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) Docket Number (Opdonal) I I Applltadon Number 
-. OKI.396 10/251,755 

\ ~TION DISCLOSURE CITATION Appliunl(a) 

o· it-use several sheets if necessary) Hitoshi Endo 

\\~ ~ ~.~ 
~: Filin& Date 'Group Art Unit 

I c:. 
~ September 23, 2002 2182 

\~h ~~~" U.S- PATENT DOCUMENTS 

-~"'' &T?. ~·· PlLINGDATE __.. DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
INITIAL IF APPROPRJA TE 

. 
. -

,· ~· 

U..S. PATENT APPLICATION PUBLICATIONS 

~ FILING DATE 
INITIAL REF DOCUMJ:NT NUMBER DATE NAME CLASS SUBCLASS 

IF AlPROPRIATE 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

~'( A 11-194849 07/21199 Japan J 

B 11-073237 03/16/99 Japan J 

c 2001-238190 08/31101 Japan J 

D 09-062397 , 03/07/97 Japan J 

~ E 06-217049 " 08/05/94 Japan J 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

:xAMINER /J ~~nJ) k . DATE CONSIDERED 3/ro/ ~r 
~ -

!:KAMINER: Initial if citation considered, whether or not citation Is In conformance with MPEP Section 609; Draw Une through citation if not in conformance and 
.ot considered. Include copy of tbls form with nat communh:ation to applicant. 

'orm PTO·A820 P09AIREV05 Patent and Trademark Office • U.S- DEPARTMENT OF COMMERCE 

tlso form PT0-1449) 
SHEET 1 OF 
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\ 
.. 

\ I Application Number Docket Number (Optional) 

~. OKI.396 10/251,755 

0 \ ~~TION DISCLOSURE CITATION Applicant(•) 

. '<use several sheets if necessary) Hitoshi Endo 

ntt. n, ~ .. ~ "' 
Fllloe Date IGroup~Uult c:. September 23, 2002 2182 r; 

~;)~ .. 
,-.;o 

.~I U.S. PATENT DOCUMENTS 

E 
X· Tft~ . FILING DATE 

-m:II' DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
lN111AL IF APPROPIUATE . 

. 
. 

' 

•. .; 
U.S. PATENT APPLICATION PUBLICATIONS 

EXAMlN!.R suBcu.ss FILING DATE 
CLASS 

INlTlAL REF DOCUMENT NUMBER DATE NAME 
IF APPROPIUATE 

. 

FOREIGN PA'rENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SVBCLASS 
Tnn,d.tUon 

YES NO 

Jtt F 2000-091976 03/31/00 Japan J 

ll{; " J G 2000-116887 04/25/00 Japan 

A( H 2002-182776 06/26/02 Japan J 

OTHER DOCUMENTS (Including Author, Tilk, Date, Pertinent Pagu, Etc.) 

/> 

XAMINER lA ~ AA Y~j ~ ~ DATE CONSIDERED 

~/tv/~J--
.~R: Initial if citation considered, whether or not citation is In tonformanc:e wltb MPEP Section 609; Draw line through citation If not In conformance and 
ot considered. Include copy of this Corm with next communication to applicant. 

orm PTO·A820 · 
tlso form PT0-1449) 

P09AIREVOS Patent and Trademark Office ' U.S. DEPARTMENT OF COMMERCE 

SHEET 2 OF 2 
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PART B - FEE(S) TRANSMITTAL 

Complete and sen·d this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents ~· 
P.O. Box 1450 . 
Alexandria, Virginia 22313-1450 / . 

or Fax (703) 746-4000 / 

.. 

INSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through ~ 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) 

20987 7590 09/14/2004 

VOLENTINE FRANCOS, & WHITT PLL 
• ONE FREEDOM SQUARE 

11951 FREEDOM DRIVE SUITE 1260 
'\RESTON, VA 20190 

APPLICATION NO. FILING DATE 

10/251,755 09/23/2002 

TITLE OF INVENTION: SYSTEM LSI 

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 fonnal drawing, must 
have its own certificate of mailing or transmissiOn. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (703) 746-4000, on the date indicated below. I -·:;::1 
. (Date). 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. 

Hitoshi Endo OKI.396 4191 

1'/10/2004 GWORDOF2 00000045 500238 10251755 

300.00 OP 
15.00 OP 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional NO 

EXAMINER ART UNIT 

KIM, HAROLD J 2182 

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

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

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

$300 

CLASS-SUBCLASS 

713-322000 

2. For printing on the patent front page, list 

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

(2) the name of a single finn (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. 

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

12/14/2004 

VqLENTINE FRANCOS & WHITT, PLLC 

2. ______________________ ___ 

3. ____________________ ___ 

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 3.1 I. Completion of this fonn is NOT a substitute for filing an assignment. 

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

Oki Electric Industry Co., Ltd. Tokyo, Japan 

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

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s): 

Gd Issue Fee Xl A check in the amount of the fee(s) is enclosed. 

~ Publication Fee (No small entity discount pennitted) 0 Payment by credit card. Fonn PT0-2038 is attached. 

~Advance Order- # 5 ~The Director is hereby au.thorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number 50-0238 (enclose an extra copy ofth1s fonn). 

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

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: 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 rec rds of the United States Patent and Trademark Office. 

12-08-04 

Registration No. ______ 3_3 __ , _5_8_1 _________ ___ 

This collection of infonnation is required by 37 CFR 1.311. The infonnation 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, prepanng, and 
submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this fonn and/or suggestions for reducing this burden, should be sent to the Chief Infonnation 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 infonnation unless it displays a valid OMB control number. 

PTOL-85 (Rev. 09/04) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Docket No. 

OKI.396 
TRANSMITTAL OF PAYMENT OF ISSUE FEE (Large Entity) 
. (37 C.F.R. 1.311) ~E . 

Applicant(s): Hitoshi Endo I \ 
DEC 0 8. 2004 ~ . . ' ;.-

Application No. Filing Date ExaL 't¢" Customer No. Group Art Unit Confirmation No. 
H. Ki~et"'- 2182 4191 10/251,755 September 23,2002 

Invention: SYSTEM LSI 

Mail Stop Issue Fee 
COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. VA 22313-1450 

Transmitted herewith are the following for the above-identified application. 

1&1 Issue Fee Transmittal Form PTOL-85 

~ Utility Fee: $ 1370.00 0 Design Fee: 0 Plant Fee: 

~ Publication Fee: $ 300.00 

IZl A check in the amount of $1,685.00 is attached. 

IZl The Director is hereby authorized to charge and credit Deposit Account No. 50-0238 
as described below. 

0 Charge the amount of 

IZl Credit any overpayment. 

[81 Charge any additional fee required. 

0 Payment by credit card. Form PT0-2038 is attached. 

cc: 

WARNING: Information on this form may become public. Credit card information should not be 
included on this f~_vide credit card information and authorization on PT0-2038. 

LA.lJ-~(~/ Dated: De<ember8,2004 

ANDREW J. TELESZ, JR. 
REG. NO. 33,581 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE, SUITE 1260 
RESTON, VA 20190 
TEL. NO. (703) 715-0870 

Certificate of Transmission by Facsimile 
This certificate may only be used if paying 

by deposit account. 

I certify that this document and authorization to charge deposit 
account is being facsimile transmitted to . the United States 
and Trademark Office (Fax No. ) 
on 

(Date) 

Signature 

Typed or Printed Name of Person Signing Certificate 

Certificate of Mailing by First Class Mail 

I hereby certify that this correspondence is being deposited 
with the United States Postal Service with sufficient postage as 
first class mail in an envelope addressed to "Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450" (37 CFR 
1.8(a)) on 

(Date) 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Correspondence 

P35LARGEIREV05 
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OKI.396 

In re PATENT APPLICATION of 

Hitoshi Endo Group Art Unit: 2182 

Serial No.: 10/251,755 Examiner: H. Kim 

Filed: September 23, 2002 Cont. No.: 4191 

FOR: SYSTEM LSI 

LETTER RESUBMITTING EARLIER FILED INFORMATION DISCLOSURE 
STATEMENT 

U.S. Patent and Trademark Office 
220 20th Street S. 
Customer Window, Mail Stop Issue Fee 
Crystal Plaza Two, Lobby, Room 1803 
Arlington, VA 22202 

Sir: 

Date: December 8, 2004 

Enclosed please find copies of the Information Disclosure Statement and two (2) 

PT0-1449 forms filed on November 10, 2004. Also enclosed is a copy of a dated, 

stamped postcard receipt provided as evidence that the above noted Information 

Disclosure Statement was received by the U.S. Patent Office on November 10, 2004. 

