~~*r,cif.Et10mif.EiJ~£*mifiE$lO)mif,EO)fl[tCIE~tc-3' 7 :f-~ 
9 :f v-$-' s :,,,-0):n:)JX~ raj}ltc1r 7 2: ~ iJ~tiJFit~ a 00 

(~BJ=j O)~:/J:~] 
(0027] 

::zjs:~BJ=j ,c J: tii-t, :m- 1 O)mif,Eftt~-=J:~,c J: o £*mif.En~filt;j\ '""f ~ -::;i -C '8, :m- 1 O)mEE,c 
J: "? -cmEE~t~-=J:~~ El~mEEttn¼ '""fTL:mL,, ~ I:) ,cm- 1 O)mif.E~ftt~ L, -cTL:m~1r 1 
O)'""f, £*mif.E~1~0 ¼ '""f O)mEE1¥:t~-=t~""'-O)mEE1tt~i1Jffn~rajJl1t~ ti, ¼ t~£*mif.E 
~ IE~,c1~0 2: ~ iJ~'""f ~ 00 

(0028] 
¼ t~, :±:1Jmif.EO)£* ~ aomif.En~~~~ tit~~-3',c, :e-mif.E:±:1J=g~,c J: o :±:1Jmif.EO) 

~~~,14. ~ c!x:~T o 2: ~ n~'""f ~ o o 

(~BJ=J ~~nt!iT o t~ l'1> O)~~O)ID@] 
(0029] 

J,j T' *~BJ=] ,c n~n~:b 0 mif.E!!Ii:/J~iil O)~nt[O)ID@~ CRIOO ~ m" \ -cir~ ,c lmBJ=JT 0 0 /;J:_ 
:s, CRJq:i[o]~¼ tdilB~:g~?}tcii[o]~O)~~~tt L, -c ~00 

(0030] 
CR! 1 ti::z!s:~BJ=jO)~nt[O)ID@tc:s~t om~!Ii:/J~rn{tcf1f~~ :homif.E:±:1J=g~A O);ttrot~~ 

T§MCR!, CR! 2 r±mif.E:±:1J=g~A O)j:/J{/f~lmBJ=JT o !I -1 ~ :,,,- !!'+ ~ - r-, 9 3 i±mif.E!!Ii:/J~ 
iif O):@f;f!Ba;ttrot~~T::t'o '>' 7 §MCRI, CR! 4 r±mEEftt~$lV 1 0)$!1:fftl ~~T§MCRl'""f 
~00 t:l-T, ~LR,clmBJ=JToo 

(0031] 
<mif.E:±:1J=g~> 
¼ 9, CR! 1 ~)t:JP-Cmif.E:±:1J=g~A ~lmBJ=JT 00 mEE1¥:t~m:g-=_*rC 1 O)~ftrmiJ~tft-t!!Jtrm 

r ,c WMc ~ ;h, f®'tffijiJ~ m 1b!d 0) N ch r- 7 :,,,- 1/ A !I Q N 1 ,...__, Q N m 0) If- r- floor ,c ~imtc WMc 
~ ;h -C It \ o o N c h r- 7 /" 1/ A '.51 Q N 1 ,...__, Q N m 0) ',l - A ri -z- ;h 7c ;htfti!!ttoor ,c ff~~ ;h, 
P' V-1 :,,,-i±-z-:h7c:hA1J{g~tcr,t~-c~ ✓ • ~7mUW~t10{g~f,G~fflA4 ,y,f-G l ,...__,G 
mtcrn[.?ilJ,ctf~~;h, ,fg~f,G~fflA-1 o/-rG l ,...__,GmO)f®'tffijii~imtctfMc~:h, n~-=>mif.E 
A/JffiA-1 '1/ + S w 1 ~ft L, -C, ~5EO)mif.Efia cm- 1 O)mif,E) ~mif.E:±:1J=g~A ,cftt~T o 
£*mif.E$l 1 1 ,cw~~ ti -c po ~ ~ t> ,c, :f-~ 0 :1- v - 1/ s ✓ m A -1 '1/ + s w 2 ~ ft L, 
-cmEE1¥:t~m~-=-*rC 1 ,cw~~ ;h-C lt\00 mmEA/JffiA-1 o/ + s w 1 ~ :f-~ 9 :1' v-
1/ s :,,,-ffi A-1 o/ + S w 2 :8 J: ~,fg~f,G~fflA-1 '>' -f-G 1 ,...__,Gm~ O)ffifflEO) / - P'N 1 n~m 
if.E:±:1JfflA-1,y-rS o 1, So 2 ~ftl,,-C-z-:h7c:hmif.E:±:1Jftrm-=fT 1, T 2 tctf~~;h-C 
" \0 o 2: 2: ¼ '""f O)§Mt'Mrottc-=>" \-c ,±, iJJ:*O)fxir0)~-3'0)CRJ 6 O)@JM;ttrot ~ [o] ~ '""f ~ o 
0 *~*O)ID@tc:sP-cr±, ~ l:)tc, mEE~t~m:g-=.*rc 1 ~ :f-~ 0 :1-v-$-' s ✓mA 
-1 '>' + S w 2 ~ O)ff~O) / - F N 2 ,crtL, -C, raj}l,fl:A-1 '>' + S w 3 ~ft L, -C, ~5EO)m 
EE c:m-1 O)mEE) ~mif.E:±:1J=g~A,cftt~TomEEftt~${V 1 n~w~~;h-CPoo 2:0)iJ~Atl 
~O):m-1 O)mEEftt~-=J:~tclB~T 00 £*mif.E$l I 1 iJ~JW~O):m-1 O)mif.Eftt~-=J:~tc;f-B~ 
Too mEE1¥:t~m:g-=.*rc 1 iJ~JW~O)mEE1¥:f~-=J:~tclB~Too a:s, mEE1¥:t~m:g-=_ 
*TC 1 ,c-:> P-C ii, N ch r- 7 :,,,- 1/ A !IQ N 1 ,...__,Q N mO)ij'- r-ftrtur,c::zls:*fim;b-::;i -C Po 
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~1::_;@-J;. ~nm L, -ct, -Jr,¼ ;b'/J:.v \0 

(0032] 
2:0)mmEtl::\1J~~A[i, mEEtit~t- FM 1, mmEtit~t- FM2:l3J:dmmEtl::\1Jt- F 

M 3 0) 3 -=>O)m1Jff~@~ ~ Go 2: 0) 7 t>mEEtit~t- P'M 1 ~mmttit~t- P'M 2 ~ iJ~:\=­
~97 v-V s ✓t- FM c ~ffl~TGo 

(0033] 
<mEEtit~t- P'M 1 > 
2: 2: ~- mmttl::\1J~~AO)mJ±tit~t- P'M 1 ,c-::>P-C~BJ}TGo 
(0034] 

¼ --r, mmEttnmA,,, ''/ + s o 1. s o 2 fi-t-ti-f'ti~FtJim~@~ l,, mmtttnfmo-=fT 
1 , T 2 fi / - F N 1 -JJ~ b -tl] ~ lll ~ ;h Go --r L, -C, iW:i:ifil1t.A -{ o/ + S w 3 -/J~;i;Jim~@ ~ ~ 
ti, mEEtit~~v 1 ~ _.1- FN 2 ~-JJ~ffli~~ti-CPGo -::0)~ ~- mEE*t~m:g._=.*-=fc 
1 fi, mEEtit~~v 1 J: ~itt~~tiG~JEO)mJ± cm-1 O)mJ±,c:;tH~o t_ff, £*mEE~ 
~cTo ) tc1Em~ tiGo 

(0035] 
'/J:.:l3, 2:0)m}±1jt~t- FM 1 O)~ ~,c, rJ;,]C~BJ}TGmmEtit~t- FM2 ~[o]H~tcm1J 

ff~~GS::~'t>~~~Go ,t-0)~~- mmEA7JffiA-1o/+SwL :\=-~97v-Vs ✓ffl 
A-{ ,y+S w 2:l3J:dT~-C0)1g~fiD~ffiA-{ o/TG 1,____,GmiJ~;i;Jim~@~ ~;hGo 

(0036] 
<mmEtit~t-FM2:), 
~,c, mmEtl::\1J~~AO)mmttit~t- FM2 tc-::>P-C~Bf.lT Go 2: O)mmEtit~t- FM 2 

~ ,i, mmc - m£E3t~~Fit-JJ~ficm1JT GO -t- 0) tc. l1>, mmtAn m A,,, ''/ + s w 1 , :\=-~ v --f 

v-V s ✓fflA-{ ,y + S w 2 :l3 J: d1'§~fiD~fflA-{ ,y +G 1 ,____,G mO)T~-CiJ~;i;Jim~@~ 
~ tiGo iW:i:ifil1t.A-{ ''/ + S w 3 fi~FiJim~@tc-tl] ~ iJ;z_ l:);h, / - P'N 2-/J~mEEtit~~v 
1 -JJ~ 1:)-tl] ~ lll ~ ti Go mmttt1JfflA-{ o/ + s O 1. s O 2 fi~FiJimtJt@O) ¼¼~~Go 

(0037] 
2: 0) ~ ~, N ch r- 7 ✓ 1/ A?' Q N 1 ,____, Q N m fi, F v ,{ ✓ ~ If- r- iJ~fflMc ~ ;h -C PG 0) 

~, ?"',{ 7}-- Ft~'!i. ~~To J:-:::> -C, N ch r- 7 ✓ 1/ A?' Q N 1 ,-___,Q N mti, fi!ffef ~ L, -C£ 
*mmc~I 1-JJ~l:)O)~JEO)mmEfi~1fTGmmt C£*mmE) ~mtTs::~tctJ:.Go -::0)~~ 
, Nch r-7 ✓1/A?'QN l,____,QNmO)lf-t--,cfi, £*mmt~I 1 -/J~l:)0)£*mmE~mt.T 
tc. l1> O)lf- t--mEE-/J~~~1fHC~T Go l, tc. 7J~-:::> -C, mEE*f~ffl;@-J;.*-=fC 1 fi, 2: 0)/f 
- t--mEE,cfiD t tc.mffef ~~ttT Go s:: 0) J: 7 ,c, mEE*f~ffl:@-J;.*-=fC 1 fi, £*mmt~ 
~l, Pmmtfl!1~1fT Gmmt~mt.Tfc.l'i)O)Jf- t--mEE~*f~T Go mmctl::\1J~~A ~ L, -Cfi£ 
*mmtfi ~ ~cftT G -:: ~ ,c tJ:. G 0 

(0038] 
<mmEtl::\7Jt- FM3 > 
~,c, mmEtl::\1J~~AO)mmttl::\7Jt- FM3 tc-::>P-C~Bf.lTGo 2:0)mmEtl::\1Jt- FM3 

~, i, mEE - mmt3t~~Fit-JJ~1t,1JT GO -t- 0) tc. l1>, mVTEAn m A ,,, ,y + s w 1 :l3 J: tF :\=- ~ 
v :f v-v s ✓mA--, ''/ + s w 2 -JJ~~FiJim~@~ ~ ti, mmctt1JmA--, ''/+so 1. so 
2 O)P9;h-/J~~:1JiJ~~FiJim~@iJ~ b;i;Jim~@tc-tl] ~ iJ;z_ btiGo mmctl::\1JfflA-{ o/ + s 0 

1 , s o 2 fi, [o]H~tc fi;i;Jim L, '/J:. v \0 iW:i:ifil1t.A--, ,y + s w 3 fi, ~FiJim~@O) ¼ ¼ ~ ~ G 
0 mEE*f~ffl;@-J;.*-=fC 1 tcti, J:.~O)mmttit~t- FM2 O)~,c£*mmt~~l, Pmmt 
fl!1~1fT GmVTC~mt.Tfc.l'i)O)Jf- t--mEEtcfil)t tc.mffefiJ~~f-~ ;h -CPGo J:-:::> -c' N ch r-
7 ✓ 1/ A?' Q N 1 ,____,Q N mO)Jf- r- tcfi, mEE*f~ffl;@-J;.*-=fC 1 tc~fil~ ;htcmffef,cfil) 
ttc.Jf- t--mEE-JJ~Ef):fJo~;hGO)~, mif.Etl::\1Jfmo-=fT 1 ¼tdiT 2 ,cm~~fflMcTtitf, m 
mEtl::\1JfflA-{ ,y+S o 1, So 2:l3J:d1i~fiD~ffiA-{ o/TG 1,____,GmO);i.,JJH!~;EfCfil)t 
-c, £*mmc,ctt 1§1J T G mmE1i ~ 1fT G 111 ~ ~,7;. mif.E ~ tt 1JT G -:: ~ -JJ~~ ~ Go tt nmmt 
fi, 1i~fiD~fflA-{ o/TG 1,____,GmO);i.,JJH!~JE,c't,{(xf¥l,, Nch r- 7 ✓1/A?'QN 1,____,Q 
N mO)tl::\1JmV'fEO) 7 t,, J:.~c:e- r- 7 ✓ 1/ A?' tcfflMc~ ;htc.1'§~fiD~fflA-{ ''/ +G 1 ,____,Gm 
-/J~;i;Jim L, -c p G NC h r- 7 ✓ 1/ A?' iJ~tl::\7] L, -c PG mmt.0)1J•~ ~ 1J:. GO '/J:.:l3, i§~M)~m A 
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-1 '1/ T G 1 ,..___, G mtJ~9 «-CiJ:iH!ik:@'""f Jbtl,~-J, J:.JZttO)mmtittM~fT-::> tcmmEtl:l:h"i'i~A O)~ 
:::ktl:l:hmmE'""fJb IJ, ,t-O)fi(HJ:£$mmtte~t,, < ~Go 

(0039] 
.:: O)~~O)j:/Jffle J: IJ, £$mmE~mmttl:l:1J"i'i~Ate ::r l:::°- l,, -c .:: 0)£$mmE~ A:1J1g 

~tefil) t tcmmE~ /±l:1J9 G 2: ~ tJ~'""f ~Go mmEO) ::r l:::°-fJ:, mmtfttM::c- FM 2 ~ mmttl:l 
jJ::c- P'M 3 0):1-j. '1: 'b iiJl'it'""f db G tJ\ mEEfttM::c- FM 1 te-c, N ch r- 7 ✓ 1/ 7- 31 Q N 1 
,..___,QNmO)if-r-mrO)ffl~~tl,kJ-FNlO)mJ±~, §~mfE(mmtfttM::c-FM2 
'""f O)!JX*mEE) ttili:~ '""f1Em9 G.:: ~ '""f, mEEi~u~m:@-=.*rc 1 O)Tt:m~~ ~Mi~ 1.,,, 
mmt~ ~ilte ::r l:::°-'""f ~ Go 

(0040] 
2's:*nt!i0)%@tej3lt\'""(fJ:, N ch r- 7 ✓ 1/A 31 Q N 1 ,..___,Q N mO)mmEl'it:h~, 1 ff§, 21ft 

, 41ff · · ·, 2 m 1ft ~ 9 G 2: ~ '""f, ml:::° ,y r- O)mmtiJoll!fY D A~~@]~~ :f'/i}Jvt9 G 2: ~ tJ~ 
'1: ~ Go ~:8, ~ l:::° '>' r- ~te£$mmf.i)]{ I 1 ~ ffl~9 G O)'""f 'b J: Po ~ k, 2's:*nt!i0)%@ 
te~ t,, t.=mmti1•1l2!YD A~~@J~fj:~f!J re~~'9, ~ t,, tt \mmE0):1-J. ~ ::r l:::°-9 G~'El~ ~· 
fJ:, 1'g~fil)~ffl7--,f ,yTG 1,..___,Gm~~~t~-JJ:Po 

(0041] 
2: 2: '""f, rKI 1 (a) re~ t,, tcmmttl:l:h"i'i~A ~ rKI 1 ( b) te~9 J: 7 re 5 mr@J~*T ~ 

l,, -C *9 2: ~ te 9 Go rKI 1 ( b) te :8 P -C, mmttl:l :h"i'i~A rJ:, £$mmEA:1Jmr I RE F 
~mfEA:hfioorV REF ~mmttl:l:hmr IO UT ~tUf'!IHi~ A:hmrc TL ~1§~ A:hm 
rD AT A ~fJmX.Go £$mm'EA:hmr I REF rJ:£$mmf.i)]{ I 1 teffl~~tl,, mEEfttM 
::c- FM 1, mmtfttM::c- FM2 ie:sP-c£$mmti)]{ 1 1 tJ"t?>O)mmt~A:h9Go mEEA 
:hmrVRE p~j:mfEfttMi)]{V 1 teffl~~tl,, mEE'fttM::c- FM 1 {e:SP-C£$mfE~A 
:1J9 Go mmttl:l:hmr I OUT fj:mmf.tl:l:h::c- P'M 3 re~ G ~, mmtfttM::c- P'M 2 te-C 
~c'~~ tl,tcmmE~ tl:l:1J9 Go tUf'!IHi~ A:hmrc TL fJ:i:/Jfftk:@~tUW9 GfbUW1i~~ A 
:1J 1.,,, mmttl:l :h"i'i~A pg O)mmttl:l :1J m A -1 '1/ T s o 1 , s o 2 , mmtA:h m A -1 '1/ T s w 1 
, :!f- -y !} :l v-1/ ::r ✓ ffl 7- -,f '>'TS w 2, ~J11t7- -1 '>'TS w 3 :8 J: tr1'g~fil)~ffl 7--,f '1/ 

TG 1 ,..___,G mO)-l;l] IJ ff ;t_ ~fbUW9 Go 1'g~ A:hmr DAT A~J:/±l:1Jmmtff ~fbUW9 Gm l:::° 
'>'r-O)A:1J~~~A:1Jl,,, ~~fil)~ffl7--1'>'TGl,..___,GmO)-l;7JIJff;t_~~W9Go 

(0042] 
{Xte, J:.~cO) J: 7 tet'/i}Jvt~ tl,fc2's:*nt!i0)%@0)mmttl:l:1J"i'i~A O)j:/J1t~ rKI 2 0) 31 -,f ~ ✓ !f' 

T -Y - f-- ~ ffl P-C~BJ=.19 Go rKI 2 fj:J:.~c 3 ~O)j:/J1ttk:@ (mEEfttM::c- FM 1 , mmtfttM 
::c- FM 2 :8 J: trmmf.tl:l:h::c- P'M 3) ~~9o 7--1 '>' TO)iJ:iH!tk:@~ "H" '""f, :JFiJ:iH! 