Applicant respectfully requests the Examiner to acknowledge that the 

Information Disclosure Statement has been received. and to confirm that the 

documents will be cited of record. 

In the event that there are any outstanding matters remaining in the present 

application, please contact Andrew J. Telesz, Jr. (Reg. No. 33,581) at (703) 715-0870 
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Serial No.: 10/251,755 

in the Washington, D.C. area, to discuss these matters. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and 

future replies, to charge payment for any additional fees that may be required, or credit 

any overpayment, to Deposit Account No. 50-0238. 

One Freedom Square 
11951 Freedom Drive, Suite 1260 
Reston, Virginia 20190 
Telephone No.: (703) 715-0870 
Facsimile No.: (703) 715-0877 

Respectfully submitted, 

VOLENTINE FRANGOS & WHITI, P.L.L.C. 

~~;¥\\~ 
Registration No. 33,581 

Enclosures: • Copies of Information Disclosure Statement and two (2) PT0-1449 forms 
filed on November 10, 2004 

• Copy of dated, stamped postcard receipt 

2 
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j 

TRANS.MITTAL OF INFORMATION DISCLOS~6.T~EMENT 
. · (Under 37 CFR 1.97(d)) /O'- . "'," 

Docket No. 
OKI.396 

In Re Application Of: Hitoshi Endo 

·.Application No. 

10/251,755 

Filing Date 

September 23, 2002 

~ . 
Examiner Customer No. Group Art Umt 

H. Kim 2182 

Confirmation No. 

4191 

Title: SYSTEM LSI 

cc: 

Address to: 
Commissioner for Patents 

The Information Disclosure Statement submitted herewith is being filed after the period specified in 37 CFR 
1.97(c), and on or before payment of the issue fee,. and is accompanied by the Statement as specified in 37 CFR 
1.97(e) and the fee set forth in 37 CFR 1.17(p). 

0 A check in the amount of is attached. 

IZI Charge Deposit Account No. 50-0238 in the amount of $180.00 

0 Payment by credit card. Form PT0-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PT0-2038. 

Certificate of Transmission by Facsimile* 

I certify that this document and authorization to charge deposit 
account is being facsimile transmitted to the United States 
Patent and Trademark Office 
(Fax no. ) on 

(Date) 

Signature 

Typed or Printed Name of Person Signing Certificate 

*This certificate "0:-y only be used I'

1
f ~ing by~ 

deposit account. l } 1 II , ....../..._(. v~ r r 
Signature V ) \1 

ANDREW J. TELESZ, JR. 
REG. NO. 33,581 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 

ONE FREEDOM SQUARE 

11951 FREEDOM DRIVE, SUITE 1260 

RESTON, VA 20190 

TEL. NO. (703) 715-0870 

Certificate ofMailing by First Class Mail 

I hereby certify that this correspondence is being deposited 
with the United States Postal Service with sufficient postage 
as first class mail in an envelope addressed to 
"Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313·1450" [37 CFR 1.8(a)] on 

(Date) 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Certificate 

Dated: November 10,2004 

P10BIREV04 
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STATEM;ENT UNDER 37 CFR 1.97(e) ACCOMP~NG 
. INFORMATION DISCLOSURE STATE~'P ~ 

Docket No. 

OKI.396 

In Re Application Of: Hitoshi Endo 

'Application No. 

10/251,755 

Filing Date 

September 23, 2002 

Invention: SYSTEM LSI 

Examiner ~~~~~tomer ~o. Group Art Unit 

H. Kim 2182 

COMMISSIONER FOR PATENTS: 

Confirmation No. 

4191 

T~is is a statement under the provisions of 37 CFR 1.97(e) in the above-identified application. 

Check applicable statement herebelow: 

Statement Under 37 CFR 1.97(e)(1) 

IZl Each item of information contained in the accompanying Information Disclosure Statement was first cited in 
any communication from a foreign patent office in a counterpart foreign application not more than three 
months prior to the filing of the Information Disclosure Statement. 

Statement Under 37 CFR 1.97(e)(2) 

0 No item of information contained in the accompanying Information Disclosure Statement was cited in a 
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the 
undersigned person, after making reasonable inquiry, no item of information contained in the accompanying 
Information Disclosure Statement was known to any individual designated in 37 CFR 1.56(c) more than three 
months prior to the filing of the Information Disclosure Statement. 

. ANDREW J. TELESZ, JR. 
REG. NO. 33,581 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE, SUITE 1260 
RESTON, VA 20190 
TEL. NO. (703) 715-0870 

cc: 

Dated: November 10, 2004 

Certificate of Mailing by First Class Mail 

I certify that this correspondence is being deposited with 
the United States Postal Service with sufficient postage as 
first class mail in an envelope addressed to "Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450" 
[37 CFR 1.8(a)] on 

(Date) 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Correspondence 

P10C/REV03 
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Docket Number (Optional) 
~ . I Application Number ) I - OKI.396 10/251,755 

\ ~TION DISCLOSURE CITATION Applicant(s) 

0 ~Ul'e several sheets if necessary) Hitoshi Endo 

\\~t ~ %~ 
w-· Filing Date I Group Art Unit 

I c.:. 
fi. September 23, 2002 2182 

~· 1 U.S. PATENT DOCUMENTS 

& TR . 
""l<]!';l'" ~"':' DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

FlLINGDATE 

INITIAL IF Al'PROPRIA TE 

. 

. . 

. . 
U.S. PATENT APPLICATION PUBLICATIONS 

"CAMINER FILING DATE 
lNITIAL REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

IF APPROPRIATE 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

A 11-194849 07/21/99 Japan J 

B 11-073237 03/16/99 Japan J 

c 2001-238190 08/31/01 Japan J 

D 09-062397 03/07/97 Japan J 

E 06-217049 08/05/94 Japan J 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

:XAMINER DATE CONSIDERED 

:XAMIN:ER: Initial if citation considered, whether or not citation is In conformance with MPEP Section 609; Draw line through citation If not in conformance and 
.ot considered. Include copy of this form with next communication to applicant. 

'orm PTO·A820 P09A/REV05 Patent and Trademark Office • U.S. DEPARTMENT OF COMMERCE 

tlso form PT0-1449) 
SHEET 1 OF 1 
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.. 
l Docket Number (Optional) '· I Application Number ' 

Q\ fNfo_~A~ION DISCLOSURE CITATION 
OKI.396 10/251,755 

Applicant(s) 

\(Use several sheets if necessary) Hitoshi Endo 

\ltt n, ~ .. - t 
Filing Date I Group Art Unit 

G.' September 23, 2002 2182 

~~'--
, .... , 

.~t U.S. PATENT DOCUMENTS 

EVA~ TR~ 
"llEl' DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

FILING DATE 

IN1TlAL IF APPROPRIATE 
., 

. 
. 

. 

~· . U.S. PATENT APPLICATION PUBLICATIONS 

EXAMINER 
SUBCLASS 

FILING DATE 
INITIAL 

REF DOCUMENT NUMBER DATE NAME CLASS 
IF APPROPRIATE 

. 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

F 2000-091976 03/31/00 Japan J 

G 2000-116887 04/25/00 Japan J 

H 2002-182776 06/26/02 Japan J 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

:XAMINER DATE CONSIDERED 

:XAMJNER: Initial if citation considered, whether or not citation is In conformance with MPEP Section 609; Draw line through citation if not in conformance and 
ot considered. Include copy of this form with next communication to applicant. 

orm PTO·A820 P09NREV05 Patent and Trademark Office • U.S. DEPARTMENT OF COMMERCE 

tlso form PT0-1449) 
SHEET 2 OF 2 
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' . 

AITY DOCKET#: OKI.396 

APPLICANT: Hitoshi Endo 

SERIAL NO.: 10/?51 ,755 

TITLE: SYSTEM LSI 

DUE DATE: 

FILING DATE: September 23, 2002 

RECEIPT OF THE FOLlOWING PAPERS IS ACKNOWLEDGED: 

DATE: November 10,2004 ATTY: AJT [Check N 
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(Jf f ~ ~· j<li.. 1 ' ' "3 I ;.tFt:>L 'I( 
r;::::T=RAN===s=M=I=T=T AL===o=F=I=N=FO==RM==A=T=IO==N'=.D=IS=C=L=O=S=U=RE==S=T=A=T=E=M=E=N=T:::=;"r;:l ===f., ~D=~=(':;:et~N=o= .. ~=.=1 :::::;, ,I 

\ ... 

(Under ~n , , .~)) . OKI.396 ·....J:>r-v . 

In Re Application Of: H 't h'E d/ (,.\ 
lOS I n ,~. Q'211Rl No ·, NOV 1 LUU't '(1. 

~ /::} 

Application No. 

10/251,755 

Filing Date ~ ~1AD~#miner -
September 23, 2002 H. Kim 

Customer No. Group Art Unit Confirmation No. 

2182 4191 

Title: SYSTEM LSI 

Address to: 
Commissioner for Patents 

The Information Disclosure Statement submitted herewith is being filed after the period specified in 37 CFR 
~_.97(c), and on or before payment of the issue fee, and is accompanied by the Statement as specified in 37 CFR 

- 1.97te) and the fee set forth in 37 CFR 1.17(p). 

cc: 

0 A check in the amount of is attached. 

~ .,._Charge Deposit Account No. 50-0238 in the amount of $180.00 

0 Payment by credit card. Form PT0-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PT0-2038. 

Certificate of Transmission by Facsimile* 

I certify that this document and authorization to charge deposit 
account is being facsimile transmitted to the United States 
Patent and Trademark Office , 
(Fax no. ) on 

(Date) 

Signature 

Typed or Printed Name of Person Signing Certificate 

*This certificate iJay only be used ik ~ing by 
deposit account.().- ,4,1. l {L_ r:J r 

Signature v ) "' 
ANDREW J. TELESZ, JR. 
REG. NO. 33,581 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 

ONE FREEDOM SQUARE 

11951 FREEDOM DRIVE, SUITE 1260 

RESTON, VA 20190 

TEL. NO. (703) 715-0870 

Certificate of Mailing by First Class Mail 

I hereby certify that this correspondence is being deposited 
with the United States Postal Service with sufficient postage 
as first class mail in an envelope addressed to 
"Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450" [37 CFR 1.8(a)] on 

(Date) 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Certificate 

Dated: November 10,2004 

11/12/2004 SDENBOB1 00000069 500238 10251755 

01 FC:1806 180.00 DA 

P10BIREV04 
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STATEMENT UNDER 37 c.~~~~COMPANYING 
INFORMATION DISCyuSl::J'l{1q :s~TEMENT 

Docket No. 

OKI.396 

In Re Application Of: Hitoshi Endo 

Application No. Filing Date Customer No. Group Art Unit Confirmation No. 

10/251,755 September 23,2002 H. Kim 2182 4191 

Invention: SYSTEM LSI 

COMMISSIONER FOR PATENTS: 

This is a statement under the provisions of 37 CFR 1.97(e) in the above-identified application. 

Check applicable statement herebelow: 

Statement Under 37 CFR 1.97(e)(1) 

181 Each item of information contained in the accompanying Information Disclosure Statement was first cited in 
any communication from a foreign patent office in a counterpart foreign application not more than three 
months prior to the filing of the Information Disclosure Statement. 

Statement Under 37 CFR 1.97(e)(2) 

0 No item of information contained in the accompanying Information Disclosure Statement was cited in a 
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the 
undersigned person, after making reasonable inquiry, no item of information contained in the accompanying 
Information Disclosure Statement was known to any individual designated in 37 CFR 1.56(c) more than three 
months prior to the filing of the Information Disclosure Statement. 

Dated: November 10,2004 

ANDREW J. TELESZ, JR. 
REG. NO. 33,581 Certificate of Mailing by First Class Mail 

VOLENTINE FRANCOS & WHITT, P.L.L.C. 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE, SUITE 1260 
RESTON, VA 20190 
TEL. NO. (703) 715-0870 

cc: 

I certify that this correspondence is being deposited with 
the United States Postal Service with sufficient postage as 
first class mail in an envelope addressed to "Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450" 
[37 CFR 1.8(a)] on 

(Date) 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Correspondence 

P10C/REV03 
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*NOTICES* 
•. 

JPO·and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/2 ...-{-~ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translate-d. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] The clock-frequency control system characterized by what it has for a timing 
detection means are a clock frequency control system for switching the clock frequency of a 
processor automatically, and detect the 1st timing which comes whenever predetermined time 
amount passes, and the frequency-control means which switches the clock frequency of a 
processor according to th~ use situation.which specified the use situation .of a processor and 
was specified when the 1st timing was detected by said timing detection means. 
[Claim 2] It has a burden detection means to detect the burden of a processor. Said timing 
detection means If the 2nd timing contained in predetermined time amount until the 1st timing 
comes is detected Activation of the processing for detecting the burden of a processor for said 
burden detection means is directed. Said frequency control means The clock frequency control 
system according to claim 1 characterized by what the use situation of a processor is specified 
based on the burden of the processor which said burden detection means detected, and the 
clock frequency of a processor is switched for. 
[Claim 3] Said timing detection means is a clock frequency control system according to claim 2 
characterized by what the change-over timing of the task which a processor performs, and the 
activation initiation timing and activation termination timing of interrupt processing are detected 
for as the 2nd timing. 
[Claim 4] Said burden detection means is a clock frequency control system according to claim 2 
or 3 characterized by what the burden of a processor is detected for by integrating the tic value 
spent on the processing which the processor performed. 
[Claim 5] Said frequency control means is a clock frequency control system given in any 1 term 
of claims 1-4 characterized by what the clock frequency of a processor is switched for 
according to the directions from the user program which a processor performs. 
[Claim 6] It is a clock frequency control system given in any 1 term of claims 2-5 which are 
equipped with a storage means to memorize the data which matched the burden of a processor, 
and clock frequency, and ·are characterized by what said frequency-control means specifies the 
clock frequency corresponding to the burden of the processor detected by said burden detection 
means with reference to the data memorized by said storage means, and switches the clock 
frequency of a processor for. · 
[Claim 7] It has a power source for supplying supply voltage to a processor, and a power control 
means to control the magnitude of the supply voltage supplied to a processor from said power 
source. Said storage means The data in which the magnitude of the electrical potential 
difference supplied to a processor is shown are memorized with the data which matched the 
burden and clock frequency of a processor. Said frequency control means With reference to the 
data memorized by said storage means, the magnitude of the supply voltage corresponding to 
the burden· of the processor detected by said burden detection means is specified. With said 
power control means The clock frequency control system according to claim 6 characterized by 
what is made for the magnitude of the specified supply voltage to control .the magnitude of the 
supply voltage supplied to a processor from said power source. 
[Claim 8] The clock frequency control system characterized by what the clock frequency of a 
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processor is switched for according to the use situation of having specified and specified the use 
situation of a processor based on the burden which carried out monitoring whenever it is a clock 
frequency control system for switching the clock frequency of a processor automatically, it 
carries out monitoring of the burden of a processor to predetermined timing and predetermined 
time amount passes. . 
[Claim 9] The clock f~equency control system according to claim 8 characterized by what the 
clock frequency of a processor is switched for according to the directions from the user program 
which a processor performs. 
[Claim 1 0] The clock frequency control approach characterized by what the clock frequency of a 
processor is switched for according to the use situation of having specified and specified the use 

· situation of a processor based on the burden which carried out monitoring whenever it is the 
clock frequency control approach for switching the clock frequency of a processor automatically, 
it carries out monitoring of the burden of a processor to predetermined timing and predetermined 
time amount passes. 
[Claim 11] The clock frequency control approach according to claim 10 characterized by what 
the clock frequency of a processor is switched for according to the directions from the user 
program which a processor performs. 