~tk:@~ "L" '1:*9o ~tc, V (N2) fj:J-FN20)mJ±V (N2) ~*9o J-P'N 
2 O)mJ±V (N 2) fj:2js:*tn!i0)%@{e J: G 'b O)~*~l'""f, YE*t:zirte:SP-CmmtfttM::c­
F M 2 0) :1-J. 0) :!f- -y !J :f v - 1/ ::r ✓ ~ foJ B~ te lfflfrEt L, k ~'Ei' 0) mEE 0) iffr ~ -li&~i '""f ~ L, -C PG 

(0043] 
:!f--y!J:lv-1/::r ✓mi, mmttl:l:h"i'i~ArJ:, mmttl:l:hffl7--1o/Tso 1 ~iJ:iH!~-tt, J-

FN 2 O)mJ±V (N 2) ~ A:1J1'g~te J:-::> -CfbUW~ tl,G1g~fil)~ffl7--,f ,y TG 1 ,..___,G mO) 
l;k:@tefil)ttctf:l:1Jmmf.~, mmf.tf:l:1JmrT l 7J"t>tf:l:1Jl,,-CPGo mmf.tf:ljJffl:;7,.-,f '>'TS o 
2, mmtA:hffl7- -1 o/ Ts w 1 , :!f- -y u :l v- 1/ ::r ✓ m 7- -1 o/ Ts w 2, ~i11t7- -1 o/ T 
s w 3 fJ::iFiJ:iH!~ 9 Go 

(0044] 
:!f- -y !J :l v - 1/ 3 ✓1Jf fffl:@JN:,e :8 p -c' mmttl:l jJffl A 4 '1/ Ts O 1 • s O 2 fJ::JFiJJH! ~ 

l,,, N ch r- 7 ✓ 1/ 7- 31 Q N 1 ,..___, Q N m7J" t> O)mmt ~~:JR9 G 1'g~fil)~ffl 7- -1 '>' T G 1 ,..___, G 
m f J:, 9 «-c iJ:iH!tk:@ ~ 9 Go i.:¥: t,, < f J:lX 0) ~ :s IJ '""f Jb Go mEE fttM::c - FM 1 '""f ~J:, m 
mEA:1J ffl 7- -,f '>' T S w 1 , :!f- -y !J :l v - 1/ ::r ✓ ffl 7- -,f '>' T S w 2 :8 J: tr ~J11t7- -1 '>' T S 
w 3 ~iJ:iH!tk:@~ 9 G 2: ~ '1:, £$mmt:s J: tr£$mEE~fttM l,,, J - FN 2 7J'> t?>mEE~ 
t~ffl:@-=.*rC 1 ~TL:m9Go mmtfttM::c- P'M2 '1:fJ:, mEEfttM::c- FM 1 0):;7,.4 'YT 
O)l;k:@iJ" t?>, ~i11t7- -1 ,y Ts w 3 ~:iFiJ:iH! ~ 9 Go .:: tl,{e J: IJ, N ch f-- 7 ✓ 1/ 7- 31 Q N 
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1 ,,..___,Q N mte~'i£$mff.Ei)]{ I 1 O)mmtO)<ij.iJ~{:tt~~ tiG~i;k:@~ 1J:. ~, ffil:JZttO)j1J1'fteftt'"? ---C 
, /- FN 20)mfEV (N 2) ~~JET Go .::._0)/- P'N 20)mfEV (N 2) f'i, Nch t-
7 ✓ 1/ 7-. !7 Q N 1 ,,..___, Q Nm 0) T «---c iJ~J.f.im~@ie ~ G ~ v \ 7 *14 T~£$mff.Ei)]{ I 1 ie J: 
G£$mff.E~~L, v\mff.E~N ch I-- 7 ✓ 1/7-.-7 QN 1,,..___,QN mremc~if-GFitJJO)mfEre;i-B~ 
L,, ¥am,, mmc:±l :1J1'iBA r'i£$mff.Ei)]{ I 1 re J: G £$mff.E ~ icttT G .::.. ~ re /J:. Go 

(0045] 
0L0)~~97v-1/3 ✓~~XG~, ¼9mffiEA:1Jffi7--~o/+SwL ~~97v-

1/ 3 ✓mA~ ,:1+s w 2 ~~FJ.f.im~@~ l,, mEEtW:t~m~~*rc 1 n~m15r~tW:t~--tG~ 
@~ T Go -=>¼ ~, / - FN 2 O)mfEV (N 2) ~i:W:f~T G~@~ T Go --rO)f~, mmc:±l 
:1Jffl7-.~ ,:,,+So 2 ~J.f.im~tk:@~ L,, A:1J1i~reJ: ~1i~fil)~ffi7-.~ ,:,,+GI ,,..___,Gm~~ 
:JR~ ti tc mmc 0) fa ~ mmc:±l :1Jfioor T 2 iJ\ 6 :±l :1JT G o 

(0046] 
/J:.i>, Lic~BJ:l~~'i, mEE'#t~-=E- FM 1 rei>P---C, mffiEA:1Jffi:,7..~ '1/ + S w 1, ~~ 

u :t v - 1/ 3 ✓ m A~ ,:,, + s w 2 ~J.f.im L, ---c ra:iil1t ~ LRJ '"? ---c p G n\ mmcA:1J m A~ ,:,, + 
s w 1 , ~ ~ u :" v - 1/ 3 ✓ m A~ ,:,, + s w 2 ~ ~FJ.f.im~@ ~ L, ---c t> vt~t1ltlfr ~ tt « G ~ 
ra:iilrel[R* L,, iJ\-=> Lic~BJ:IO)~i:trelt«---C£$mff.Ei)]{0)7tO)mmt~l'JU~T G.::.. ~ iJ~~ ~ 
Go 

(0047] 
{Xre, *~MEO)~@rei>tt Gm~ocl1J~iifO)~~;t'-$Je-:>P---CCKI 3 ~ ffiP---C~BJ:IT Go 

.::.. O)mmtl!Il1J~iil f 'i, n fl 0) :±l :1Jfioor O UT 1 ,,..___, o U T n ~ , ( n + 1 ) fl O)mmt:±l :1J1'iB 
AO,,..___, An ~, m-1 O)mmtf:tt~-=.F~~l-~T G£$mff.Ettt~m r- 7 ✓ 1/ 7-. -7 Q P 1 ~, m-
20)mmtf:tt~-=.F~~ffl~T G£$mmtf:tt~ffi r- 7 ✓ 1/ 7-. -7 Q P 2 ~, mfEf:tt~${V l ~, 
11JfftUW§~B ~- 1i~ A:1J§~D in~, mmc- mfE-3(~ffi I-- 7 ✓ 1/A !7 QN x. Q P x 
~- £$mff.Ei)]{I 1 ~- 9t,:,, r-ffi7-.~,:,,+Sw4 ~~fJiif;tGo mffiE:±l:1J1'iBA0,,..___,AnO) 
~ 17 f'iCKl 1 ie~ l, kmffiE:±l:1J1'iB~~ ~, £$mffiEA:1Jfirmr I REF ~'i£$mff.Ettt~m f-- '7 
✓ 1/ 7-. -7 Q P 1 teff~~ ti, mfEA:1Jfioor V REF f'imfE'#t~i)]{V 1 reff~~ ti, 11JfttU 
Wfirmr c TL f'il1J1t~@~tUWT G'l§~~l1JfftUW§~ B 7J\ 6 AJJ l,, 1i~ A:1Jfioor DA 
T Af'i:±l:1Jmff.Efi ~tUWT G1i~~1i~ A:1J§~D i niJ\ 6A:1J L,, mmc:±l:1Jfioor I o UT 
A. I O U T B f 'i -t- ti .:Z: ti:±\ :1Jfioor O U T 1 ,,..___, 0 U T n 0) 7 iS 0) 1 -:> re ff~~ ti, £$m 
mt~A:1J1i~DA TA~ tefil)t tc:±l:1JmffiE~tUW1i~C TL O)~@refil)t---C~1'iB/"-.tl:l:1JT 
Go £$mmtf:tt~ ffl r- 7 ✓ 1/ 7-. -7 Q P 1 f'i, mff.E:±l JJ1'iBA 0 ,,..___, A n 0) I R E F fioor ~ mil]{ 
firmrO)JYHeff~~ ti, If- 1--fioorf'i/ - P'N 1 1 reff~~ ti---CPGo £$mmcttt~m r- 7 
✓ 1/ 7-. -7 Q P 2 f'i, / - F N 1 2 ~ mi)]{fioor ~ 0) mHeff~~ ti, If- H'toor~'i / - F N 1 
1 te ff~~ ti ---C v \Go P + ~ ✓ -7- Jv.!f'l O)mff.E - mfE3(~ffl f-- '7 ✓ 1/ 7-. -7 Q P x f'i, £$m 

ff.Ei)]{ I 1 ~ mi)]{fioof ~ 0) lffl re ff~~ ti, If- r- f 'i § ~ 0) F v ~ ✓ ~ ~~ ~ ti ---C PG o N + 
~ ✓ -t- Jv.!f'l O)mff.E - mfE3(~ffl t- '7 ✓ 1/ A !7 Q N x i'i, £$mmcttt~m t- '7 ✓ 1/ A !7 Q P 
2 ~ fft~r ~ O)fffl reff~~ ti, If- I-- f'i § ~O) P' v ~ ✓ ~ :tR~ ~ ti---C PGo 9 t ,:,, I-- ffl 
7-. ~ o/ + S w 4 f'i, / - FN 1 2 ~ fft~r ~ O)ffflreff~~ ti---C v \Go 

(0048] 
.::.. .::.. ~, mff.E:±l JJ1'iBA 0 ,,..___,An O)mff.E:±l:1Jfioor I OUT A. I OUT B O)ff~f'i, J,j T 

O)~J"!U re ftE '"? --Cm) ~ ~---CG o mmc:±l :1J1'iBA 0 O)mff.E:±l :1Jfioor I OUT A f'i~1'iB/"-.ff~it9 
, mmc:t :1Jfirmr r o u T B ~'immcmoct1J~iil 0) :t nfirmr o u T 1 /"-.ff~--t GO mmc:t :1Jfirmr 
I OUT Af'i:±l:1JfioorOUT} /"-.ff~L,, mm:±l:1Jfioor I OUTB r'i:±l:1JfioorOUT 2/"-. 
ff~T Go J,j~O)mmt:±l:1J1'iBB lo]:;f-fre L, ---C v \ ~, mffiE:±l:1J1'iBA n O)mmt:±l:1Jfioor I OUT 
A r'i :±l :1Jfioor O U T n re ff~ l,, mff.E:±l :1Jfioor I O U T B ~'i ~1'iB/"-.ff~ l, /J:. v \ o -:> ¼ ~ , 
n flO)tl:\JJfioorO UT 1 ,,..___,OUT n rertL,, ( n + 1) ,ffi!aO)mffiE:±l:1J1'iBA 0 ,,..___,An 0) 7 iS 
, i m El O)mff.E:t :1J1'iBA i re i> t- \ ---c, mmc:t :1Jfirmr r o u T A r'i i m El 0) :t :1Jfirmr o u T 
i teff~ l,, mff.E:±l:1Jfioor I OUT B r'i ( i + 1) m El 0):±\JJfioorO UT ( i + 1) teff 
~T Go tc tc. L,, 1 m El O)mff.E:±l :1J1'iBA 0 O)mff.E:±l :1Jfioor I O UT A ~, ( n + 1 ) m El 
O)mmt:±l JJ1'iBA n O)mmt:±l :1Jfioor I OUT B r'i, ~1'iB/"-.ff~ L, /J:. v \o 
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(0049) 
1 =m § O)mifiEtl:l :fJ"i'i~A o ~-= ":::> v \ -c fimifiEtl:l :fJ m A,,{ o/ + s o 1 :BJ: ~mimtl:l :fJfi#ur T 1 

~ fim ;t iJ: < -C B J: < , ( n + 1 ) Wr § O)miTJEtl:\ :fJ"i'i~A n O)miTJEtl:\ :fJ ffl A,,{ ,;1 + S o 2 ~ m 
iTJEtl:\:fJfi#urT 2 ~C--:::>P-C B [o];ffl:~00 

(0050) 
2: 2: 1:fi, tl:\:fJfi#ur~n J: ~ l ffl~PmiTJEtl:\1J"i'i~~ffl~L,-CP6iJ~, f,ij;tf-J, tl:\:fJfi#ur 

1 fflt.:"11 L, -c 2 fflO)miTJEtl:l:fJ"i'i~~ ffl~ L, -c B' ~}JiJ~mimtl:\:fJ, ft!D'JiJ~q:.-y 9 :l V - 1/ 3 

:::,,,, ~ T 6 2: ~ iJ~'""f ~, 'm'tc mifiEtl:l :fJfi#ur re tl:l :fJmifiE ~ *~1: ~ 6 o ~ t:::., &., --r L, t> T ~-c 
0) tl:l :fJfi#ur n~mimtl:l :fJik~m-= 1J: < -c t> J: P ~iH i, tl:l :fJfi#ur J: ~ t> mimtl:l :fJ"i'i~O) JJiJ~j," 1J: 
< L, -c B J: V \0 

(0051) 
mim - mEE~~m t-- 7 ✓ 1/ A !I Q P x iimifiE - mEE~~*~ ~ 1.,, -c 111 < 0 £$mim$l r 

1 O)miTJE~stlt, mifiE- mEE~~m t-- 7 ✓1/ A !IQ P x n~£$mim$l r 1 ic~1.,, v \mim~ 
iTIETif- t--mEE cm-1 O)mfE) ~/-FN 1 1 t-=~~if-60 J,f- f--Ji#uriJ~/- FN 1 1 
tctf~~titc.£$mim*~ffl r- 7 ✓ 1/A!IQ P 1, Q P 2 fi, £$miTJE$l I 1 tcJ:6£$ 
mimtcttf§IJ L, tc.mim~, -t-ti.:f'timimtl:\JJ"i'i~A 0 ,___,An 0) I RE Ffi#ur ~ mim - mEE~~ 
ffl f' 7 ✓ 1/ A !I Q N X /"-. -#t~T Q 0 

(0052) 
mim - mEE~~m t-- 7 ✓ 1/ A !IQ N xii, £$mim*~ffl t-- 7 ✓ 1/ A !I Q P 2 J: ~ £$ 

miTJE$l I 1 O)miTJEfltcttf,tl L, tc.mim~stlt Go mim- mEE~~ffl f-- 7 ✓ 1/ A !IQ P x ~ [oJ 
;ff, §~n~, £$mim*~ffl t-- 7 ✓ 1/A !IQ P 2 J: ~ *~~ ti0mim~im--rtc.lsbO)if- t-­
mEE~ /- FN 12tc~~it6o 

(0053) 
'!if~ L, < !i, mifiE- mEE~~ffl f-- 7 ✓ 1/A !IQ N x fi, rKI 1 rc~L, tc.N ch f-- 7 ✓ 1/A !I 

Q N 1 ,-.._,Q N mO) f-- 7 ✓ 1/ A !I 0)"9~-C ~_ill!_?fUtf~L, tc.*lnxJCT Go ~ tc., £$mim-#t~ 
fflf--7:::,,,,1/A!IQP 1. QP2J:~*~~ti0mifiE~~1J:0fl~T0~'Ei'ri, mim-mEE 
~~m t-- 7 ✓ 1/ A !I Q N x O)mifiE - mEE~~ti~:fJ ~, £$mim11t~m t-- 7 ✓ 1/ A !I Q P 1 
• Q P 2 iJ~*~T 0mifiEffO)J::t$tC'Ei'.bit0 ~ J: Po ":::>~ ~, £$mim-#t~ffl f-- 7 ✓ 1/A 
!IQP2J:~*~~ti6mimfl~, £$mim*~fflf--7:::,,,,1/A!IQP 1 J:~*~~ti6m 
imfl 0) 3 fg ~ 1.,, tc. ~'Ei', mim - mEE~~m t-- 7 ✓ 1/ A !I Q N x ri, mimtl:l :fJ"i'i~A pg 0) N c h 

f-- 7:::,,,, 1/ A !IQ N 1 ,___,Q N mO)T~-C ~ _ill!_?fijtf~ L, tc. t> 0) ~ 3 --:::>:5tffl~T 60 2: ti~.: J: ~ 
, / - P' N 1 2 tc, mifiEtl:\ :fJ"i'i~A iJ~mifiE*~t - FM 2 1: N ch f-- 7 :::,,,, 1/ A !I Q N 1 ,___, Q N 
mO)J,/- f-- tC~T 0mEEtc;f.ils6-CJ[f PflO)mfE~1::.JvtT 6 2: ~ iJ~l:~ Go 

(0054) 
mEE*~$lV 1 !i, J:.icO) J: 7 tc L, -cmim - mEE~~ffl f-- 7:::,,,, 1/ A !IQ N x tc J: '? -C / 

- FN 1 2 tc~ L, tc.mEE~, mimtl:l:fJ"i'i~A O ,___,An 0) V RE F fi#ur/"-.*~T 60 
(0055) 

*~nfilO)jf;;~O)miTJE!OCm1J~iil ~~~O)*~/'\;f-JvtCfiGfflT Q~'EJ, {§IJ;t r-J, 1 7 ,--f :::,,,, 1 
6 Oum*~ T 6 ~, tl:l:fJfi#ur~ n = 1 6 O ~ /J: ~, mimtl:l:fJ"i'i~A fi 1 6 1 ffl&.,~ ~ /J: 6 o 
R GB jJ 7-0)~'Ei'fi, mimtl:\:fJ"i'i~A O ,___,An ~ 1'§~ AJJ@.I~ Di niJ~2: 0) 31in~&.,~ ~ iJ: 
60 ~ I:) tc, R GB '""f£$miTJE~ffl5JUtctUWT 6~'Ei'li, rKI 3 ~-=~ L, t:::.m~OCm1J~ulO) 7 
'b, £$mim*~ m t-- 7 ✓ 1/ A !I Q P 1 ~ , mEE-#t~$l v 1 n~ 3 ffl.&.,~ ~ 1J: 0 0 1111ttuw 
@]~ B fi~ffl L, -c B ~ L, 3Z:;t 7J: V \7J~, ffl5JUtUW L, -c B J: V \0 

(0056) 
<q:.-y!J7v-1/s ✓t-FMc> 

rKI 3 re~ L, tc.mim!0Cm1J~ii[tc :B lt Q q:. -y 9 :l v -1/ 3 ✓ ::c- P'M C tc--:::> p -c ~BJJT Q 0 
(0057) 

11JfttUW@.I~ B fi, mimtl:l :fJ"i'i~A O ,-.._, A n 0) 7 'b 1 ":::> ~ q:. -y 9 --;f v -1/ 3 ✓ t - FMC 
tc~5ET6o TIJ:.b'b, mEE*~::c- FM 1 iJ\l:)mifiE*~::c- P'M2 ~~~~it, -t-;til,,j_ 
~O)miTJEtl:l:fJ"i'i~fimifiEtl:l:fJ::c- P'M 3 tc~XET 60 
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(0058) 
¼ 9, mmt.:±lJJ1i~A 0 ~mEE#U~t- P'M 1 iclr¾:JET Go mmt.:±lJJ1i~A 1 ,___,An timmt. 