[Translation done.] 

http:/ /www4:ipdl.ncipi.gojp/ cgi-bin/tran_weh_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... · 2004/1 0/27 



0023

*NOTICE~* 

JPO'and NCIPI are not responsible for any 
damages caused by the use·of this translation. 

1/13 /'{-:/ 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. . 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the clock frequency control system and the 
clock frequency control approach for controlling the clock frequency of a processor, and relates 
to the clock frequency control system and the clock frequency control approach of switching the 
clock frequency of a processor appropriately especially. 
[0002] 
[Description of the Prior Art] Processors [, such as CPU for pocket information processing 
terminals (Central Processing Unit) and MPU (MicroProcessing Unit) ], such as a portable 
telephone, and PDA (Personal Digital Assistant) and a notebook computer, can be driven in 
response to supply of power from the cell (rechargeable battery) which can be charged. 
[0003] As a technique for reducing the power consumption in the processor for such pocket 
information processing terminals, the clock frequency control system which controls the clock 
frequency of a processor dynamically is known. This clock frequency control system is realized 
when a processor starts OS {it is called OS Operating System and the following). 
[0004] The processing speed and power consumption of a processor change by switching clock 
frequency, as shown in drawing 1 7 . Then, in case a clock frequency control system performs 
application with a light load called the program for displaying for example, telephone directory 
data, data or a still picture etc. in which an electronic mail is shown, it reduces clock frequency 
and controls the consumption of power. On the other hand, in case a clock frequency control 
system performs application with a heavy load called the program for reproducing an animation 
and voice, it increases clock frequency, and it controls clock frequency so that a user does not 
sense sense of incongruity. . 
[0005] In order to realize such a function, in the former, throughput related with frequency 
control actuation application including the processing which requires many heavy loads for a 
processor, and had changed the clock frequency of a processor at the time. of activation 
initiation of the application concerned, and termination, for example. 
[0006] For example, as shown in .QrEyvingJJ! . at the time of the heavy load application activation 
including the processing which requires a heavy load for a processor, the conventional clock 
frequency control system is changed into different magnitude from the electrical potential 
difference which supplies the magnitude of the electrical potential difference supplied to a 
processor at the time of normal operation, and increases clock frequency. 
[0007] 
[Problem(s) to be Solved by the Invention] It was controlling by the above-mentioned 
conventional technique to switch the clock frequency of a processor only at the time of 
activation initiation of application including the processing which requires a heavy load for a 
processor, and termination. for this reason -- for example, although the load concerning a 
processor increased when much applications with little throughput were performed, there was a 
problem that clock frequency could not be switched appropriately. 
[0008] Moreover, even if it is while performing one application, the load applied to a processor by 
time amou.nt may change like the timing which much interrupt processing generates, and the 
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timing seldom generated. In such a case, during activation of application, it was maintaining to 
the same clock frequency and clock frequency was not able to be appropriately controlled by the 
con-ventional clock frequency control system according to the use situation of an actual 
processor. 
[0009] This invention is made in view of the above-mentioned actual condition, and aims at 
offering the clock frequency control system which can control the clock frequency of a 
processor appropriately, and the clock frequency control approach. 
[0010] 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the clock 
frequency control system concerning the 1st viewpoint of this invention A timing detection 
means to be for switching the clock frequency of a processor automatically, and to detect the 
1st timing which comes whenever predetermined time amount passes, If the 1st timing is 
detected by said timing detection means, the use situation of a processor will be specified and it 
will be characterized by what it has the frequency control means which switches the clock 
frequency of a processor according to the specified use situation for. 
[0011] According to this invention, if the 1st timing which comes whenever predetermined time 
amount passes is detected by the timing detection means, a frequency control means can 
specify the use situation of a processor, and can switch clock frequency. Thereby, it is 

· controllable to switch the clock frequency of a processor appropriately according to the ~se 
situation of a processor. 
[0012] A detail is equipped more with a burden detection means to detect the burden of a 
processor. Said timing detection means If the 2nd timing contained in predetermined time 
amount until the 1st timing comes is detected Activation of the processing for detecting the 
burden of a processor for said burden detection means is directed, and, as for said frequency 
control means, it is desirable to specify the use situation of a processor based on the burden of 
the processor which said burden .detection means detected, and to switch the clock frequency of 
a processor. 
[0013] For example, as for said timing detection means, it is desirable to detect the change-over 
timing of the task which a processor performs, and the activation initiation timing and activation 
termination timing of interrupt processing as the 2nd timing. 
[0014] Moreover, as for said burden detection means, it is desirable to detect the burden of a 
processor by integrating the tic value spent on the processing which the processor performed. 
[0015] Said frequency control means may switch the clock frequency of a processor according 
to the directions from the user program which a processor performs. 
[0016] It has a storage means to memorize the data which matched the burden of a processor, 
and clock frequency, and, as for said frequency-control means, it is desirable to specify the 
clock frequency corresponding to the burden of the processor detected by said burden detection 
means, and to switch the clock frequency of a processor with reference to the data memorized 
by said storage means. . 
[0017] It has a power source for supplying supply voltage to a processor, and a power control 