:±l1Ji'trmr I OUT A J: ~ -i"ti.:fti:±l1Ji'trmr0 UT 1 ,___,OUT n icmmc~ :±lJJT Gik:@iclr¾: 
JET Go tRic, mmt.:±l/J1i~A 0 ~mmt.#t~t- FM 2 tc~JET Go mmt.:±lJJ1i~A 1 ,___,An 
O)j1J1"f~5E~i~~ L, /J: Po 1--JJ:JC J: ~' mmt.:±lJJ1i~A O 0) ~ -v u :l v-1/ 3 ✓ ~1T ') 0 

(0059) 
[Rte, mmt.:±l/J1i~A 0 timmt.:±l1Ji'trmr I OUT B ~ :±l1Ji'trmr0 UT 1 icfflMcL,, mmt:±l 

JJt- FM3 iclr¾:5ETGo mmt:±lJJ1i~A 2,___,A n ~, :±l1Ji'trmr0UT 2,___,0UT n O)ffliwc 
fi~~L,/J:Po 2:0)1:k:@·-z:\ mmt:±lJJ1i~A 1 ~mJ±#t~t- FM 1, mmt#t~t- FM2 
~ ~~ ~ -l!-' ~ -Y u 'f V - 1/ 3 ✓ ~ 1T ') 0 

(0060) 
foJi-Jtc L, -C, ~ -v U :f v-1/ :=1 /'fillO)mmt:±lJJ1i~O)mmt:±l1Ji'trmr I OUT A¼ k. ti~ -v 

U :lv-1/ 3 /'O)~;b-:J tcmmt:±lJJ1i~O)mmt:±l1Ji'trfflr I OUT B ~:±lJJi'trfurtcfflMcL,, ~ 
mmt.:±lJJ1i~,cxtL-, ~[R~ -v u :f v-1/ 3 ✓ ~fT-:J -cl\< 0 

(0061) 
<mmt:±lJJt- P'M 3 > 
tRic, rKI 3 ic7F L, tcmmLtlll1J~im'.O)mmt:±lJJt- FM 3 ic-:> P-ClmBf.19 Go 
(0062) 

~-v U :lv-1/ :=1 /'t- FMc ic~5E~,h-CP/J:Pn1k!dO)mmt:±lJJ1i~Atimmt:±lJJt­
P'M 3 tclr¾'.JE~ ,h, 1'§~ AJJ@J~D i niJ~ t::> ,z-,h,t2,hO)mmt.:±lJJ1i~AiJ~ffliwc~ ,h-CPG :±lJJ 

i'trmrtcfit t k.*7F::Y- !71'§~~~it Go mmt:±lJJt- P'M 3 ic~JE ~ ,h-C l "Gmmt.:±l/J1i~ 
Afi, £*mmt~ J:.~c*7F:Y-!7 icritt tci31 ~~,7J.mmt~:±l1JT Go 

(0063) 
<U7V"/1/.:i> 
~ -v 9 :f v -1/ 3 /' ~ 1 @J L, iJ~1r;b 7J: l "~~, mmt/±l /J1i~A 0 ,___, A n 0) 1731i~ic .:J3 l "-C, 

mEE~t~m:g_;;_*TC 1 -?N ch r- 7 ✓ 1/ 7- -7 Q N 1 ,___,Q N m0),3/'- 1" '""fO) U - 7 ic J:-:J -C 
mEE~t~m:g_;;_*rc 1 ic ~t~ L, tc£*mEEiJ~~t1J L, -c L, ¼ 7 o -z-O)fc l1J, mmt:±lJJ1i~tc 
xtTG~-v U -~fv-1/ :=1 ✓ ~5EMlfJtc1r7£,~iJ~~Go 2:0)fcl1Jic, **nt!iO)jf;@'""ffin 
1k!d 0) :±l 1Ji'trmr OUT 1 ,___, 0 UT n ic xt L,, ( n + 1 ) 1k!d O)mmt:±l JJ1i~A 0 ,___, A n ~ fJm ;t, 
mmc ~ :±l JJ L, /J: Pmmt:±l JJ1i~tc tt L, ~ -Y 9 :f v - 1/ 3 ✓ ~ 1T ') 0 

(0064) 
/J:.:i3, ~11Jrnti~-?£*mmtO)~~O)[~j~1-,JJHc.:i3P-C, ~ B 9«-C O)mmt#t~1i~A 0 ,___, 

A Il tc ~ -V 9 :f v-1/ 3 ✓ ~fT-:J td~fi, T'""f ic El~mEEic:uil \mEEiJ~~t~~ ,h-C l'>G tc 
11), mEE#t~t- FM 1 icJ:G~-V u ·::lv-1/ 3 ✓ ~1!fP-C't J:Po 

(0065) 
< ~ttmEE#t~t- P'M 1 ' > 
J:.JZtt 0) JEM lfJ /J: ~ -v U :f v - 1/ :=1 ✓, U 7 v "/ 1/ .:i 11J1t 0) ,7J. ~ 1T 7 ~~, ::zls:mmLtlll1J~ 

im'.O)~J1Jrni~-?£*mmt~~~L, tc~~tcti, ~mmt:±lJJ1i~O) ./ - FN 2 tc&.-~IJ:mEE~ 
~t~ ~ -i!'/J: ~ttit!:¥c:@/J: :±l 1Jn~t~ t?:i ti--r, /'\*Jv*7Ftc .:i3 P-C::::-f:15J~ ~1::. t GO 2: 0) k. l1J 
, ~i1JIF.f-?£*mmt~~B~tcti, :@mmt:±lJJ1i~A O ,___,An 0) ./ - P'N 2 icxtL-, mmt - m 
EE~~ffl 1" 7 ✓1/ 7--7 Q N x tc-c 1::.rotT GmJ±~, mEE#t~i)JV 1 ,c J: -:J -C ~:f:ti'""f1t-;t G 
11J1t t- P' ~ fJm ;t Go 2: ,h tc J: ~ :@mmt:±l JJ1i~A O ,___, A n ic, twf tc ic ~JE ~ ti tc £*mmt 
ic:uiv"mmt.1l~~c'tf.~ -i!'G 2: ~ iJ~'""f ~, ~tR~-v U :f v-1/ :=1 ✓ ic J: G*7FO)::::-f:15J~,~~ 
i:&~ 9 G 2: ~ iJ~'""f ~ G 0 

(0066) 
<£*mEEO)Wlr¾'.JE> 
J:.JZttO) J: 7 tc~:±l1Jmmt1i~fi, mEE#t~i)JV 1 ,c J:-:J -Ctwfk./J:£*mmctc:uiPmmt1i ~ 

1Jxic ~t~T G 2: ~ iJ~'""f ~Go L, iJ~ L,, 2: O)mJ± ~ itt~T G ./ - P' N 1 2 ~i, £*mmt#t~ 
m "' 7 ✓ 1/ A -7 Q p 2 iJ~ b 0) n± ~ :±l L, mmcic J: -:J -c 1cm ~ ,h GO mmc - mEE~~m "' 7 ✓ 
1/7--7 QN xfi, 11±~:±l L-mmt~#t~T G£*mmt'ftt~ffl r- 7 /'1/7--7 Q P 2 O)~~ic--t 
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~-'/J:_ Pk. ri>, titcW~'.u:~ ti0£*mmEiJ~tt1J,'/J:_:1;§-3'~, {&PmEE,cl[R*~ it Q 2: ~ 7J~~ 
-~~00 2:<TJfc.ri>, 9-t,>' r-fflA-1 '>'+Sw4 ~flm;t, /- P'N 1 2 ~Wti!!.mn!.tC*R~ 
9 o~Fit~flm.:z.o 2: ~ 7J~~~ L, Po 

(0067) 
'/J:_ :f3, J::.~c**®~~~ rt 0 -e o/ r- m A-1 '>' + s w 4 ttWt-t!!.mn!. ~ mmc - mEE~~m r-

7 ✓ 1/ A-7 Q N x ~ <TJOOtcW~~ ti---Clt\o7J~, mmt- mEE~~ffl r- 7 ✓ 1/ A !7 Q N x <TJm 
11!. ~ L, ---c -=fiffU ~ ti o ~{5;m 11!. ~ 1::.nx L, , .:: ® 1::.nx ~ ti tc. m 11!. ® _/ - F ~ mmc - mEE~~m 
r- '7 ✓ 1/ A !7 Q N x ~ ® rm ,c w~--r o .:: ~ ~, mmc - mEE~~m r- '7 ✓ 1/ A !7 Q N x mn!. 
<TJW~'.u:<TJl1J1t~ ~ G tcimil1t~~ 00 

(0068) 
'iEJtf:IEf\J'/J:_ ~ -v 9 :1' v -1/ 3 ✓ tc;f3 ~t omEE*~.::c- P'M 1 <TJ~II ~fr 7 :1:§-3' ~, 2js:JJ[ <TJ 

~timEE*~.::c- FM 1' <TJ~II~fT?t§-3'~~tt, mEE*~~v 17J\t>J[f:~:ro'.riJ~:::k$1i1 
{c~1t--t 00 l ~<TJmmttl:\1J~~A ~YEm--t o ~{c, n ~<TJ~:ror,cJtf,iSL, tc.mEE*~FitJJ~ 
{!J!ffl90 ~- mEE*~'7-1 ✓ <TJmEEi&:~iJ~V'9,7;., EM I (mlri!df~) ~<TJFt1~~~51~~ 
2: L,~9 < '/J:_ 00 ~tc, 1 ~<TJmmttl:\1J~~tcxtf,iS L, tc:mEE*~Fit1J~tt, --t~---c <TJmmtte 
n~~~mEE~*~--r ot§-3'tcmEE*~Fit1Jn~~H. l,---C L, ~ '? o .:: ®xt* ~ l,---C, 1Em--t~ 
~~-=-®*~ ~ tcf,i)t---C, mEE*~~~<TJmEE*~FitJJ~tiJ~ ~--to~ J: Po 

(0069) 
~1§1J ~ L, ---c' mEE *~~ V 1 pg <T) tr\/]~ r- '7 ✓ 1/ A -7 <T)~ ~' J::.~c~11J1t t - F ,c f,i) t 

---CtiJ~tc--ttio l:J<T)7J~~Qo -t-<TJJ: 7 '/J:_mfE*~~v 1 <TJ{JU~~4 tC7F9o mEE*~~v 
1 ti, ~j1Jtt'f$1il~A d ~, N ch r- 7 ✓ 1/ A -7 Q N 2 1 , Q N 2 2 ~, Pc h r- 7 ✓ 1/ A -7 Q 
P 2 1 , Q P 2 2 ~, A -1 '>' + S w 5, S w 6, S w 7, S w 8 ,c J: ~ ;f-ffl)vt ~ ti ---C Po o 

~t1Jt~$1i1~ A d ri, .:z- ® Jx!iA1Jft#ur ,c mmc - mEE~~m r- '7 ✓ 1/ A !7 Q N x ,c J: ~ 1::.mt 
~ tio£*mEEn~A1J~ ti, jpfx~A1Jft#urtcrimEE*~~v 1 ®tl:\1Jft#urn~w~~ ti, 
mEE *~~ v 1 :@W ~ L, ---c ~ Jv -r - 1/ 7 ;it o Y ~ :.t-fflrot L, ---c Po O ~ tc., mEE *~~ v 1 ® 
tr\ 1Jft#ur ,c rtmmtte /]~~A O ,-....., A n iJ~W~ ~ ti ---c lt \ Q O N Ch r- '7 ✓ 1/ A -7 Q N 2 1 • Q N 
2 2 <TJlf- r- fi~j1Jt~$1il~A d <TJ tr\ 1Jft#ur ~ tf~~ ti, Y - A fitft~rtc, P' v -1 ✓ ti 
.:z-ti :e ti A -1 '>' + s w s • s w 6 ~ 1r L- ---c mEE *~~ v 1 ® te nft#ur~ti~ ~ ti ---c 1t \ o 0 
Pc hr- '7 ✓ 1/ A !7 Q P 2 1. Q P 2 2 ®If- r- ,c ti:71--~~J: ~ JJ!i~1J:_/'\-17 A mEE~1t-.:t, 
Y- Afim~mn!., P' v-1 ✓ti-t-ti-7ctiA-1 '>' + S w 7, S w 8 ~* L, ---C tl:\1Jft#urtcW~ 
~ti---CPoo 1 ~<TJmmttl:\1J~~<TJ,7;., 1§1J.:trtmmtl:\1J~~A 0 <T),7;.~mEE*~.::c- FM 1 ,c 
9 o±§-3'tCtiA-{ o/ ;J-- S w 5, S w 7 ~J.J:imif<:~, A-1 '>' ;J- S w 6, S w 8 ~jpJJiJH!if<:~ 
~ --r o.:: ~ ~- mmtten~~A o ®mEE~ti*~ c~ 1 ®mEE~tim~-=.*rc 1) ®,7;.~ 

:ro:i' ~ 9 o 2: ~ ,c~JJ!i-J;j:_if<:~~ 9 00 mmttl:\1J~~A O ,-....., An <TJ9~---C ~mEE*~.::c- FM 1 
~ 9 6:1:§-3', A-1 '>' + S w 5, S w 6, S w 7, S w 8 ~9~---CJ.J:imif<:~~ 9 o 2: ~ ~, 
--t~---c <TJmmtte1J~~tcflm;b'? tc.mEE~tiffl~J;.*-=fC 1 ~<TJYEmtcxtf,iS~~ o J: 7, mEE 
®*~Fit1J~:::k~ < --too 2:titcJ: ~- mEE*~~v 1 ri, ~:ro:r,cr,ist---cJJ!i-tlJ'IJ:_mfE*~ 
Fit1J~mEE~*~~~oo 

(0070) 
~ 5 ti2's:~BJ=J<TJ5JU®**®~~tc:f3~t 0mmt!lll1J~iii<TJ:.t-fflrot~:7F--t§~~~~ 00 '.u:M 

stJ-J;j:_mfE*~.::c- FM 1 ~~timEE*~.::c- P'M 1' ~~- -t-ti-7cti<TJl1J1t.::c- F<TJk.ri> 
tc, mEE*~FitJJ<TJ~1J:_0m-2 <TJmEE*~*~~ffl~l,---CPoo mmtte1J~~<T) 1 ~<TJ~:ro:i' 
tcxtL, ---cmEE*~Fit1J~-8'hitJ:6:A,,ttm-1 ®mEE*~*~~ L,---C ®mEE*~~v 1 ,cno.:t 
---c, w~~ titc:mmtte n~~®--t ~---c ~~ :ro:r ~ L, ---cmEE*~Fit1J ~-3't:>itJ:6:A,, ttm- 2 ®mEE 
*~*~ ~ L, ---c ®mEE*~~v 2 ~flm.:t ---c 1t \ o O mEE*~~v 1 • v 2 ,c ti, tMtvaUW§ 
~BJ:~ tUfJEIJ1g~iJ~A1J~ tioo mEE*~~v 1 :l3 J: ~mEE*~~v 2 fi, -t-ti:etim-1 
<TJmEE~7F9 /- FN 1 2 ~AJJ~ L,, l --:::><TJmmttl:\1J~~,cxt--tomEE*~.::c- FM 1 iJ\ 
, ~t!mEE*~.::c- P'M 1' ~~oiJ~tcJ:'?---c, -l:7J~if.:ttUW~tioo ~tc:, lffifmEE*~ 
~®i1J1t-t7J ~ if ;te~tc7t- /'\- 7 '>' :t~~~ttir:t, -1:71 ~ if ;t rni1~®tl:\1Ji&:~®*~ '/J:_~f:11 

~t$tU~~oo 
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(0071] 

<~11:~> 
tLl:.(TJ J:? !J:fflmttc J: t;, £$mmE~1ttMiT 6 2: ~ tc J:-:::> --cmmtl::\1Jfi~(TJ:\=--y 9 -f v-

1/ 3 ✓ ~fr') m~IIl.h~im'.Jc ~ V \ --c' £$mm,c J: Q :\=- -y 9 :f v- $-' 3 ✓ (TJ im ,c ~~ § ~ 
f@JCili:PmEE~-#tMiT Q 2: ~ '"f' :\=- -y 9 :l v- 1/ 3 ✓1111t~ rmil1t.'"f ~ Q O 2: :htc J: I;' 
£$mmn~m~/J,/J:~15--?, /'\_:z--Jv(TJ::k!r!l1t.tc #? m~IIl.h~rnt(TJ ti::\ 1J~(7Jtl::ktc:1-f fil)T 6 
2: ~ tJ~'"f ~ Q 0 

(0072] 
IJ:~, rm 1 ,c~P--C, mmtl::\1Jfi~(7Jtl::\1Jmm~a,&p~,7j.!(!l~ l,, l'lmt*"i'-~ l,--CNch r-

7 ✓ 1/ 7'. !I~ ffl1t \fc.7J~, :±\1JmmtJ~D± ~ ti::\ l,!(!l(TJ~15"tcfj:, Pc hr- 7 ✓ 1/ 7'. !I~ jfJP:h,fj: 
J:Po 
(~* J:. (TJ fl J ffliiJ Fi~P=t.] 