. means to control the magnitude of the supply voltage supplied to a processor from said power 
source. Furthermore, said storage means The data in which the magnitude of the electrical 
potential difference supplied to a processor is shown are memorized with the data which 
matched the burden and clock frequency of a processor. Said frequency control means With 
reference to the data memorized by said storage means, the magnitude of the supply voltage 
corresponding to the burden of the processor detected by said burden detection means is 
specified. With said power control means It is desirable to make the magnitude of the specified 
supply voltage control the magnitude of the supply voltage supplied to a processor from said 
power source. 
[0018] Moreover, the clock frequency control system concerning the 2nd viewpoint of this 
invention is for switching the clock frequency of a processor automatically, and whenever it 
carries out monitoring of the burden of a processor to predetermined timing· and predetermined 
time amount passes, it is characterized by what the clock frequency of a processor is switched 
for according to the use situation of having. specified and specified the use situation of a 
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processor based on the burden which carried out monitoring. 
[001 ~] Acc~rding to this invention, by carrying out monitoring of the burden of a processor, the 
use' situation. of a processor can be specified and the clock frequency of a processor can be 
switched according to the specified use situation. Thereby, it is controllable to switch the clock 
frequency of a processor appropriately according to the use situation of a processor. 
[0020] Moreover, you may make it switch the clock frequency of a processor according to the 
directions from the user program which a processor performs. 
[0021] The clock frequency control approach concerning the 3rd viewpoint of this invention is an 
approach for switching the clock frequency of a processor automatically, and whenever it carries 
out monitoring of the burden of a processor to predetermined timing and predetermined time 
amount passes, it is characterized by what the clock frequency of a processor is switched for· 
according to the use situation of having specified and specified the use situation of a processor 
based on the burden which carried out monitoring. 
[0022] Moreover, the clock frequency of a processor may be switched according to the 
directions from the user program which a processor performs. 
[0023] 
[Embodiment of the Invention] Below, with reference to a drawing, the case where it applies to· 
the pocket information processing terminal 1 00 is explained to an example in a detail about the 
clock frequency control system concerning the gestalt of implementation of this invention. 
[0024] This pocket information_processing terminal 100·is the terminal unit which can operate 
also in the condition of having separated from the source power supply, such as a portable 
telephone, and PDA (Personal Digital Assistant) and a notebook computer, and has the 
configuration as shown in drawil}g_j_ . This pocket information processing terminal 1 00 is 
equipped with a processor 1, ROM (Read Only Memory)2 and RAM (Random Access Memory)3, 
the input section 4, a display and control section 5, a display 6, the power control section 7, and 
a power source 8 so that it may illustrate. 
[0025] A processor 1 is for consisting of a CPU (Central Processing Unit) or MPU (Micro 
Processing Unit), and controlling actuation of this pocket information processing terminal 1 00 
whole. A processor 1 reads the program currently recorded under [ 2 ] control of OS (operating 
system) (for example, ROM), and performs various kinds of applications etc. In addition, a 
processor 1 may read a program from the record medium of arbitration, such as a magnetic disk 
drive which is not illustrated, and may perform application etc. Moreover, the processor 1 is 
equipped with the tic counter 1 0 counted up for tic [ every ]. Here, tic [ one ] is equivalent to 
one clock signal supplied to a processor 1. That is, the tic counter 10 is counted up by counting 
the number of clocks to the timing of the rising edge of the clock signal supplied to a processor 
1. 
[0026] ROM2 is the store circuit of the read only which stores a device driver, a loader program, 
OS, an application program, etc. Moreover, ROM2 has memorized the clock frequency data table 
11 which is illustrated to .Qrawing_2 (a). 
[0027] The clock frequency data table 11 contains the data for specifying the magnitude of the 
electrical potential difference supplied to the clock frequency and the processor 1 which are set 
up to a processor 1 from the tic value spent on the task which the processor 1 performed within 
the predetermined period, or interrupt processing. For example, the clock frequency data table 
11 consists of data, such as '~TICKmax" which showsthe maximum of the "clock frequency" 
which shows the clock frequency which can be set up to a processor 1, and a tic value, 
"TJCKmin" which shows the minimum value of a tic value, and" supply voltage" which shows the 
magnitude of the supply voltage to a processor 1. 
[0028] RAM3 is a rewritable store circuit which offers the work area at the time of a processor 1 
performing a program, and enables temporary storage of data etc. For example, RAM3 saves the 
clock frequency request administrator table 12 which is illustrated to drawing 2 (b). 
[0029] The clock frequency request administrator table 12 is a table for managing the clock 
frequency demanded from the user program which a processor 1 performs, and consists of data, 
such as a "demand frequency" etc. which shows the "management number" which shows the 
management number for identifying clock frequency for every demand from a user program, and 
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the demanded clock frequency. 
[0039] The .input section 4 is for inputting the directions information which consists of a keypad, 
a m"ouse: a pointing device, etc. and directs actuation of this pocket information processing 
terminal 1 00, the data in which an alphabetic character and a figure are shown. 
[0031] A display and control section 5 is for controlling.actuation of a display 6 according to the 
image data which a VRAM (Video-RAM), a LCD (Liquid Crystal Display) driver, etc. were 
consisted of, and was received from the processor 1. 
[0032] A display 6 is for displaying the image which consisted of for exa~ple, LCD panels etc. 
and followed control of a display and control section 5. 
[0033] The power control section 7 is for consisting of switching regulators etc., specifying the 
supply voltage supplied from the power source 8 to a predetermined electrical-potential
difference value, and supplying a processor 1 etc. Here, the power control section 7 adjusts a 
supply voltage by changing the magnitude of the electrical potential difference supplied to a 
processor 1, and enables control of clock frequency. Moreover, when it connects with the charge 
device which this pocket information processing terminal 1 00 does not illustrate, the power 
control section 7 notifies the purport set to the charge device to a processor 1, and starts 
charge of a power source 8. On the other hand, if connection between this pocket information 
processing terminal 1 00 and a charge device is released, the power control section 7 will notify 
that to a processor 1 '.and will end charge of a. power source 8. 
[0034] A power source ·a is for supplying power for consisting of ~ells (rechargeable battery) 
which can be charged and driving this pocket information processing terminal 100, such as a 
lithium ion battery and a nickel hydrogen ion cell. 
[0035] Next, the logical construction of the clock frequency control system 101 realized when a 
processor 1 starts OS in the pocket information processing terminal 1 00 which has the above
mentioned configuration is explained with reference to drawing 3 . This clock frequency control 
system 101 is equipped with the burden detecting element 20, the frequency change-over 
control section 21, the timing detecting element 22, the monitor flag 23, and the mode-of-" 
operation setting processing section 24, and is constituted so that it may illustrate. · 
[0036] The burden detecting element 20 performs processing for detecting the burden applied to 
a processor 1 using the counted value of the tic counter 10. For example, by integrating the 
counted value (tic value) of the tic counter 10, the burden detecting element 20 calculates the 
tic value which the task performed in fixed time amount and interrupt processing took, and sets 
it up as variable T otal_ticks. Here, the burden detecting element 20 performs processing for 
integrating counted value using variable Tick_Reg_OLD and variable Tick_Reg which show the 
counted value of the tic counter 1 0. 
[0037] Variable Tick_Reg_OLD shows the counted value of the tic counter 10 in the timing to 
which the processor 1 switched processing to the task under current activation, and the timing 
which starts activation of interrupt processing. Moreover; variable Tick_Reg shows the counted 
value of the tic counter 10 in current. 
[0038] The frequency change-over control section 21 controls a change-over of the clock 
frequency of a processor 1 based on variable Total_ticks set up by the burden detecting element 
20. In case the frequency change-over control section 21 switches the clock frequency of a 
processor 1, it directs a change-over of the magnitude of the supply voltage supplied to a 
processor 1 to the power control section 7. Under the present circumstances, the frequency 
change-over control.section 21 specifies the magnitude of the supply voltage supplied to a 
processor 1 from the power control section 7 with reference to the clock frequency data table 
11 stored in ROM2. 
[0039] The timing detecting element 22 is for detecting the timing to which is equipped with the 
performance-monitor timer 30 and the burden detecting element 20 and the frequency change
over control section 21 perform various kinds of processings. That is, the timing detecting 
element 22 directs activation of the processing for integrating the counted value of the tic 
counter 10 to the burden detecting element· 20, if the change-over timing of the task which a 
processor 1 performs, and activation initiation I termination timing of interrupt processing are 
detected. Moreover, the timing detecting element 22 directs. activation of the processing for 

. . - . 
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switching clock frequency automatically according to the use situation of a processor 1 to the 
frequency" change-over control section 21, if the performance-monitor timer 30 detects that the 
time amount Tmon defined beforehand passed. 
[0040] The performance-monitor timer 30 is for detecting that the predetermined time amount 
Tmon used as the period which evaluates the use situation of a processor 1 passed, whenever 
processing for switching clock frequency according to the use situation of a processor 1 is 
performed, it is reset. and it starts measurement of elapsed time again (restart). 
[0041] The monitor flag 23.is to show whether it is the mode of operation to which the pocket 
information processing terminal 100 switches clock frequency automatically according to the use 
situation of a processor 1. That is, the monitor flag 23 serves as "ON". when it is the mode of 
operation (performance monitor mode M2 mentioned later) to which the pocket information 
processing terminal 1 00 carries out monitoring of the burden of a processor 1. and switches 
Clock frequency automatically. Moreover, the monitor flag 23 serves as "OFF". when it is the 
mode of operation (fixed frequency mode of operation M3 mentioned later) which operates a 
processor 1 . with the clock frequency according to the directions from the user program 
performed by the processor 1. 
[0042] The mode-of-operation setting processing section 24 sets up the mode of operation of 
this pocket information processing terminal 1 00 by performing predetermined initialization 
processing, when a power source 8 is switched on. 
[0043] Below, actuation of the pocket information processing terminal 100 concerning the gestalt 
of implementation of this invention is explained. 
[0044] DrawiD_g_..1 is drawing showing the mode of operation of the pocket information processing 