(0073] 
2js:~BJ=](TJm~IIl.1J~[i[rJ:, tl::\1Jmm(TJ~t>j~'P=f: ~ c!x:~T Q 2: ~ tJ~iiJFit'"f d'> I;, if~ E L 

*~~rnr,cm V \ i; :h6mmEit!Il.1J:1J5.:\(7J*~~[i[(TJ f-t 7,{ /"\~ ~ L, --Cifffi'"f d'> Q 0 

r rm oo (TJ m $. 1J: ~ ef.l J 
(0074] 

(rm 1] 2js:~BJ=](TJ~nt[(TJJB~tc~,t 6mmtl::\1Jfi~(TJ:fj)vt~~T§~rm 
(rm 2 J rm 1 tc~--tmmtl::\1Jfi~(TJJ.1]f'f~~T !l -1 ~ ✓ Y'+-y - r-
(rm 3] 2js:~BJ=](TJ~nt[(TJJB~tc~,t 6mm!IIl.1J~[i[(TJ:@{;is:(TJ;fj,vt~~9:lo ''/ !7 §~ 

rm 
(rm 4 J 2's:~BJ=](TJ~nt[(TJJB~tc~~t 6mEE1ttMiV]{(TJg tfstJ:t'lrot~~T§~rm 
(rm 5] 2js:~BJ=] (TJ~nt[(TJ7B~(TJ~JB1'1Hc ~ ~t 6 mm!IIl.h~rnt (TJ:@{;is:(TJ;t$J,©t ~~9 :lo 

'1/ !7 §~rm 
(rm 6 J vi:*(TJtlirtc~~t 6mmtl::\1Jfi~(TJ:f'lrot~~T§~rm 
(rm 7 J rm 6 tc~--tmml!Il.h~rnt(TJl.hft~~T !l -1 ~ ✓ Y'+-y - r-
(rm 8 J vi:*(TJtlirtc~~t 6mml!Il.1J~rnt(TJ:@ft(TJ:fj@t~~T:lo ''/ !7 §~rm 
(rm 9] rm 6 tc~ L, tc.mm!IIl.1J~[i[tc~P--C£$mmtJ~~/J,/J:~(TJ,.1]f'f~~9 ,!I,{ 
~ ✓ Y'+-y- r-

(ff~(TJ~BJ=]] 
(0075] 

A, A 0 ,___, A n mmtl::\ 1Jfi~ 
B IM'ftUW§~ 
c 1 mEE~F'.fffl:@-J;_*"i'­
D in 1'g~ )\1]§~ 
G 1 ,___,Gm 1'g~fil)~ffl7'.,{ '1/ + 
11 £$mmV]{ 
OUTl,___,OUTn tl::\1Jfi#o"i'-
QP1 £$mm-#tMifflr-7 ✓ 1/A!l c~1(7Jmm-#tMi*~) 
QP2 £$mm1ttMiffir-7 ✓ 1/A!l c~2(7Jmm1ttMi*~) 
QPx, QNx mm-mEE~~fflr-7 ✓ 1/A!l (mm-mEE~~*~) 
QN 1,___,QNm Nchr-7 ✓ 1/7'.!l 

s o 1 , s o 2 mm:±\ nm 7'--1 ''/ + 
s w 1 mmJ\1Jffl7'--1 ''/ + 
Sw2 :\=--y!J7v-$-'g ✓ffl7'--1o/T 

s w 3 rmil1t.7'- -1 ''/ + 
T 1 , T 2 mm:±l nfi#o"i'-
v 1 mEE1ttMiV]{ c~ 1 (TJmfE1ttMi*~) 
v2 mEE1ttMiV]{C~2(7JmfE-#tMi*~) 
V d ~l.htlrjllii~ 
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(~,m: 1?r] CKIOO 
(CK! 1 ] 

(a) 

(b) 

V1 

~J± 
iJt~;Jffl 

11 
T1 T2 

So1 So2"'--

Sw 2 : ..,__-----4..,...__..,.l.__-----....-~ - - -7 ( 
Sw~ G2 G3 

V1 

~J± 
iJt~;Jffl 

~--tt--------tt--i\ -- -~ 

QN3 

T1 T2 

VREF IREFIOUTAIOUTB 

CTL DATA 
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,........, 

~ 
C;J 
...... 

OUT1 OUT2 OUTn 

N11 V1 
I 

_QNx >i 
t AO A1 A2 An 

11 
VREF IREF !OUT A IOUTB VREF IREF !OUT A IOUTBi VREF IREF IOUT A IOUTBI VREF IREF !OUT A IOUTBI 

••••• 
.;J;} I C~L D~TA I 

Sw4 
CTL DATA CTL DATA Din 

~ 
CTL DATA 

,- r::I 
16"15" 

-+-------i A :t.J 
@]lffl: 

1b 1'F ftlj ~ @l lffl: 

B 
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V1 

QNx VREF IREFIOUT AIOUT 

CTL DATA 

Ad 
AO 

VREF IREFIOUT AIOUT 

CTL DATA 

An 
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~ 
~ ...... 
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OUT1 OUT2 

i: 
N11 INJ2lr± V1 

1:lt1, t I I t I I I •II I 

11 

~ 
;j 

i: 
I± 
1:lt 
~ 
;j 

V2 

. '9 '\... 
7777 Sw 

B 

AO 

VREF I REA OUT A IOUTB 

CTL DATA 

A1 A2 

IVREF !REF !OUT A IOUTB VREF !REF !OUT A IOUTB 

••••• 
CTL DATA CTL DATA 

lb 1-'F tf J ~ @J rt! 

OUTn 

An 

VREF !REF IOUT A IOUTB 

CTL DATA Din 

J'=i:-CI 
li5 "JS" 

-+---~A-JJ 
@]ft§ 

,........, 

~ 
C.i1 ...... 
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(CR] 6) 

(a) 

(b) 

11 
T1 T2 

So1 s O 2---------

Sw2 ,: ..,______,...,____.,...__ ......... ~ - - -7 ~ 
G3 

.............. --++-------tt--~ - - - ---1 
QN3 

A 

T1 T2 

IREF !OUT A IOUTB 

CTL DATA 

A 
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So1 

So2 

Sw1, Sw2 

G1--Gm 

V(N2) 

DATA 

ii mt tfj t.J Wl riai ~it 1J -J v-:,,3 '.:.!,:-~ 

,........, 

~ 
--J ...... 

DATA 

it;M tfj t.J Wl riai 

SAMSUNG, EXH. 1003, P. 92



,........, 

OUT1 OUT2 OUTn ~ 
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(~,m: :g] ~ifB~ 
(~ifB] 
ml~] mmtt1:t1Jfr~icmEE~ff:t~--r 0 ~ ~ --c£$mmE~~cttL-, tt1Jffrm-=ffmO)mmt~:l:'>J~ 

1t--r 0 JJ:i\O)m~IIl.h~im'.Jc.i3P-c mmt.ttnfi~O) q::- -v u :l v- 1/ 3 yo~rmiJ~:::f JE. --r 0 0 
(M~-=f.~J mEE'ftt~-=f.~v 1 ~, mmt'ftt~-=f.~Q P 1 ~, mmc - mEE~~~Fi!§, mEE -

mmt~~~Fi!§, mEEff:t~ffl:@_;;_*-=fC 1 ~W--t 01lrx:O)mmttl::l::1Jfi~A O r--.J An ~fJjii,;t.00 
mmtttnfr~ri 3-=>0)J1JfFE-- P'~ ~ tJ, mEE'ftt~=c- P'--c~tmEE'ftt~-=f.~v 1 iJ~ /:) O)mEE 
~~tt-cmEEff:t~m:g-=.*-=F-c 1 icff:t~ L-, mmt'ftt~=c- P'--crtmmt'ftt~-=f.~Q P 1 iJ~ /:) 
O)mmc~~ttmmt- mEE~~~Fi!§tc J:: tJ m- 2 O)mfE~~JJXL- -cmEEff:t~m:g-=.*-=F-c 1 ic 
ff:t~ L-, mmttt::tJ=c- P'--C~imEE - m~~~~Fi!§ic J:: tJ mEEff:t~m:g-=.*-=F-c 1 ,c ff:t~ L­
tcmEEicr,t t: tc tt1Jmmt~ tt1J--t 00 £$mmticJ::0::f--v 9 :lv-$,'3 YO)gijtc, £$m 
£Etc J:: tJ mmttf::l1Jfr~~ 7Em--t 0 ~ ~ --C, mmttf::l1Jfj~O) ::f--v 9 :l v- 1/ 3 Y ~ r'a:Jiltcfr 7 o 

(~tR[m] [m3 
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( ~,m: :g] -=tMrrtfff IE~ 
( db --c :5'c] l~~t fr~'§ !Wit 
(~{40)*7F] 

(ttilJm{t] l~IJ2006-335850 
(tfffIE~9 0~] 

rntJJUm{tJ ooooos821 
(B;;:g X ~J::g ~] ~ Tm~ J£~1Hl:i'\:ftJ± 

(t'tlllLAJ 
(~IJJUm{t] 100086737 
(#II±] 
(B;;:g;J..iJ::g~] WiJ EE fa* 
(m~tm{tJ o 6-6316-o 8 s 1 
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CURRENT DRIVING DEVICE 

FIELD OF THE INVENTION 

[1] The present invention re1ates to a current driving device 

used preferab1y as a driver for disp1ays such as organic EL 

(E1ectro-1uminescence) pane1s, LED pane1s, and the 1ike. 

BACKGROUND OF THE INVENTION 

[2] Recent1y, f1at-pane1 disp1ays have a 1arger screen and 

higher definition, whi1e estab1ishing reduction in thickness, 

weight, and cost. With such backgrounds, it is required for 

disp1ay drivers to improve the uniformity in the disp1ayed 

image qua1ities through decreasing variations between output 

e1ectric currents that are outputted from output termina1s. 

Variations in the e1ectric currents in static actions of 

current mirrors inc1ude variations caused due to fabrication 

processes of each transistor, variations of gate vo1tages 

caused due to resistances of power supp1y wirings, and the 

1ike. Further, variations due to dynamic actions of the 

current mirrors inc1ude variations caused due to injection 

of e1ectric charges from a disp1ay pane1 or instantaneous 

f1 uctua tions of power supp1y, for examp1e. Furthermore, 

genera11y, a driver IC is formed in a mu1 ti-output structure 

with a stick-1ike s1im shape, since it is mounted to a frame 

part of a f1at pane1. Because of restrictions in the LSI shape, 

characteristics of transistors disposed therein vary 

depending on positions of s1im-1ayout e1ements. Therefore, 

even if a same gate vo1tage is app1ied in a current mirror 

structure, the output currents from each of current-summing 

DA converter circuits do not necessari1y become the same. 

I 
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[3] As a method for decreasing such variations, there is a current 

driving device having a current output part, such as the one 

shown in FIG. 6A and FIG. 6B, for example (see US 2005/0231241Al, 

for example). This current output part has a calibration 

function and a current output function. "Calibration" means 

to have a reference current value by a reference current source 

stored in the current output part. 

[4] Under a calibration mode, current output switches Sol and 

So2 are set to a nonconductive state, while a current input 

switch Swl, a calibration switch Sw2, and all signal response 

switches Gl - Gm are set to a conductive state. Current output 

terminals Tl and T2 are isolated from the outside. Nodes Nl 

and N2 are short-circuited, and drains and gates of Neb 

transistors QNl - QNm are short-circuited to receive electric 

currents from a reference current source Il. Through this, 

the Neb transistors QNl - QNm generate, at the node N2, a gate 

voltage that is necessary for allowing the electric current 

from the reference current source Il to flow through the 

transistors themselves . A voltage holding capacitance 

element Cl is charged to the above-described gate voltage. 

A voltage V (N2) of the node N2 corresponds to a voltage that 

is capable of passing an electric current that is equal to 

the reference current generated by the reference current 

source Il through the Neb transistors QNl - QNm which are all 

in a conductive state. In conclusion, the current output part 

A comes to store the reference current generated by the 

reference current source Il. 

Cs] Under a current output mode, the current input switch Swl 

and the calibration switch Sw2 are turned to a nonconductive 
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state, and either one of the current output switch Sol or So2 

is set to a conductive state while the other is remained in 

a nonconductive state. The conduction state of the signal 

response switches Gl - Gm is determined depending on an input 

signal supplied from the outside. The voltage holding 

capacitance elem.en t Cl holds the voltage charged by the 

calibration action, and continues to supply the electric 

current to the gate terminals of the Nch transistors QNl -

QNm. The Nch transistors QNl - QNm output an electric current 

in accordance with the voltage V (N2) of the node N2 from one 

(in an conductive state) of the current output terminals Tl 

and T2, in accordance with the conduction state of the signal 

response switches Gl - Gm. 