·terminal 1 00. This pocket information processing terminal 1 00 is equipped with the others and 
performance monitor mode M2 and the fixed frequency mode of operation M3 so that it may 
illustrate. [ mode I M1 I power-source off] 
[0045] The performance monitor mode M2 carries out monitoring of the burden of a processor 1, 
specifies a use situation, and is a switchable mode of operation automatically about clock 
frequency according to the specified use situation. 
[0046] The fixed frequency mode of operation M3 is a mode of operation ~hich operates a 
processor 1 with the clock frequency according to the directions from the user program which a 
processor 1 performs. 
[0047] If a power source 8 is switched on, the clock frequency control system 101 will start and, 
as for this pocket information processing terminal 1 00, a mode of operation will be set up by the. 
mode-of-operation setting processing section 24. 
[0048] That is, the mode:-of-operation setting processing section 24 receives directions of the 
purport which switches on a power source 8 using the directions ·information inputted from the 
input section 4 in the power-source off mode M 1. Under the present circumstances, the mode
of-operation setting processing section 24 sets the mode of operation of the pocket information 
processing terminal 100 as the performance monitor mode M2 by performing performance
monitor initialization processing shown in the flow chart of drawing 5 . Or the mode-of-operation 
setting processing section 24 sets the mode of operation of the pocket information processing 
terminal 100 as the fixed frequency mode of operation M3 by performing fixed frequency 
actuation initialization processing shown in the flow chart of drawing 6 . 
[0049] The mode-of-operation setting processing section 24 performs performance-monitor 
initialization processing which shows in the flow chart of fir:-2Y'-ifJg _ _§ based on the directions 
information inputted from the input section 4 when the injection of a power source 8 was 
directed, the mode of operation when disconnecting a power source 8 last time, etc., or fixed 
frequency actuation initialization processing which shows in the flow chart of drawing 6 . 
[0050] Below, the performance-monitor initialization processing shown in the flow chart of 
drawing 5 is explained. 
[0051] The mode-of-operation setting processing section 24 will distinguish whether the monitor 
flag 23 is "OFF", if performance-monitor initialization processing is started (step S1). 
[0052] The mode-of-operation setting processing section 24 ends performance-monitor 
initialization processing as it is noting that the mode of operation of the pocket information 
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processi"ng.terminal 100 is already the performance monitor mode M2, if it distinguishes that the 
mon i,tor flag 23 is "0 N" (it is N 0 at step S 1 ) . 
[0053] On the other hand, if the mode-of-operation setting processing section 24 distinguishes 
that the monitor flag 23 is "OFF" (it is YES at step S1 ), it will make zero variable Total_ticks 
used in order that the burden detecting element 20 may integrate the counted value of the tic 
counter 1 0, and will initialize it (step S2). 
[0054] Also about variable Tick_Reg and variable Tick_Reg_OLD which the burden detecting 
element 20 and the frequency change-over control section 21 use, the mode-of-operation 
setting processing section 24 is considering as zero similarly, and is initialized (step S3). 
[0055] Moreover, the mode-of-operation setting processing section 24 resets the performance
monitor timer 30, and starts measurement of elapsed time (step S4). 
[0056] After this, the mode-of-operation setting processing section 24 sets the mode of 
operation of the pocket information processing terminal 100 as the performance monitor mode 
M2 by setting the monitor flag 23 to "ON" (step S5), and ends performance-monitor initialization 
processing. 
[0057] Next, the fixed frequency actuation initialization processing shown in the flow chart of 

. drawing 6 is explained. 
[0058] The mode-of-operation setting processing section 24 will distinguish whether the monitor 
flag 23 is "ON", if fixed frequency actuation initialization processing is started (step S10). . 
[0059] If the mode-of-operation setting processing section 24 distinguishes that the monitor flag 
23 is "ON" (it is YES at step S10), measurement of the elapsed time by the performance
monitor timer 30 will be stopped (step S11 ). 
[0060] Moreover, the mode-of-operation setting processing section 24 sets the mode of 
operation of the pocket information processing terminal 100 as the fixed frequency mode of 

·operation M3 by setting the monitor flag 23 to "OFF" (step S 12). 
[0061] In addition, if the mode-of-operation setting processing section 24 distinguishes that the 
monitor flag 23 is "OFF" at the above-mentioned step S 1 0 Cit is NO at step S 1 0), it will skip 

·processing of the above-mentioned steps S 11 and S 12. 
[0062] After this, the mode-of-operation setting processing section 24 initializes the clock 
frequency request administrator table 12 saved at RAM3 (step S13), and ends fixed frequency 
actuation initialization processing. 
[0063] Moreover, the mode-of-operation setting processing section 24 sets a mode of operation 
as the fixed frequency mode of operation M3 by performing fixed frequency actuation 
initialization processing, when the mode of operation of the pocket information processing 
terminal 1 00 is the performance monitor mode M2. Or the mode-of-operation setting processing 
section 24 sets a mode of operation as the performance monitor mode M2 by performing 
performance-monitor initialization processing, when the mode of operation of the pocket 
information processing terminal 1 00 is the fixed frequency mode of operation M3. 
[0064] If a power source 8 is switched on in this pocket information processing terminal 1 00, as 

·for the clock frequency control system 101, the timing to which the change-over timing of a 
task, activation initiation I termination timing of interrupt processing, and the time amount Tmon 
defined beforehand passed [ the timing detecting element 22 ] will be detected. 
[0065] The timing detecting element 22 directs activation of the Total_ticks addition processing 
shown in the flow chart of 9r.9.~JDK_Z to the burden detecting element 20, if the change-over 
timing of a task and activation initiation I termination timing of interrupt processing are 
detected. This T otal_ticks addition processing is processing for integrating the counted value of 
the tic counter 10 and detecting the burden of a processor 1. · 
[0066] Below, the T otal_ticks addition processing shown in the flow chart of drawing 7 is 
explained. 
[0067] If the burden detecting element 20 answers directions from the timing detecting element 
22 and Total_ticks addition processing is started, it will distinguish whether the monitor flag 23 is 
, ON" (step S2.0). . . 
[0068] If the burden detecting element 20 distinguishes that the monitor flag 23 is "OFF" (it is 
NO at step S20), it will end Total_ticks addition processing as it is. 
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[0069] Ori the other hand, if the burden detecting ~lement 20 distinguishes that the monitor flag 
23 is." ON1

' Cit is YES at step S20), processing for setting up variable T otal_ticks will be 
performed (step S21). That is, the burden detecting element 20 newly sets up as variable 
T otal_ticks what added the current value of variable T otal_ticks to the value which deducted 
variable Tick_Reg_OLD from variable Tick_Reg. Thereby, the tic value corresponding to the 
burden of a processor 1 is integrated by variable T otal_ticks, and specification of the use 
situation of a processor 1 is attained at it. 
[0070] The burden detecting element 20 ends T otal_ticks addition processing, after newly setting 
up the current value of variable Tick_Reg as variable Tick_Reg_OLD (step S22). 
[0071] Moreover, the timing detecting element 22 directs activation of the clock frequency 
automatic change-over processing which shows in the flow chart of drawing 8 to the frequency 
change-over control section 21, if it detects that the time amount Tmon defined beforehand 
passed with the performance-monitor timer 30. This clock frequency automatic change-over 
processing is processing for switching clock frequency automatically according to the use 
situation of a processor 1. 
[0072] Below, the clock frequency automatic change-over processing shown in the flow chart of 
drawing 8 is explained. 
[0073] If the frequency change-over control section 21 answers directions from the timing 
detecting element 22 and clock frequency automatic change-over processing is started, it will 
distinguish whether a processor 1 is performing a current task (step S30). 
[0074] If the frequency change-over control section 21 distinguishes [that a task is under 
activation, and ] (it is YES at step S30), it will perform processing for setting up variable 
Total_ticks (step S31 ). That is, the frequency change-over control section 21 newly sets up as 
variable Total_ ticks what added the current value of variable T otal_ticks to the value which 
deducted variable Tick_Reg_OLD from variable Tick_Reg. 
[0075] On the other hand, if the processor 1 is not performing the task and the frequency 
change-over control. section 21 will be distinguished (it is NO at step S30), it will skip processing 
of step S31. 
[0076] After this, the setting frequency F cpu newly set up as clock frequency of a processor 1 is 
specified (step S32). Under the present circumstances, the frequency change-over control 
section 21 specifies the clock frequency of the processor 1 which suited the tic value which 
variable T otal_ticks shows with reference to the clock frequency data table 11 memorized by 
ROM2. That is, the frequency change-over control section 21 compares with variable Total_ticks 
the data "TICKmax" and "TICKmin" which are contained in the clock frequency data table 11, 
and when fulfilling the conditions shown in a formula 1, it specifies data "clock frequency" as a 
setting frequency Fcpu~ . . 
[Equation 1] TICKmin<=Total_ticks<TICKmax [0077] It distinguishes whether the frequency 
change-over control section 21 has the specified setting frequency Fcpu larger than the current 
clock frequency in a processor 1 (step S33). 
[0078] If the frequency change-over control section 21 has the setting frequency Fcpu larger 
than current clock frequency arid it will be distinguished (it is YES at step S33), it will perform 
clock frequency clock up processing mentioned later (step S34), and will carry out clock up of 
the clock frequency of a processor 1. In addition, unlike a clock signal for the tic counter 1 0 to 
count up, the clock signal which specifies the clock frequency of a processor 1 is supplied at 
least to each part of this pocket information processing terminal 1 00. 
[0079] On the other hand, it distinguishes whether the frequency change-over control section 21 
has the setting frequency Fcpu smaller than the current clock frequency in a processor 1, when 
the setting frequency Fcpu distinguishes thal it is below current clock frequency (it is NO at 
step S33) (step S35). 
[0080] If the frequency change-over control section 21 has the. setting frequency Fcpu smaller 
than current clock frequency and it will be distinguished (it is YES at step S35), it will perform 
clock frequency clock down processing mentioned later (step S36), and will carry out the clock 
down of the clock frequency of a processor 1 ~ 
[0081] On the other hand, if the frequency change-:-over control section 21 has the setting 
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frequency f:cpu equal to current clock frequency and it will be distinguished (it is .NO at step 
S35). it wiFI skip processing of step S36. . . 
[0082] After this, the frequency change-over control section 21 makes variable Total_ticks zero, 
and initializes it (step S37). 
[0083] Moreover, also about variable Tick_Reg and variable Tick_Reg_OLD, the frequency 
change-over control section 21 is considering as zero similarly, and is initialized (step S38). 
[0084] The frequency change-over control section 21 resets the performance-monitor timer 30, 
makes measurement of elapsed time start again (restart) (step S39), and ends clock frequency 
automatic change-over processing. 

· [0085] Next, the frequency change-over control section 21 explains the clock frequency clock 
up processing performed at step S34 of the clock frequency automatic change-over processing 
mentioned above with reference to the flow chart of drayvir:!K~ . 
[0086J The frequency change-over control section 21 will distinguish whether the setting 
frequency Fcpu differs from the current clock frequency in a processor 1, if clock frequency 
clock up processing is started (step S40). 
[0087] If the setting frequency Fcpu does not differ from current clock frequency, namely, the 
setting frequency Fcpu and current clock frequency of the frequency change-over control 
section 21 correspond and it will be distinguished (it is NO at step S40), it will end clock 
frequency clock up·processing as it is. 
[0088] On the other hand, if the setting frequency Fcpu differs from current clock frequency and 
the frequency change-over control section 21 will be distinguished (it is YES at step S40), it 
specifies the supply voltage value Vee supplied to a processor 1 corresponding to the setting 
frequency Fcpu (step S41 ). Under the present circumstances, the frequency change-over 
control section 21 specifies the magnitude of the electrical potential difference supplied to a 
processor 1 corresponding to the setting frequency Fcpu with reference to the clock frequency 
data table 11 memorized by ROM2. That is, the frequency change-over control section 21 
specifies the thing corresponding to the data "clock frequency" specified as a setting frequency 
Fcpu among the data "supply voltage'' contained in the clock frequency data table 11 as a 
supply voltage value Vee. 
[0089] The frequency change-over control section 21 distinguishes whether the specified supply 
voltage value Vee differs from the magnitude of the electrical potential difference by which 
current supply is carried out at the processor 1 from the power control section 7 (step S42). 
[0090] If the supply voltage value Vee differs from the magnitude of current supply voltage and 
the frequency change-over control section 21 will be distinguished (it is YES at step S42), it will 
control the power control section 7 and will change the magnitude of the electrical potential 
difference supplied to a processor 1 according to the supply voltage value Vee (step S43). 
[0091] On the other hand, if the supply voltage value Vee does not differ from the magnitude of 
current supply voltage, namely, the supply voltage value Vee and the magnitude of the frequency 
change-over control section 21 of current supply voltage correspond and it will be distinguished 
(it is NO at step S42), it will skip processing of step S43. 
[0092] After this, clock up of the frequency change-over control section 21 is carried out by 
changing the clock frequency of a processor 1 according to the setting frequency Fcpu (step 
S44), and it ends clock frequency clock up processing. 
[0093] Next, the frequency change-over control section 21 e~plains the clock frequency clock 
down processing performed at step S36 of the clock frequency automatic change-over 
processing mentioned above with reference to the flow chart of grawing 1 0 . 
[0094] The frequency change-over control section 21 will distinguish whether the setting 
frequency Fcpu differs from the current clock frequency in a processor 1, if clock frequency 
clock down processing is started (step S50), · 
[0095] If the setting frequency Fcpu does not differ from current clock frequency, namely, the 
setting frequency Fcpu and current clock frequency of the frequency change-over control 
section 21 correspond and it will be distinguished (it is NO at step S50), it will end clock 
frequency clock down processing as it is. 
[0096] On the other hand, if the setting frequency Fcpu differs from current clock frequency and 
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the frequency change-over control section 21 will be distinguished (it is YES at step S50), it 
specifies the supply voltage value Vee supplied to a processor 1 corresponding to the setting 
frequency Fcpu (step S51 ). Under the present circumstances, the frequency change-over 
·control section 21 specifies the magnitude of the electrical potential difference supplied to a 
processor 1 corresponding to the setting frequency Fcpu with reference to the clock frequency 
data table 11 memorized by ROM2. That is, the frequency change-over control section 21 
specifies the thing corresponding to the data "clock frequency" specified as a setting frequency 
Fcpu among the data "supply voltage" stored in the clock frequency data tcible 11 as a supply 
voltage value V cc. 
[0097] Moreover, the frequency change-over control section 21 carries out a clock down by 
changing the clock frequency of a processor 1 according to the setting frequency Fcpu in this 
case (step S52). 
[0098] After this, the frequency change-over control section 21 distinguishes whether the 
specified supply voltage value V cc differs from the magnitude of the electrical potential 
difference by which current supply is carried out at the processor 1 from the power control 
section 7 (step S53). 
[0099] If the supply voltage value Vee differs from the magnitude of current supply voltage and 
the frequency change-over control section 21 will be distinguished (it is YES at step S53), it will 
control the power control section 7, will change the magnitude of the electrical potential 
difference supplied to a processor 1 according to the supply voltage value Vee (step S54), and 
will end clock frequency clock down processing. 
[01 00] On the other hand, if the supply voltage value Vee does not differ from the magnitude of 
current supply voltage, namely, the supply voltage value Vee and the magnitude of the frequency 
change-over control section 21 of current supply voltage correspond and it will be distinguished 
Cit is NO. at step S53), it will skip processing of step S54 and will end clock frequency clock down 
processing. 
[01 01] Thus, the clock frequency control system 101 can switch clock frequency automatically 
according to the use situation of a processor 1, when the mode of operation of the pocket 
information processing terminal 1 00 is the performance monitor mode M2. 
[01 02] For example, as shown in the timing chart of drawing.Jl, the time amount Tmon 
beforehand defined between the timing tO after the power source 8 was switched on at the 
pocket information processing terminal 100, and timing t7 shall exist. Moreover, in the timing t1, 
t2, --, t6 contained from timing tO before timing t7, the change-over of a task, and the activation 
initiation and termination of interrupt processing which a processor 1 performs should occur. For 
example, to timing t1, the task which a processor 1 performs is switched to Task TAy from Task 
TAx. Moreover, to timing t2, activation of interrupt processing IPb is started during activation of 
Task TAy .. 
[01 03] In this case, the timing detecting element 22 directs activation of the T otal_ticks addition 
processing for integrating the counted value of the tic counter 1 0 to the burden detecting 
element 20 in timing t1, t2, -, t6. The burden detecting element 20 answers·directions from the 
timing detecting element 22, and performs Total_ticks addition processing in each of timing t1, t2, 
--, t6. 
[01 04] After this, the timing detecting element 22 detects that time amount Tmon passed with 
the performance-monitor timer 30 in timing t7. Then, the timing detecting element 22 directs 
activation of the clock frequency automatic change-over processing for switching clock 
frequency automatically according to the use situation of a processor 1 to the frequency 
change-over control section 21. The frequency change-over control section 21 answers 
directions from the timing detecting element 22, and performs clock frequency automatic 
change-over processing in timing t7. Thereby, the clock frequency control system 101 can 
switch clock frequency automatically according to the use situation of the processor 1 of a 
before [ from timing tO I timing t7 ]. when the mode of operation of the pocket information 
processing terminal 1 00 is the performance monitor mode M2. 
[01 05] For example, the use situation of a processor 1 can be specified in the timing tO, t1 0, t20, 