[6l FIG. 7 shows a timing chart of a series of actions regarding 

calibration and output of the electric current performed in 

the current-summing DA converter circuit shown in FIG. 6A and 

FIG. 6B. The conductive state of the switches is shown with 

"H", and the nonconductive state thereof is shown with "L". 

"V (N2)" indicates the voltage V (N2) of the node N2. 

[7] Before calibration, the current output part A sets the 

current output witch Sol to be in a conductive state, and 

outputs, from the current output terminal Tl, the output 

current in accordance with the state of the signal response 

switches Gl - Gm which are controlled by the voltage V (N2) 

of the node N2 and an input signal. The current output switch 

So2, the current input switch Swl, and the calibration switch 

Sw2 are set to be in a nonconductive state. 

[sl During the calibration period, the current output switches 

Sol, So2 are set to a nonconductive state, the current input 
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switch Sw1 and the calibration switch Sw2 are set to a 

conductive state, and the signal response switches G1 - Gm 

for selecting the electric currents from the Nch transistors 

QN1 - QNm are all set to a conductive state. Through this, 

the Nch transistors QN1 - QNm are set in a state where only 

the electric current of the reference current source I1 is 

supplied, and the voltage V (N2) of the node N2 is determined 

in accordance with the above-described actions. 

[9] After completing the above-described calibration, the 

current input switch Sw1 and the calibration switch Sw2 are 

set to a nonconductive state, so that the voltage holding 

capacitance element C1 holds the el.ectric charge. That is, 

the voltage V (N2) of the node N2 is being maintained. 

Thereafter, the current output switch So2 is set to a 

conductive state, and the sum of the el.ectric currents selected 

by the signal response switches G1 - Gm in accordance with 

the input signal. is outputted from the current output terminal. 

T2. 

[10] FIG. 8 shows a structure of a current driving device that 

utilizes the current output part A shown in FIG. 6A and FIG. 

6B. (n+l) -numbers of current output parts AO - An control the 

operation states under a cal.ibration mode and a current output 

mode in accordance with control signals supplied from an action 

control. circuit B. A signal. input circuit Din supplies 

signals for controlling the signal. response switches G1 -Gm 

within the internal. structural. elements (see FIG. 6A) of each 

of the current output parts AO - An. Calibration by the 

reference current source I1 is performed on a single current 

output part among the (n+l)-numbers of current output parts 
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AO - A1 by an internal operation of each of the current output 

parts AO - An. Calibration is performed in order from AO, to 

A1, A2, ---, and to An. The current output parts that are 

not under calibration are set to be in the current output mode, 

and output an electric current ton-numbers of output terminals 

OUT1 - OUTn. The electric currents are outputted in order from 

AO to A1, A2, ---, and to An. 

[11] The reference current, when there are a plurality of 

current-summing DA converter circuits with the 

above-described current output parts, can be combined into 

the electric currents of the same current source. This makes 

it possible to achieve the uniformity in the display on a panel. 

[12] Other related documents are: Japanese Unexamined Patent 

Publication 2004-219955, Japanese Unexamined Patent 

Publication 2005-121843, US2004/0251844A1, US7050024B2, 

US6594606B2, US2006/0158402Al. 

[13] With this method, however, the capacity for 

charging/discharging the voltage holding capacitance element 

C1 becomes insufficient when the current value of the reference 

current source Il is very small, so that it is difficult to 

charge the current of the Nch transistors QN1 - QNm to 

accurately meet the value of the current from the reference 

current source Il within the calibration period. FIG. 9 shows 

the state where the voltage holding capacitance element C1 

is insufficiently charged because the reference current is 

very small. 

[14] Further, when there is a change in the current value of the 

reference current source I1, the reference currents become 

varied depending on the output terminals with the successive 
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calibration, until the reference currents of a11 the current 

output parts AO - An are updated. 

SUMMARY OF THE INVENTION 

[15] An object of the present invention therefore is to provide 

a current driving device which can perform calibration at a 

high speed and improve the non-uniformity of the output 

currents even when a reference current is very smal.1 and when 

there is a change in the reference current. 

[16] A current driving device of the present invention comprises: 

a first voltage supply part for supplying a first voltage; 

a first current supply part for supplying a first electric 

current; 

a plurality of output terminals; and 

a plurality of current output parts for outputting an 

electric current in accordance with the first electric current, 

each of the current output parts comprising a current-voltage 

converting function, a voltage-current converting function, 

a voltage holding part, and at least one current output 

terminal, wherein 

the current output part takes three operation modes, i.e. 

a voltage supply mode, a current supply mode, and a current 

output mode, 

under the voltage supply mode, the current output part 

receives the first voltage from the first voltage supply part 

and holds the voltage in the voltage holding part, 

under the current supply mode, the current output part 

receives the first current from the first current supply part, 

and generates a second voltage by the current-voltage 

converting function and holds the voltage in the voltage 
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ho1ding part, and 

under the current output mode, the current output part 

outputs an output current according to the vo1tage he1d in 

the vo1tage ho1ding part by the vo1tage-current converting 

function. The vo1 tage supp1y mode and the current supp1y mode 

correspond to the ca1ibration mode. 

[17] In the current driving device constituted in the manner 

described above, the current output part receives a supp1y 

of the first vo1tage from the first vo1tage supp1y part under 

the vo1tage supp1y mode, and ho1ds the first vo1tage in the 

vo1tage ho1ding part. Then, under the current supp1y mode, 

the current output part receives a supp1y of the first e1ectric 

current from the first current supp1y part, generates the 

second vo1tage by the current-vo1tage converting function, 

and ho1ds the second vo1 tage in the vo1 tage ho1ding part. This 

makes it possib1e to charge the vo1tage ho1ding part to a 

prescribed vo1tage at a higher speed. Then, under the current 

output mode, the current output part outputs an e1ectric 

current according to the vo1tage he1d in the vo1tage ho1ding 

part through the vo1tage-current converting function. For 

charging the vo1 tage ho1ding part, it is charged with the first 

vo1tage to a va1ue c1ose to the target vo1tage, and then charged 

further with a supp1y of the first e1ectric current. Thus, 

even if the reference current supplied from the first current 

supply part is very smal1, it is possible to speed up the action 

for supp1ying the vo1tage to the vo1tage holding part until 

reaching the reference current and a1so to obtain the reference 

current accurate1y. 

[1s] In the current driving device with the above-described 
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structure, each of the output termina1s is connected to the 

current output termina1s provided to the p1ura1ity of the 

current output parts, and each of the p1ura1ity of current 

output parts is connected in para11e1 to the first current 

supp1y part and the first vo1tage supp1y part used in common. 

With this structure, the vo1tage ho1ding parts provided to 

a11 the current output parts can be charged provisiona11y to 

the first vo1 tage when it becomes necessary to perform 

extensive ca1ibrations on a11 the current output parts, e.g. 

right after the startup or when there is a change in the first 

e1ectric current. Therefore, it is possib1e to suppress 

unevenness in the disp1ay caused due to the change in the first 

e1ectric current. 

[19] Further, in the current driving device with the 

above-described structure, each of the current output parts 

actuates the current-vo1tage converting function under the 

vo1 tage supp1y mode. With this structure, for charging the 

vo1 tage ho1ding part, the vo1 tage obtained by converting the 

first e1ectric current from the first current supp1y part can 

be combined with the supp1y of the first vo1tage from the first 

vo1tage supp1y part. Therefore, sti11 higher speed charging 

can be achieved. 

[20J Furthermore, in the current driving device with the 

above-described structure, each of the current output parts 

comprises a function of stopping the current-vo1tage 

converting function under the vo1 tage supp1y mode. With this 

structure, a11 the e1ectric currents supp1ied from the first 

vo1tage supp1y part can be uti1ized for charging the vo1tage 

ho1ding part. Thus, the power consumption can be reduced. 
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[21] Moreover, the current driving device with the 

above-described structure further comprises a second current 

suppl.y part for suppl.ying a second el.ectric current that is 

proportional. to the first el.ectric current, and a 

current-vol.tage converting part for generating the first 

vol.tage by receiving the second el.ectric current, wherein the 

first vol.tage suppl.y part control.s suppl.ies of the first 

vol.tage generated by the current-vol.tage converting part to 

the current output parts. With this structure, the first 

vol.tage suppl.ied from the first vol.tage suppl.y part to the 

current output part is generated from the second el.ectric 

current by the current-vol.tage converting part. The second 

el.ectric current from the second current suppl.y part is 

proportional. to the first el.ectric current, so that the first 

vol.tage comes to have a val.ue that corresponds to the first 

el.ectric current. Therefore, it is possibl.e to generate the 

first vol.tage having a val.ue that al.most equal.s to the final. 

target val.ue to be hel.d in the vol.tage hol.ding part. 

[22] Further, in the current driving device with the 

above-described structure, the current-vol.tage converting 

part comprises a switching part for short-circuiting a node 

at which the first vol.tage emerges to a reference vol.tage node. 

When there is a change in the first el.ectric current or the 

second el.ectric current, it al.so takes time to change the 

second vol.tage generated by the current-vol.tage converting 

part. With this structure, however, the output vol.tage of the 

current-vol.tage converting part can be reset through 

actuating the switching part. Therefore, it is possibl.e to 

speed up the change of the second vol.tage by the 
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current-voltage converting part. 

[23] Furthermore, the current driving device with the 

above-described structure further comprises a second voltage 

supply part with a larger voltage supply capacity than that 

of the first voltage supply part, wherein the use of the first 

voltage supply part and the use of the second voltage supply 

part are switched in accordance with the number of the current 

output parts that take the voltage supply mode among the 

plurality of current output parts. When there are a large 

number of current output parts, the load of the voltage supply 

part changes largely depending on how many current output parts 

are under the voltage supply mode. With this structure, 

however, it is possible to reduce EMI (electromagnetic 

interference) and the power consumption by changing the output 

voltages smoothly through adding the second voltage supply 

part and switching between the use of the first voltage supply 

part and the use of the second voltage supply part in accordance 

with the load. 

[24] Alternatively, in the current driving device with the 

above-described structure, the first voltage supply part is 

constituted to be capable of changing its voltage supply 

capacity in accordance with the number of the current output 

parts that take the voltage supply mode among the plurality 

of current output parts. With this structure, it is possible 

to reduce EMI (electromagnetic interference) and the required 

area because the first voltage supply part is provided with 

the function of optimizing the voltage supply capacity in 

accordance with the load. 

[2s] A display device according to the present invention related 
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to the current driving device described above comprises one 

of the above-described current driving devices mounted 

thereon so as to be driven by the current driving device. 

Displ.ays on the screen can be made uniform with this displ.ay 

device. 

[26] A current driving device according to the present invention 

comprises: 

a current input switch for control.l.ing 

connection/disconnection states with respect to a current 

suppl.y part; 

a vol. tage hol.ding part for hol.ding a reference vol. tage, 

which is charged by a fl.own current; 

a cal.ibra tion switch interposed between the current input 

switch and the vol.tage hol.ding part; 

a pl.ural.ity of vol.tage-current converting el.ements for 

generating an el.ectric current in accordance with the 

reference vol.tage hel.d in the vol.tage hol.ding part; 

a pl.ural.ity of signal. response switches that are on/off 

control.l.ed in accordance with inputted signal.s, the response 

switches being connected in series to each of the 

vol. tage-curren t converting el.emen ts, and each of which being 

connected in paral.l.el. to the cal.ibration switch; 

a pl.ural.ity of current output switches, each being 

interposed between a connection node, which is provided 

between the current input switch and the cal.ibra tion switch, 

and the pl.ural.ity of current output terminal.s; and 

a high-speeding switch for control.l.ing connection/ 

disconnection states of the vol.tage suppl.y part with respect 

to the vol.tage hol.ding part. 
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[21] The ca.libration mode comprises two stages, i.e. the vo.l tage 

supp.ly mode and the current supp.ly mode. In the vo.l tage supp.ly 

mode, the high-speeding switch is set to be in a conductive 

state to connect the vo.l tage supp.ly part to the vo.l tage ho.lding 

part in order to boost up the potential .leve.l of the vo.ltage 

ho.lding part at a high speed. At that time, the current output 

switches are a.l.l set to be in a nonconductive state, and the 

ca.libration switch and a.11 the signal response switches are 

set to be in a conductive state. Then, in the current supp.ly 

mode, the high-speeding switch is turned to a nonconductive 

state. The current input switch and the calibration switch 

are set to be in a conductive state, so that the sum of the 

current va.lues f.lown in the voltage-current converting element 

becomes equa.l to the reference current value that is supp.lied 

from the current supp.ly part. Thus , the vo.l tage ho.lding part 

comes to ho.ld the vo.ltage that corresponds to passing the 

current (equiva.lent to the reference current va.lue) through 

the voltage-current converting e.lement. That is, the 

reference current va.lue is stored. As described, the 

potentia.l of the vo.ltage ho.lding part is raised at a high speed 

by using the vo.ltage supply part under the voltage supp.ly mode 

that is the first ha.lf part of the ca.libration mode, and the 

reference current value by the current supply part is stored 

accurately in the .latter half stage of the ca.libration mode. 

Therefore, even when the current value of the reference current 

source is very small, it becomes possible with the voltage 

supply part to compensate for the capacity for supp.lying the 

voltage to the voltage ho.lding part til.l. reaching the reference 

current and to complete the ca.libration at a high speed for 
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a11owing the current flowing the vo1tage-current converting 

e1ement to meet accurately with the current value of the 

reference current source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[2a] The present invention is i11ustrated be way of examp1e and 

not 1imitation in the figures of the accompanying drawings, 

in which 1ike references indicate simi1ar e1ements and in 

which: 

FIG. lA is a circuit diagram for showing a structure of a 

current output part according to a preferred embodiment of 

the present invention; 

FIG. lB is a b1ock circuit diagram for showing the structure 

of the current output part according to the preferred 

embodiment of the present invention; 

FIG. 2 is a timing chart for showing actions of the current 

output part shown in FIG. lA and FIG. lB; 

FIG. 3 is a block circuit diagram for showing an overa11 

structure of a current driving device according to the 

preferred embodiment of the present invention; 

FIG. 4 is a circuit diagram for showing a specific structure 

of a vo1 tage supp1y source according to the preferred 

embodiment of the present invention; 

FIG. 5 is a b1ock circuit diagram for showing an overa11 

structure of a current driving device according to a 

modification exampl.e of the preferred embodiment of the 

present invention; 

FIG. 6A is a circuit diagram for showing a structure of a 

current output part according to a conventiona1 technique; 

FIG. 6B is a b1ock circuit diagram for showing the structure 
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of the current output part according to the conventional 

technique; 

FIG. 7 is a timing chart for showing actions of the current 

output part shown in FIG. 6A and FIG. 6B; 

FIG. 8 is a block circuit diagram for showing an overall 

structure of a current driving device according to the 

conventional technique; and 

FIG. 9 is a timing chart for showing actions of the current 

output part shown in FIG. 6A and FIG. 6B, when a reference 

current is very small. 

DETAILED DESCRIPTION OF THE INVENTION 

[29] Hereinafter, an embodiment of a current driving device 

according to the present invention will be described in detail 

by referring to the accompanying drawings. Same reference 

numerals are applied to the same or corresponding components 

within the drawings. 

[30] FIG. lA is a circuit diagram for showing a structure of a 

current output part A that is mounted to a current driving 

device according to a preferred embodiment of the present 

invention, FIG. lB is a block circuit diagram for showing the 

structure of the current output part A, FIG. 2 is a timing 

chart for describing actions of the current output part A, 

FIG. 3 is a block circuit diagram for showing the overall 

structure of the current driving device, and FIG. 4 is a 

circuit diagram for showing an embodiment of a voltage supply 

source Vl. 

[31] <Current Output Part> 

First, the current output part A will be described by 

ref erring to FIG. lA and FIG. lB. One end of a voltage holding 
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capacitance e1ement Cl is connected to a ground termina1, and 

the other end is connected in common to gate termina1s of 

m-numbers of Neb transistors QNl - QNm. Each source of the 

Neb transistors QNl - QNm is connected to a ground termina1, 

and each drain thereof is connected in series to signa1 

response switches Gl Gm which are ON/OFF contro11ed in 

accordance with input signa1s. The other ends of the signa1 

response switches Gl - Gm are connected in common, and are 

a1so connected, via a current input switch Swl, to a reference 

current source Il that supplies a constant current value (first 

electric current) to the current output part A, while being 

connected to the voltage ho1ding capacitance element Cl via 

a ca1ibration switch Sw2. A node Nl for connecting the 

current input switch Swl, the ca1ibration switch Sw2, and the 

signa1 response switches Gl - Gm is connected to current output 

termina1s Tl and T2 via current output switches Sol and So2, 

respective1y. The circuit structure that has been described 

heretofore is the same as the circuit structure of a 

conventiona1 technique shown in FIG. GA and FIG. GB. 

[32] In this embodiment, further, a vo1tage supp1y source Vl for 

supp1ying a constant vo1tage (first vo1tage) to the current 

output part A is connected, via a high-speeding switch Sw3, 

to a node N2 that is a connection between the voltage ho1ding 

capacitance element Cl and the calibration switch Sw2. The 

vo1tage supp1y source Vl corresponds to a first vo1tage supply 

part. The reference current source Il corresponds to a first 

current supp1y part. The vo1tage ho1ding capacitance e1ement 

Cl corresponds to a vo1tage ho1ding part. As the vo1tage 

ho1ding capacitance e1ement Cl, a parasitic capacitance 
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provided originally to the gate terminals of the Nch 

transistors QNl - QNm may be used instead. 

[33] This current output part A takes three operation states such 

as a voltage supply mode Ml, a current supply mode M2, and 

a current output mode M3. Among those, the voltage supply mode 

Ml and the current supply mode M2 constitute a calibration 

mode Mc. 

[34] ~Voltage Supply Mode Ml> 

Now, the voltage supply mode Ml of the current output part 

A will be described first. 

[3s] First, each of the current output switches Sol and So2 is 

set to a nonconductive state, so that the current output 

terminals Tl and T2 are isolated from the node Nl. Further, 

the high-speeding switch Sw3 is set to a conductive state, 

so that the voltage supply source Vl and the node N2 are 

connected. At this time, the voltage holding capacitance 

element C1 is charged to a constant voltage (this corresponds 

to the first voltage, and will be referred to as a reference 

voltage hereinafter) that is supplied from the voltage supply 

source Vl. 

[36] It is also possible that the current supply mode M2 to be 

described next is activated simultaneously with the voltage 

supply mode Ml. In that case, the current input switch Swl, 

the calibration switch Sw2, and all the signal response 

switches G1 - Gm are set to be in a conductive state. 

[37] ~ Current Supply Mode M2 > 

Next, the current supply mode M2 of the current output part 

A will be described. Under this current supply mode M2, a 

current-voltage converting function is actuated. Thus, the 
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current input switch Swl, the ca1ibration switch Sw2, and al.l. 

the signal. response switches Gl - Gm are set to be in a 

conductive state. The high-speeding switch Sw3 is turned to 

a nonconductive state so that the node N2 is isol.ated from 

the vo1tage suppl.y source Vl. The current output switches Sol 

and So2 are remained in the nonconductive sate. 

[38] At this time, the drains and gates of the Nch transistors 

QNl QNm are connected, thereby exhibiting a diode 

characteristic. Therefore, the Nch transistors QNl - QNm have 

an el.ectric current (reference current) with a constant 

current val.ue from the reference current source Il fl.own 

therein as a l.oad. At this time, a gate voltage for passing 

the el.ectric current from the reference current source Il is 

generated uniquel.y at the gates of the Nch transistors QNl 

- QNm. Therefore, the voltage holding capacitance el.ement Cl 

accumu1ates the el.ectric charges in accordance with the gate 

vol. tages . As described, the vol. tage holding capacitance 

element Cl hol.ds the gate vol.tage for a11owing the electric 

current with the same current val.ue as that of the reference 

current to be fl.own. The current output part A stores the 

reference current va1ue. 

[39] <current Output Mode M3> 

Next, the current output mode M3 of the current output part 

A wil.1 be described. Under this current output mode M3, a 

vol. tage-current converting function is actuated. Thus, the 

current input switch Swl and the calibration switch Sw2 are 

set to be in a nonconductive state, and either the current 

output switches Sol or So2 is turned to a conductive state 

from a nonconductive state. The output switches Sol and So2 
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are not set to be in a conductive state simu.ltaneous.ly. The 

high-speeding switch Sw3 is remained in the nonconductive 

state. The vo.ltage ho.lding capacitance e.lement C1 has an 

accumu.lation of the e.lectric charges in accordance with the 

gate vo.ltages for a.l.lowing the e.lectric current with the same 

current va.lue as that of the reference current to be f.lown 

under the above-described current supp.ly mode M2. A gate 

vo.ltage according to the e.lectric charges accumu.lated in the 

vo.ltage ho.lding capacitance e.lement Cl is app.lied to the gates 

of the Nch transistors QNl - QNm. Thus, it is possib.le to 

output a sink current having a current va.lue proportiona.l to 

the reference current in accordance with the conduction states 

of the current output switches Sol, So2 and the signa.l response 

switches Gl - Gm, through connecting a power source to the 

current output termina.l Tl or the current output termina.l T2. 

The output current a.lso depends on the conduction states of 

the signa.l response switches G1 - Gm, which is the sum of the 

e.lectric currents outputted from the Nch transistors whose 

signa.l response switches G1 - Gm (connected to each transistor) 

are in a conductive state among the output currents from the 

Nch transistors QN1 - QNm. If a.l.l the signa.l response switches 

G1 - Gm are in a conductive state, the output current obtained 

thereby is the maximum output current of the current output 

parts A under execution of the above-described current supp.ly. 

The va.lue thereof equa.ls to the reference current. 

[40J Through a series of these actions, it becomes possib.le to 

copy the reference current to the current output part A and 

to output the e.lectric current in accordance with the reference 

current and an input signa.l. The e.lectric current can be 
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copied with on1y the current supp1y mode M2 and the current 

output mode M3. However, with the vo1 tage supp1y mode Ml, an 

insufficient charge of the vo1tage ho1ding capacitance 

e1ement Cl can be overcome and the e1ectric current can be 

copied at a higher speed by charging the vo1tage of the Node 

Nl that is connected to the gate termina1s of the Nch 

transistors QNl - QNm to a va1ue c1ose to a target vo1tage 

(convergent vo1tage under the current supp1y mode M2). 

[41] With this embodiment, it is possib1e to constitute an m-bit 

current-summing DA converter circuit through mu1 tip1ying the 

current capacities of the Nch transistors QNl - QNm by 1, 2, 

4, ---, 2m. A1ternative1y, the reference current source Il 

may be provided for each bit. Further, the current-summing 

DA converter circuit i11ustrated in the embodiment is mere1y 

an examp1e, and the signa1 response switches Gl - Gm may be 

omitted for a case where on1y the equiva1ent e1ectric current 

is to be copied, for examp1e. 

[42] Now, the current output part A shown in FIG. lA is i11ustrated 

as a six-termina1 circuit device as shown in FIG. lB. rn FIG. 

lB, the current output part A comprises a reference current 

input termina1 IREF, a vo1tage input termina1 VREF, current 

output termina1s IOUTA, IOUTB, a contro1 signa1 input termina1 

CTL, and a signa1 input termina1 DATA. The reference input 

termina1 IREF is connected to the reference current source 

Il, and receives e1ectric currents inputted from the reference 

current source Il under the vo1tage supp1y mode Ml and the 

current supp1y mode M2. The vo1tage input termina1 VREF is 

connected to the vo1tage supp1y source Vl, and receives a 

reference vo1 tage under the vo1 tage supp1y mode Ml . When the 
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current output terminal. IOUT turns to the current output mode 

M3, the current output terminal.s IOUT output the el.ectric 

current stored under the current suppl.y mode M2. The control. 

signal. input terminal. CTL receives inputs of control. signal.s 

for control.l.ing the operation states, and performs control. 

for switching the current output switches Sol, So2, the current 

input switch Swl, the cal.ibration switch Sw2, the 

high-speeding switch Sw3, and the signal. response switches 

Gl - Gm within the current output part A. The signal. input 

terminal. DATA receives inputs of the input signal.s of m bits 

for control.l.ing the output current val.ues, and performs 

control. for switching the signal. response switches Gl - Gm. 

[43] Next, actions of the current output part A according to the 

embodiment that is constituted in the above-described manner 

wil.l. be described by referring to the timing chart of FIG. 

2. FIG. 2 il.l.ustrates the above-described three operation 

modes (the vol.tage suppl.y mode Ml, the current suppl.y mode 

M2, and the current output mode M3). The conductive state of 

the switch is shown with "B", and the nonconductive state 

thereof is shown with "L". Further, "V (N2)" indicates the 

vol. tage V (N2) of the node N2 . The vol. tage V (N2) of the node 

N2 according to the embodiment is il.l.ustrated with a sol.id 

l.ine and the state of the vol.tage in the case of a conventional. 

technique where the cal.ibration only with the current supply 

mode M2 is started simul.taneousl.y is illustrated with a broken 

line. 

[44] Before calibration, the current output part A sets the 

current output switch Sol to be in a conductive state, and 

outputs, from the current output terminal. Tl, the output 
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currents according to the states of the signal response 

switches G1 - Gm which are controlled by the voltage V (N2) 

of the node N2 and the input signals. The current output switch 

So2, the current input switch Sw1, the calibration switch Sw2, 

and the high-speeding switch Sw3 are in a nonconducti ve state. 

[45] During the whole calibration period, the current output 

switches Sol, So2 are set to be in a nonconductive state, and 

the signal response switches Gl - Gm for selecting the electric 

currents from the Nch transistors QN1 - QNm are all set to 

be in a conductive state. Details thereof are as follows. 

Under the voltage supply mode M1, the current input switch 

Sw1, the calibration switch Sw2, and the high-speeding switch 

Sw3 are set to be in a conductive state so as to supply the 

reference current and the reference voltage to charge the 

voltage holding capacitance element Cl from the node N2. 

Under the current supply mode M2, the high-speeding switch 

Sw3 is turned to a nonconductive state from the states of the 

switches under the voltage supply mode Ml . Through this , only 

the electric current from the reference current source Il is 

to be supplied to the Nch trans is tors QNl - QNm, and the voltage 

V (N2) of the node N2 is determined according to the 

above-described actions. The voltage (N2) of the node N2 

corresponds to a voltage that is capable of passing an electric 

current that is equivalent to the reference current by the 

reference current source I1 through the Nch transistors QN1 

QNm under such a condition that all the Nch transistors QN1 

QNm are in a conductive state. AS a result, the current 

output part A comes to store the reference current by the 

reference current source Il. 
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[46] After compl.eting the cal.ibration described above, first, the 

current input switch Swl and the cal.ibration switch Sw2 are 

turned to a nonconductive state so that the vol.tage hol.ding 

capacitance el.ement Cl comes to hol.d the el.ectric charge. 

That is, the vol.tage V (N2) of the node N2 is maintained. 

Thereafter, the current output switch So2 is turned to a 

conductive state to output, from the current output terminal. 

T2, the sum of the el.ectric currents that are sel.ected by the 

signal. response switches Gl - Gm based on the input signal.s. 

[47] In the expl.anations above, the current input switch Swl and 

the cal.ibration switch Sw2 are turned to a conductive state 

to achieve high-speed actions under the vol.tage suppl.y mode 

Ml . However, even if the current switch Swl and the 

cal.ibration switch Sw2 are in a nonconductive state, it is 

al.so possibl.e to achieve faster convergence compared to the 

case of the conventional. technique, and to reduce the el.ectric 

current by the amount of the reference current source compared 

to the above-described case. 

[48] Next, the overal.l. structure of the current driving device 

according to the embodiment wil.l. be described by referring 

to FIG. 3. This current driving device comprises: n-numbers 

of output terminal.s OUTl - OUTn; (n+l)-numbers of current 

output parts AO - An; a reference current suppl.y transistor 

QPl that constitutes a first current suppl.y part; a reference 

current suppl.y transistor QP2 that constitutes a second 

current suppl.y part; a vol.tage suppl.y source Vl; an action 

control. circuit B; a signal. input circuit Din; current-vol.tage 

converting transistors QNx, QPx; a reference current source 

Il; and a reset switch Sw4. Each of the current output parts 
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AO -An is the current output part shown in FIG. lA. A reference 

current input terminal IREF is connected to the reference 

current supply transistor QPl, and a voltage input terminal 

VREF is connected to the voltage supply source Vl. An action 

control terminal CTL receives signals for controlling the 

action states, which are inputted from the action control 

circuit B. A signal input terminal DATA receives signals for 

controlling the output current values from the signal input 

circuit Din. Each of current output terminals IOUTA and IOUTB 

is connected to one of the output terminals OUT1 - OUTn, and 

outputs an output current corresponding to the reference 

current and the input signal DATA to the outside in accordance 

with the state of the control signal CTL. The reference 

current supply transistor QP1 is connected between the IREF 

terminals of the current output parts AO - An and a power supply 

terminal, and a gate terminal thereof is connected to a node 

Nll. The reference current supply transistor QP2 is connected 

between a node N12 and the power supply terminal, and a gate 

terminal thereof is connected to the node N11. The 

P-channel-type current-voltage converting transistor QPx is 

connected between the reference current source Il and the power 

supply terminal, and a gate terminal thereof is 

short-circuited with its drain. The N-channel-type 

current-voltage converting transistor QNx is connected 

between the reference current supply transistor QN2 and a 

ground terminal, and a gate terminal thereof is 

short-circuited with its drain. The reset switch Sw4 is 

connected between the node N12 and the ground terminal. 

[49] Note here that connections of the current output terminals 
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IOUTA and IOUTB of the current output parts AO - An are 

a11ocated according to the fo11owing ru1es. The current 

output termina1 IOUTA of the current output part AO is not 

connected to the outside, and the current output termina1 IOUTB 

is connected to the output termina1 OUTl of the current driving 

device. The current output termina1 IOUTA of the current 

output part Al is connected to the output termina1 OUTl, and 

the current output termina1 IOUTB is connected to the output 

termina1 OUT2. The current output parts thereafter are 

connected in the same manner, and the current output termina1 

IOUTA of the current output part An is connected to the output 

termina1 OUTn whi1e the current output termina1 IOUTB is not 

connected to the outside. That is, for then-numbers of output 

termina1s OUTl - OUTn, in the i-th current output part Ai among 

the (n+l) -numbers of current output parts AO - An, the current 

output termina1 IOUTA is connected to the i-th output termina1 

OUTi, and the current output termina1 IOUTB is connected to 

the (i+l) -th output termina1 OUT (i+l) . However, the current 

output termina1 IOUTA of the first current output part AO and 

the current output termina1 IOUTB of the (n+l)-th current 

output part An are not connected to the outside. 

[sol It is not necessary for the first current output part AO to 

have the current output switch Sol and the current output 

termina1 Tl, and for the (n+l)-th current output part An to 

have the current output switch So2 and the current output 

termina1 T2. 

[s1l There are one more numbers (n+l) of current output parts 

prepared for then-numbers of the output termina1s in this 

case. However, it is a1so possib1e to prepare two current 
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output parts for a sing1e output termina1, so that one of the 

output parts can be used as the current output and the other 

as the ca1ibration. This makes it possib1e to supp1y the 

output current to the current output termina1 at a11 times. 

Further, in a case where it is not necessary for a11 the output 

termina1s to be in the current output state, the number of 

current output parts may be sma11er than the number of output 

termina1s. 

[52] The current-vo1 tage converting transistor QPx functions as 

a current-vo1 tage converting part. Upon receiving the 

e1ectric current from the reference current source Il, the 

current-vo1tage converting transistor QPx generates, at the 

node Nl, a gate vo1tage (first vo1tage) for a11owing the 

e1ectric current that is equiva1ent to the reference current 

of the reference current source to f1ow therethrough. The 

reference current supp1y transistors QPl and QP2 whose gate 

termina1s are connected to the node Nll supp1y the e1ectric 

currentproportiona1 to the reference current of the reference 

current source Il to the IREF termina1s of the current output 

parts AO - An and the current-vo1tage converting transistor 

QNx, respective1y. 

[53] The current-vo1tage converting transistor QNx receives the 

e1ectric current that is proportiona1 to the current va1ue 

of the reference current source Il from the reference current 

supp1y transistor QP2. Like the current-vo1tage converting 

transistor QPx, the current-vol. tage converting transistor QNx 

itsel.f generates, at the node Nl2, a gate vo1tage for a11owing 

the e1ectric current suppl.ied from the reference current 

supp1y transistor QP2 to fl.ow therethrough. 
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[54] Preferab1y, the current-vo1 tage converting transistor QNx 

is constituted in such a manner that a11 the Nch transistors 

QN1 - QNm shown in FIG. 1A are connected in para11e1 . Further, 

when the va1ues of the e1ectric currents supp1ied from the 

reference current supp1y transistors QP1 and QP2 have 

different va1ues, the current-vo1 tage converting capacity of 

the current-vo1tage converting transistor QNx may be set in 

accordance with a ratio of the current va1ues supp1ied from 

the reference current supp1y transistors QP1 and QP2. That 

is, if the current va1ue supp1ied from the reference current 

supp1y transistor QP2 is three times as 1arge as the current 

va1ue supp1ied from the reference current supp1y transistor 

QP1, three current-vo1tage converting transistors QNx, in 

each of which a11 the Nch transistors QN1 - QNm within the 

current output part A are connected in para11e1, are prepared. 

Through this, it is possib1e to generate, at the node N2, the 

vo1tage that is extreme1y c1ose to the vo1tage that is 

generated at the gates of the Nch transistors QNl - QNm by 

the current output part A under the current supp1y mode M2. 

[55] The vo1 tage supp1y source Vl supp1ies the vo1 tage that is 

generated at the node Nl2 by the current-vo1tage converting 

transistor QNx in the manner described above to the VREF 

termina1s of the current output parts AO - An. 

[56] Considering a case of app1ying the current driving device 

according the embodiment to an actua1 disp1ay pane1, if there 

are 160 pixe1s in one 1ine, the number of output termina1s 

becomes 160 (n = 160) . Thus, 161 current output parts A are 

required. In a case of RGB co1ors , there are required three 

times as many as the number of the current output parts AO 
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- An and the number of the signa1 input circuits Din. 

Furthermore, when the reference current is contro11ed 

individua11y for RGB, three sets of the reference current 

supp1y transistor QP1 and the vo1tage supp1y source V1 are 

required among the components of the current driving device 

shown in FIG. 3. The action contro1 circuit B may be used in 

common or may be provided individua11y. 

[57] <Ca1ibration Mode Mc> 

The ca1ibration mode Mc of the current driving device shown 

in FIG. 3 wi11 be described. 

[58] The action contro1 circuit B sets one of the current output 

parts AO - An to be under the ca1ibration mode Mc. That is, 

the mode thereof is shifted from the vo1tage supp1y mode M1 

to the current supp1y mode M2, and the other current output 

parts are set to be under the current output mode M3. 

[59] First, the current output part AO is set to be under the 

vo1tage supp1y mode M1. Each of the current output parts Al 

- An is set under such a condition that the e1ectric current 

is outputted from the current output termina1 IOUTA to the 

output termina1s OUT1 - OUTn. Then, the current output part 

AO is set to be under the current supp1y mode M2. No change 

is app1ied to the settings of the actions of the current output 

parts A1 - An. Through the above, ca.libration of the current 

output part AO is performed. 

[60] Next, the current output part AO has the current output 

termina1 IOUTB connected to the output termina.l OUT1 to set 

the current output mode M3. No change is app1ied to the 

connections of the current output parts A2 - An and the output 

termina.ls OUT2 - OUTn. In this state, the current output part 
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Al is shifted from the vol.tage suppl.y mode Ml to the current 

suppl.y mode M2 to perform cal.ibration. 

[61] In the same manner, the current output terminal. IOUTA of the 

current output part before the cal.ibration or the current 

output terminal. IOUTB of the current output part after the 

cal.ibration is connected to the output terminal. so as to 

perform cal.ibration successivel.y for each of the current 

output parts . 

[62] <Current Output Mode M3> 

Next, the current output mode M3 of the current driving device 

shown in FIG. 3 wil.l. be described. 

[63] The n-numbers of current output parts A that are not set under 

the cal.ibration mode Mc are set under the current output mode 

M3, and receive displ.ay data signal.s from the signal. input 

circuit Din according to the output terminal.s to which each 

of the current output parts A is connected. The current output 

part A set under the current output mode M3 outputs a sink 

current in accordance with the reference current and the 

aforementioned displ.ay data. 

[64] <Refresh> 

In a case where the cal.ibration is performed onl.y once, the 

reference vol.tage hel.d in the vol.tage hol.ding capacitance 

el.ements Cl is fl.uctuated due to l.eaks in the vol.tage hol.ding 

capacitance el.ements Cl and in the gates of the Nch transistors 

QNl - QNm within the current output parts AO - An . Thus , it 

is necessary to perform cal.ibration for the current output 

parts periodical.l.y. Therefore, the embodiment provides 

(n+l) -numbers of current output parts AO - An for then-numbers 

of output terminal.s OUTl - OUTn, and performs cal.ibration on 
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the current output part that is not in the mode of outputting 

the electric current. 

(65] The voltage close to the target voltage is being maintained 

after performing the calibration once on a11 the current output 

parts AO - An, except right after the startup or right after 

a change in the reference current. Thus, calibration under 

the voltage supply mode Ml may be omitted. 

[66] <Collective Voltage Supply Mode Ml'> 

In a case where only the periodic ca1ibra tion described above 

and a refresh action are performed, it is not possible to obtain 

a perfect output unless the necessary voltages are held at 

the nodes N2 of each current output part, when it is right 

after the startup of the current driving device or there is 

a change in the reference current. Thus, non-uniformity is 

generated in a panel display. Therefore, there is provided 

an operation mode where the voltage supply source Vl 

co11ecti ve1y supplies a voltage to be generated by the 

current-voltage converting transistor QNx to the nodes N2 of 

al.1 the current output parts AO - An at the time of the startup 

or changing the reference current. Through this, it becomes 

possible to store a current value that is close to a reference 

current that is set anew to al.l. the current output parts AO 

- An, so that the non-uniformity in the display caused due 

to the successive calibration can be improved. 

[67] <Resetting of Reference Voltage> 

As described above, each current output part is capable of 

provisional.l.y holding the current val.ue that is close to a 

new reference current because of the voltage suppl.y source 

Vl. However, the node Nl2 for suppl.ying this vol.tage is 
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charged by a source current from the reference current suppl.y 

transistor QP2. The current-vol.tage converting transistor 

QNx is merel.y a l.oad for the reference current suppl.y QP2 that 

suppl.ies the source current. Thus, especial.l.y when the reset 

reference current is very smal.l., it is difficul.t for the 

vol. tages (?) to be converged to a l.ow vol. tage . The ref ore, it 

is desirabl.e that a reset switch Sw4 is deposited to provide 

a function of short-circuiting the node Nl2 to a ground 

potential.. 

[6B] In the above-described embodiment, the reset switch Sw4 is 

connected between the ground potential. and the 

current-vol. tage converting transistor QNx. However, by 

generating a J.owest potential. estimated as the potential. of 

the current-vol.tage converting transistor QNx and connecting 

the reset switch Sw4 between the node of the generated 

potential. and the current-vol.tage converting transistor QNx, 

the potential. of the current-vol.tage converting transistor 

QNx can be reset stil.l. faster. 

[69] There is a J.arge difference in the l.oad from the viewpoint 

of the vol.tage suppl.y source Vl between the case of performing 

the processing of the vol. tage suppl.y mode Ml with the periodic 

cal.ibration and the case of performing the processing of the 

col.J.ecti ve vol. tage suppl.y mode Ml' described in this section . 

If the vol.tage suppl.y capacity corresponding to then-numbers 

of J.oads is used for charging a singl.e current output part 

A, a vol.tage waveform of the vol.tage suppl.y l.ine is distorted, 

and probl.ems such as EMI (el.ectromagnetic interference) may 

be induced. Inversel.y, the vol.tage suppl.y capacity 

corresponding to a singl.e current output part is insufficient 
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for supplying the voltage for all the current output parts. 

As a countermeasure for such problems, the voltage supply 

capacity of the voltage suppl.y part may be varied in accordance 

with the extent of the capacitance to be charged. 

[7o] As an example, there is such a type that the number of 

output-stage transistors within the vol. tage supply source Vl 

is varied in accordance with each of the operation modes 

described above . FIG. 4 shows an exampl.e of such case. The 

voltage supply source Vl is const.ituted with: a differential 

amplifier Ad; Nch transistors QN21, QN22; Pch transistors QP21, 

QP22; and switches SwS, Sw6, Sw7, and Sw8. The differential. 

amplifier Ad receives, at its inverting input terminal., a 

reference vol.tage generated by a current-voltage converting 

transistor QNx. The output terminal. of the vol.tage suppl.y 

source Vl is connected to a non-inverting input terminal 

thereof, so that the vol.tage suppl.y source Vl as a whol.e 

constitutes a voltage fol.lower. Further, current output 

parts AO -An are connected to the output terminal. of the power 

suppl.y source Vl. Gates of the Nch transistors QN21 and QN22 

are connected to the output terminal. of the differential 

amplifier Ad, sources thereof are connected to a ground 

terminal., and drains thereof are connected to the output 

terminal. of the vol. tage suppl.y source Vl via the switches SwS 

and Sw6, respectively. A proper bias voltage is applied to 

gates of the Pch transistors QP21, QP22 from the outside, 

sources thereof are connected to a supply potential., and drains 

thereof are connected to the output terminal. via the switches 

Sw7 and Sw8, respectivel.y. When setting only one of the 

current output parts (for example, the current output part 
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AO) to be under the vol. tage suppl.y mode Ml , the switches SwS, 

Sw7 are set to be in a conductive state and the switches Sw6, 

Sw8 are set to be in a nonconductive state so as to provide 

the optimum state for having onl.y the vol.tage hol.ding part 

(the vol.tage hol.ding capacitance el.ement Cl of FIG. 1) of the 

current output part AO as a l.oad. When setting al.I. the current 

output parts AO - An to be under the vol. tage suppl.y mode Ml, 

al.I. the switches SwS, Sw6, Sw7, and Sw8 are set to be in a 

conductive state to increase the vol.tage suppl.y capacity so 

as to be abl.e to charge the vol. tage hol.ding capacitance 

el.ements Cl provided to al.I. the current output parts. Through 

this, the vol. tage suppl.y source Vl can suppl.y the vol. tage with 

a proper vol. tage suppl.y capacity in accordance with the l.oad. 

[11] FIG. 5 is a circuit diagram for showing a structure of a 

current driving device according to another embodiment of the 

present invention. In this embodiment, a second vol.tage 

suppl.y part having a different vol.tage suppl.y capacity is 

provided for each of the operation modes, i.e. the periodic 

vol. tage suppl.y mode Ml and the col.l.ecti ve vol. tage suppl.y mode 

Ml' . That is, in addition to the vol.tage suppl.y source Vl as 

the first vol.tage suppl.y part that has a proper vol.tage suppl.y 

capacity for a singl.e l.oad of the current output part, the 

embodiment comprises a vol.tage suppl.y source V2 as the second 

vol.tage suppl.y part that has a proper vol.tage suppl.y capacity 

for al.I. the connected current output parts as the l.oads. 

Control. signal.s are inputted to the vol.tage suppl.y sources 

Vl and V2 from an action control. circuit B. Each of the vol. tage 

suppl.y sources Vl and V2 has a node N12 exhibiting a first 

vol. tage as the input, and is swi tch-control.l.ed depending upon 
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whether the mode is set as the voltage supply mode Ml for a 

single current output part or the collective voltage supply 

mode M1' . Furthermore, by providing an overlapped period when 

switching the actions of both voltage supply sources, it is 

possible to suppress a large fluctuation in the output waveform 

right after switching the modes. 

[12] <Effects> 

Through the above-described structures, in the current 

driving device that performs calibration of the current output 

parts through supplying a reference current, it becomes 

possible to speed up the calibration action by supplying a 

voltage that is close to the final target value before the 

calibration executed by using the reference current. This 

makes it possible to deal with a case where the reference 

current is very small and a case where the number of outputs 

of the current driving device is increased in accordance with 

an increase in the scale of panel. 

(73] In FIG. 1A, the output current of the current output part 

is a sink current and Nch transistors are used as the structural 

elements. In a case where the output current is a source 

current, however, Pch transistors may be used instead. 

[74] While the invention has been described and illustrated in 

detail, it is to be clearly understood that this is intended 

be way of illustration and example only and is not to be taken 

by way of limitation, the spirit and scope of this invention 

being limited only be terms of the following claims. 
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WHAT IS CLAIMED IS: 

1. A current driving device, comprising: 

a first vo1 tage supp1y part for supp1ying a first vo1 tage; 

a first current supp1y part for supp1ying a first e1ectric 

current; 

a p1ura1ity of output termina1s; and 

a p1ura1ity of current output parts for outputting an 

e1ectric current in accordance with said first e1ectric 

current, each of said current output parts comprising a 

current-vo1tage converting function, a vo1tage-current 

converting function, a vo1tage ho1ding part, and at 1east one 

current output termina1, wherein 

said current output part takes three operation modes, i.e. 

a vo1tage supp1y mode, a current supp1y mode, and a current 

output mode, 

under said vo1tage supp1y mode, said current output part 

receives said first vo1tage from said first vo1tage supp1y 

part and ho1ds said vo1tage in said vo1tage ho1ding part, 

under said current supp1y mode, said current output part 

receives said first current from said first current supp1y 

part, and generates a second vo1tage by said current-vo1tage 

converting function and ho1ds said vo1tage in said vo1tage 

ho1ding part, and 

under said current output mode, said current output part 

outputs an output current according to said vo1tage he1d in 

said vo1 tage ho1ding part by said vo1 tage-current converting 

function. 
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2. The current driving device according to c1aim 1, 

wherein each of said output termina1s is connected to said 

current output terminals provided to said p1ura1ity of said 

current output parts, and each of said p1ura1ity of current 

output parts is connected in para11e1 to said first current 

supp1y part and said first vo1 tage supp1y part used in common. 

3 . The current driving device according to c1aim 1 , 

wherein each of said current output parts actuates said 

current-voltage converting function under said vo1 tage supp1y 

mode. 

4. The current driving device according to claim 1, 

wherein each of said current output parts comprises a function 

of stopping said current-vo1tage converting function under 

said vo1tage supp1y mode. 

5. The current driving device according to c1aims 1, 

further comprising 

a second current supp1y part for supplying a second 

e1ectric current that is proportiona1 to said first e1ectric 

current, and 

a current-vo1tage converting part for generating said 

first vo1tage by receiving said second electric current, 

wherein 

said first voltage supply part controls supp1ies of said 

first vo1tage generated by said current-voltage converting 

part to said current output parts. 
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6. The current driving device according to cl.aim 5, 

wherein said current-vol.tage converting part comprises a 

switching part for short-circuiting a node at which said first 

vol.tage emerges to a reference vol.tage node. 

7. The current driving device according to cl.aims 1, 

further comprising a second vol. tage suppl.y part with a l.arger 

vol. tage suppl.y capacity than that of said first vol. tage suppl.y 

part, wherein 

the use of said first vol. tage suppl.y part and the use of 

said second vol.tage suppl.y part are switched in accordance 

with the number of said current output parts that take said 

vol.tage suppl.y mode among said pl.ural.ity of current output 

parts. 

8. The current driving device according to cl.aims 1, 

wherein 

said first vol.tage suppl.y part is constituted to be 

capabl.e of changing its vol. tage suppl.y capacity in accordance 

with the number of said current output parts that take said 

vol.tage suppl.y mode among said pl.ural.ity of current output 

parts. 

9. A current-driving-type displ.ay device, comprising 

said current driving device according to cl.aims 1 mounted 

thereon so as to be driven by said current driving device. 

10. A current driving device, comprising: 

a current input switch for control.l.ing connection/ 
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disconnection states with respect to a current supp1y part; 

a vo1tage ho1dingpart for ho1ding a reference vo1tage, 

which is charged by a f1own current; 

a ca1ibration switch interposed between said current 

input switch and said vo1tage ho1ding part; 

a p1ura1ity of vo1tage-current converting e1ements for 

generating an e1ectric current in accordance with said 

reference vo1tage he1d in said vo1tage ho1ding part; 

a p1ura1ity of signa1 response switches that are on/off 

contro11ed in accordance with inputted signa1s, said response 

switches being connected in series to each of said 

vo1 tage-curren t converting e1emen ts, and each of which being 

connected in para11e1 to said ca1ibration switch; 

a p1ura1ity of current output switches, each being 

interposed between a connection node, which is provided 

between said current input switch and said ca1ibration switch, 

and said p1ura1ity of current output termina1s; and 

a high-speeding switch for contro11ing connection/ 

disconnection states of said vo1tage supp1y part with respect 

to said vo1tage ho1ding part. 
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ABSTRACT OF THE DISCLOSURE 

A current driving device comprises: a vo1tage supp1y 

part; a current supp1y part; and a p1ura1ity of current output 

parts, each comprising a current-vo1 tage converting function, 

a vo1 tage-current converting function, and a vo1 tage ho1ding 

capacitance e1ement. The current output part takes three 

operation modes. Under a vo1tage supp1y mode, the current 

output part receives a vo1tage from the vo1tage supp1y part 

and ho1ds the vo1tage in the vo1tage ho1ding capacitance 

e1ement. Under a current supp1ymode, the current output part 

receives the current from the current supp1y part, generates 

a second vo1tage by the current-vo1tage converting function 

and ho1ds the vo1tage in the vo1tage ho1ding capacitance 

e1ement. Under a current output part, the current output part 

outputs an output current according to the vo1tage he1d in 

the vo1tage ho1ding capacitance e1ement by the 

vo1 tage-curren t converting function. By charging the current 

output part with the reference vo1tage before the ca1ibration 

performed by using the reference current, ca1ibration of the 

current output part is performed at a high speed. 
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DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 
(a) • Original (b) • Supplemental (c) • Substitute (d) • PCT (e) • Design 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated 
below next to my name; and I believe that I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: 

Title of Invention: 

CURRENT DRIVING DEVICE 

which is described and claimed in (if the following box is not checked, the specification of which is attached hereto): 
J. For ure when mbmiltinrr this Declaratk>n _,,r to U.S. annlicalion filinrr date 

(f) • the attached specification, or 

2. For use when submiltinr2 this Declaration afier US. nnn/icalion filimz dale 

(g) • the specification in the U.S. Application No. I filed on: 

Application: 
(!favailabk) , (mun befill,d) 

and with amendments (if applicable): filed on ,or 

3. For PCT-US national entrv under 35 U.S.C. 371 {for use when fifin>! thii Declaration before and a/ier the U.S. national en rJ•date) 

(h) • the specification in the PCT I filed on: 
International Application: Application No. (PCT filing daze} ' 

(Cheok hem only for US national ent,y undn 3S U.S.C'. 37/.} and with amendments (if applicable): filed on: . 
I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 

claims, as amended by any amendment(s) referred to above. 

I acknowledge my duty to disclose to the U.S. Patent and Trademark Office all infonnation known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign 
application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below, and have also identified below any foreign application for patent or 
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is 
claimed: 

IFDmlnn Prforltv lntormatfonJ 

COUNTRY APPLICATION NO. DATE OF FILING PRIORITY 
CLAIMED 

Japan 2006-335850 December 13 2006 Yes 

• Additional foreign or international application numbers are listed on a supplemental priority sheet attached hereto. 
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I hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application(s) 
listed below. 

tUS ProvlsJonel Application lnformetkm) 

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE 

• Additional U.S. provisional application numbers are listed on a supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of 
any PCT international application designating the United States of America, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose information material to 
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application. 

fDt>mNfic """""'lnfomutlion) 

APPLICATION NO. U.S. FILING DATE STATU&PATENTED,PENDING,ABANDONED 

• Additional U.S. or international application numbers are listed on a supplemental priority sheet attached hereto. 
POWER OF ATTORNEY: As a named inventor, I hereby appoint the attorneys and agents associated with U.S. Patent and 
Trademark Office Customer Number identified below to prosecute this application and to transact all business in the U.S. Patent 
and Trademark Office connected therewith, and direct that all correspondence be addressed to that customer number. 

I hereby authorize the U.S. attorneys and agents associated with the customer number to accept and follow instructions 
from Matsushita Electric Industrial Co., Ltd., and any affiliated or subsidiary company thereof, received via their corporate 
representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent and 
Trademark Office regarding this application without direct communication between the U.S. attorneys or agents and myself. 

Direct Correspondence to: 

CUSTOMER NUMBER 53080 

I further declare that all statements made herein of my own knowledge are true, and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon. 
INVENTOR (s) 

Full Name of Sole or First FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Inventor Makoto MIZUKI ~ ,m ·- .,J,.' ~.2?,2007 ,, - ,, 
Residence & Citizenship CITY, STATE or COUNTRY I CITIZENSHIP 

Kyoto, JAPAN JAPAN 
Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

c/o Panasonic Semiconductor Systems and Technology Co., Ltd. 
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Second Inventor Kazuyoshi NISHI ;.1. . J .' ~J ~-29~2b01 ,, 

Residence & Citizenship CITY, ST ATE or COUNTRY - I CITIZENSHIP 
Kyoto, JAPAN JAPAN 

Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

c/o Matsushita Electric Industrial Co., Ltd. 
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan 
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CITY, STATE or COUNTRY 
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SIGNATURE DATE OF SIGNATURE 
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ATTY. DOCKET NO. SERIAL NO. 

INFORMATION DISCLOSURE 056937-0414 Not Yet Assigned 

STATEMENT BY APPLICANT 

APPLICANT 

Makoto MIZUKI, et al. 
(Substitute for form 1449/PTO) FILING DATE GROUP 

December 12, 2007 Not Yet Assigned 

U.S. PA TENT DOCUMENTS 
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where 

INITIALS NO. Number-Kind Code2 (ff known/ MM-DD-YYYY Document Relevant Passages or Relevant 
Figures Appear 

us 2005/0231241 A1 10-20-2005 Date, et al. Corresponds w/ JP 2005-
311591 

us 2004/0251844 A 1 12-16-2004 Hashido et al. 

us 7,050,024 82 05-23-2006 LeChevalier 

us 6,594,606 82 07-15-2003 Everitt 

us 2006/0158402 A1 07-20-2006 Nathan et al. 

FOREIGN PATENT DOCUMENTS 

EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation 
INITIALS CITE Counlry Code,-Number •-Kind MM-DD-YYYY Applicant of Cited Document Where Relevant 

NO. Codes (ii known) Figures Appear Yes No 

JP 2005-311591 11-04-2005 MATSUSHITA Corresponds w/ US English 
ELECTRIC IND CO LTD 2005/0231241 A1 Abstract 

JP 2004-219955 08-05-2004 TOSHIBA MATSUSHITA English 
DISPLAY Abstract 

TECHNOLOGY CO LTD 

JP 2005-121843 05-12-2005 TOSHIBA MATSUSHITA English 
DISPLAY Abstract 

TECHNOLOGY CO LTD 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
INITIALS CITE journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

NO. published. 

-

EXAMINER DATE CONSIDERED 

'EXAMINER: Initial 11 reference considered, whether or not cItatIon Is In conformance with MPEP 609. Draw line through cItatIon 11 not In conformance and not considered. 
Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
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PATENT ABSTRACTS OF JAPAN 

(11 )Publication number : 2005-311591 
(43)Date of publication of application : 04.11.2005 

H03K 17/00 
G09G 3/20 
G09G 3/30 
H03K 5/00 

1/1 .,..:;,-~ 

(21 )Application number : 2004-124306 (71 )Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

(22)Date of filing : 20.04.2004 (72)Inventor: DATE YOSHITO 

(54) CURRENT DRIVER 

(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a current driver 
for improving unevenness of output current. 
SOLUTION: A timing control circuit 103 switches 
operation mode in current copy circuits 1011-101 N. The 
current copy circuits 1011-101 N store a reference 
current from a reference current source 102 in storage 
mode, and output the stored current to corresponding 
switches 1041-104N in output mode. A select circuit 
105 turns the switches 1041-104N on/ off depending on 
inputted display data DATA. A signal output terminal 106 
sums currents being inputted from the current copy 
circuits 1011-101 N through the switches 1041-104N 
and delivers the summed current as an output current. 

MATSUZAWA AKIRA 
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(11 )Publication number : 2004-219955 
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6096 3/30 
G09G 3/20 
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(21)Application number: 2003-010267 (71)Applicant: TOSHIBA MATSUSHITA DISPLAY 
TECHNOLOGY CO LTD 

(22)Date of filing : 17.01.2003 (72)Inventor : TSUGE HITOSHI 

(54) ELECTRIC CURRENT DRMNG APPARATUS AND ELECTRIC CURRENT DRIVING 
METHOD 
(57)Abstract: 
PROBLEM TO BE SOLVED: To reduce variation of 
output currents between driving apparatuses due to the 
variation of current values inputted into a reference 
current source in a driving apparatus in which the output 
current is determined by the current value of the 
reference current source. 
SOLUTION: The current driving apparatus is provided 
with current program sections 15a to 15f which hold 
prescribed current value by a current copier system on 
the basis of input of identical reference current and 
output driving current of the prescribed current value, a 
control means 100 which controls whether input of the 
reference current is performed or output of the driving 
current to any external of N series is performed, shift 
registers 13a, 13b, and selectors 18a to 18c. 
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(43)Date of publication of application : 12.05.2005 
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G09G 3/20 
H03F 3/343 
H05B 33/14 

1/1 -"'-,s; 

(21 )Application number : 2003-355621 (71 )Applicant : TOSHIBA MATSUSHITA DISPLAY 
TECHNOLOGY CO LTD 

(22)Date of filing : 15.10.2003 (72)Inventor : TSUGE HITOSHI 

(54) CURRENT OUTPUT TYPE SEMICONDUCTOR CIRCUIT 
(57)Abstract: 
PROBLEM TO BE SOLVED: To solve the problem that 
an output current fluctuates due to the property 
variation of transistors when the reference current 
(current per one gradation) is distributed to respective 
outputs in a current output type semiconductor circuit 
performing current output to be used for a display 
device such as an organic electroluminescent element 
wherein a gray shade display is performed according to 
the amount of a current. 
SOLUTION: The current output type semiconductor 
circuit comprises: a reference current generating part 
703 for setting the current value per gradation; a 
gradation reference current generating part 704 for 
supplying the current corresponding to each gradation; a 
digital/ analog converting part 706 for converting a video 
signal into current amount corresponding to the 
gradation; a chip enable signal generating part 707 for 
controlling whether the digital/ analog converting part is 
to be operated or not; a shift register 21 for distributing 

., , . . , 

the current corresponding to the video signal to each output; and current holding means 702a-
702c for holding the distributed current for one horizontal scanning period. The current holding 
means comprises two current copier circuits. 
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Docket No.: 056937-0414 

IN THE UNITED ST ATES PA TENT AND TRADEMARK OFFICE 

In re Application of 

Makoto MIZUKI, et al. 

Application No.: Not Yet Assigned 

Filed: December 12, 2007 

For: CURRENT DRIVING DEVICE 

Mail Stop New Applications 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Customer Number: 53080 

Confirmation Number: Not Yet Assigned 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

CLAIM OF PRIORITY 

PATENT 

In accordance with the provisions of 35 U.S.C. 119, Applicants hereby claim the priority of: 

Japanese Patent Application No. JP 2006-335850, filed on December 13, 2006 

cited in the Declaration of the present application. A request to retrieve Electronic Priority 

Application is being filed concurrently herewith. 

600 13 th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:ln 
Facsimile: 202.756.8087 
Date: December 12, 2007 

Respectfully submitted, 

Mc~JTT ILL & EMERY LLP 

~!i~) g rty 
Registratio o. 36,139 

Please recognize our Customer No. 53080 as 
our correspondence address. 
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Request to Retrieve Electronic 
Priority Application(s) 

COMPLETE IF KNOWN 

Send completed form to: Commissioner for Patents 
P.O. Box 1450, Alexandria VA 22313-1450 

Art Unit 
Examiner Name 
Attorne Docket Number 

Not Yet Assi ned 
December 12, 2007 

056937-0414 

The undersigned hereby requests the US PTO retrieve an electronic copy of each of the following foreign applications for which benefit 
has been claimed under 35 U.S.C. l l 9(a)-(d) from a foreign intellectual property office participating with the USPTO in a bilateral or 
multilateral priority document exchange agreement: 
Please retrieve (check all that apply) 

IZ] The following applications originally filed in participating offices ( only list the Participating Office and the 
Participating Office Application Number (columns 1 and 2 below)): 

D The following applications originally filed in non-participating offices (must list the information for all three 
columns below): 

1. Participating Office with 2. Participating Office Application 3. Non-Participating Office 
which the Priority Number in which the Priority Application Number 
Application, or the Copy, was Application, or a Copy, was filed (e.g., (Priority Application), if 
filed (e.g., EPO) 03101432) applicable 

App. No. Filing Date Office App. No. 
1. JPO 2006-335850 December 13, 2006 
2. 
3. 
4. 
5. 
6. 

This Request to Retrieve Electronic Priority Application(s) (Request) should be filed within the later of four 
months from the date of filing the above-identified application claiming foreign priority, or sixteen months from 
the filing date of the foreign application to which p~·iority is claimed. 

This Request should be submitted concurrently with the claim for priority, or thereafter. The USPTO will not 
attempt to retrieve the identified priority application(s) until applicant identifies the indicated priority 
application(s) on the oath or declaration or an application data sheet in compliance with 37 CFR 1.63(c). 

Applicants are advised to consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has 
been successful. The applicant remains ultimately responsible for the submission of the certified copy of the 
foreign application(s) within the period set forth in 37 CFR 1.55(a) (before the U.S. application issues as a patent) 
if the USPTO does not timely retrieve the identified priority application(s). 

I hereby declare that I hav h ority to grant access to the above-identified applications. 

December 12, 2007 
Date 

202.756.8000 
Printed or Typed Name Telephone Number 

36,139 
Title Registration Number, if applicable 

This collection of information is required by 3 7 CFR I .55(d). The information is requireJ 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 1.11 and 1.14. Tl;1s collection is estimated to take 8 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the US PTO. Time will vary depending up:,n 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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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: (I) 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.0 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 ord~r 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. l 22(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 3 7 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 o;· 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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Docket No.: 056937-0414 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Makoto MIZUKI, et al. 

Application No.: Not Yet Assigned 

Filed: December 12, 2007 

For: CURRENT DRIVING DEVICE 

Customer Number: 53080 

Confirmation Number: Not Yet Assigned 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the 

Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-

1449. It is respectfully requested that the documents be expressly considered during the prosecution 

of this application, and that the documents be made of record therein and appear among the 

"References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement is being filed within three months of the U.S. filing 

date OR before the mailing date of a first Office Action on the merits. No certification or fee is 

required. 

The relevance of the references cited on the attached Form-1449, if any is discussed in the 

present specification. 
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Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202. 756.8000 MEF:ln 
Facsimile: 202.756.8087 
Date: December 12, 2007 

Respectfully submitted, 

Please recognize our Customer No. 53080 
as our correspondence address. 

2 
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PTO/SB/06 (12-04) 

12/12/2007 Approved for use through 7/31/2006. OMS 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 11/954,659 

APPLICATION AS FILED - PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER EXTRA RATE/$) FEE 1$1 RATE($) FEE 1$) 
BASIC FEE 310 (37 CFR 1. 16(a), (b), or (c)) 
SEARCH FEE 510 (37 CFR 1.16(k), (Q, or (m)) 
EXAMINATION FEE 210 (37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 10 . 
(37 CFR 1.16(i)) OR 
INDEPENDENT CLAIMS 2 . 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 1 oo 
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 1.16U)) NIA N/A 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1030 

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 
UJ Total . Minus .. OR = :!: = X = X 
Q (37 CFR 1.16(1)) 
z Independent . Minus ... = X = X = UJ (37 CFR 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 

(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 
UJ Total OR :E . Minus .. = X = X = 0 (37 CFR 1.16(1)) 
z Independent UJ . Minus ... = 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)) NIA OR NIA 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write "0" in column 3. .. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20' . ... 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 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. 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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