. -. t90 which comes whenever the predetermined time amount T mon passes, as shown in 
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drawing 12., and clock frequency and supply voltage can be switched appropriately. 
[01 06] Moreover, when the mode of operation of the pocket information processing terminal 1 00 
is the performance monitor mode M2, the clock frequency control system 101 answers 
directions from a user program, and controls the clock frequency of a processor 1. 
[01 07] That is, the clock frequency control system 1 01 changes the clock frequency of a 
processor 1 into the frequency which followed directions from the user program, when the 
frequency change-over control section 21 performs performance-monitor forcible setting 
processing shown in the flow chart of drawing 13 . 
[01 08] Below, the performance-monitor forcible setting processing shown in the flow chart of 
drawing 13 is explained. 
[01 09] If the frequency change-over control section 21 answers directions from the user 
programwhich a processor 1 performs and performance-monitor forcible setting processing is 
started, it will distinguish whether the monitor flag 23 is "ON" (step S60). 
[011 0] If the frequency change-over control section 21 distinguishes that the monitor flag 23 is 
"OFF" (it is NO at step S60), after it will notify an error to a user program (step S61 ), it ends 
performance-monitor forcible setting processing. That is, the frequency change-over control 
section 21 does not change clock frequency by performing this performance-monitor forcible 
setting processing, when the mode of operation of the pocket information processing terminal 
1 00 is the fixed frequency mode of operation M3. 
[0111] On the· other hand, if the frequency change-over control section 21 distinguishes that the 
monitor flag 23 is "ON" (it is YES at step S60), measurement of the elapsed time by the 
performance-monitor timer 30 will be stopped (step S62). 
[0112] Moreover, the frequency change-over control section 21 specifies the clock frequency 

. specified by the user program as a setting frequency Fcpu (step S63). 
[0113] It distinguishes whether the frequency change-over control section 21 has the setting 
frequency Fcpu larger than the current clock frequency in a processor 1 (step S64). 
[0114] If the frequency change-over control section 21 has the setting frequency Fcpu larger 
than the present clock frequency and it will be distinguished (it is YES at step S64), it will 
perform clock frequency clock up processing shown in the flow chart of Qr<!WingJ! mentioned 
above (step S65), and will carry out clock up of the clock frequency of a processor 1 . 

. [0115] It distinguishes whether the frequency change-over control section 21 has the setting 
frequency Fcpu smaller than the current clock frequency in a processor 1, when the setting 
frequency Fcpu distinguishes that it is below current clock frequency (it is NO at step S64) (step 
S66). 
[0116] If the frequency change-over control section 21 has the setting frequency Fcpu smaller 
than the present clock frequency and it will be distinguished (it is YES at step S66), it will 
perform clock frequency clock down processing shown in the flow chart of drawing_1Q mentioned 
above (step S67), and will carry out the clock down of the clock frequency of a processor 1. 
[0117] On the other hand, if the frequency change-over control section 21 has the setting 
frequency Fcpu equal to current clock frequency and it will be distinguished (it is NO at step 
S66), it will skip processing of step S67. 
[0118] After this, the frequency change-over control section 21 makes variable Total_ticks zero, 
and initializes it (step S68). 
[0119] Moreover, also about variable Tick_Reg and variable Tick_Reg_OLD, the frequency 
change-over control section 21 is considering as zero similarly, and is initialized (step S69). · 
[0120] The frequency change-over control section 21 resets the performance-monitor timer 30, 
makes measurement of elapsed time start again (restart) (step S70), and ends performance
monitor forcible setting processing. 
[0121] Moreover, the clock frequency control system 101 usually specifies the clock frequency 
of a processor 1 to lowest frequency, when the mode.of operation of this pocket information 
processing terminal 1 00 is the fixed frequency mode of operation M3. Under the present 
circumstances, the clock frequency control system 101 answers directions from the user 
program which a processor 1 is performing, and carries out clock up of the clock frequency of a 
processor l. 
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[0122] That is, the clock frequency control system 101 changes the clock frequency of a 
processor'1 into the frequency which followed directions from the user program, when the 
frequency change-over control section 21 perfonns fixed frequency clock up processing shown 
in the flow chart of _9rawing 14 . Moreover, in order that the clock frequency control system 101 
may return the clock frequency of the processor 1 which carried out clock up by performing 
fixed frequency clock up processing (it cancels), the frequency change-over control section 21 
performs fixed frequency clock up discharge processing shown in the flow chart of _9rawin~ . 
[0123] Below, the fixed frequency clock up processing shown in the flow chart of drawing 14 is 
explained. 
[0124] If the frequency change-over control section 21 answers directions from the user 

·program which a processor 1 performs and fixed frequency clock up processing is started, it will 
distinguish whether the monitor flag 23 is "ON" (step S80). 
[0125] If the frequency change-over control section 21 distinguishes that the monitor flag 23 is 
"ON" (it is YES at step S80), after it will notify an error to a user program (step S81 ), it ends 
fixed frequency clock up processing. That is, the frequency change-over control section 21 does 
not change clock frequency by perfonning this fixed frequency clock up processing, when the 
mode of operation of the pocket information processing tenninal 100 is the perfonnance monitor 
mode M2. . . 
[0126] On the other hand, if the frequency change-over control section 21 distinguishes that the 
monitor flag 23 is "OFF" (it is NO at step S80), it specifies the clock frequency specified by the 
user program as a setting frequency Fcpu (step S82). 
[0127] Moreover, the frequency change-over control section 21 registers into the clock 
frequency request administrator table 12 the clock frequency demanded by the user program, 
and its management number, and saves them at RAM3 (step S83). Namely, the frequency 
change-over control section 21 attaches the management number for identifying clock frequency 
for every demand from a user program, and registers it into the data "a management number"' of 
the clock frequency request administrator table 12. Moreover, the frequency change-over 
control section 21 matches with a management number the data in which the clock frequency 
demanded from the user program is shown, and registers them into the data "a demand 
frequency" of the clock frequency request administrator table 12. 
[0128] Under the present circumstances, the frequency change-over control section 21 notifies 
the management number registered into the clock frequency request administrator table 12 to a 
user program (step S84). 
[0129] After this, it distinguishes whether the frequency change-over control section 21 has the 
setting frequency Fcpu larger than the current clock frequency in a processor 1 (step S85). 
[0130] If the frequency change-over control section 21 has the setting frequency Fcpu larger 
than the present clock frequency and it will be distinguished Cit is YES at step S85), it will 
perfonn clock frequency clock up processing shown in the flow chart of _9rawifJ_gj! mentioned 
above, will change the clock frequency of a processor 1 (step S86), and will end fixed frequency 
clock up processing. 
[0131] On the other hand, if the setting frequency Fcpu distinguishes that it is below current 
clock frequency Cit is NO at step S85), the frequency change-over control section 21 will skip 
processing of step S86, and will end fixed frequency clock up processing. 
[0132] Next, the fixed frequency clock up discharge processing shown in the flow chart of 
dravyi!J_g_L?. is explained. 
[0133] If the frequency change-over control section 21 answers directions from the user 
program which a processor 1 performs and fixed frequency clock up discharge processing is 
started, it will distinguish ·whether the monitor flag 23 is "'ON"' (step S90). 
[0134] If the frequency change-over control section 21 distinguishes that the monitor flag 23 is 
"ON" (it is YES at step S90), after it will notify an error to a user program (step S91), it ends 
fixed frequency clock up discharge processing. That is, since clock frequency of a processor 1 is 
not changed by performing fixed frequency clock up processing mentioned above when the mode 
-of operation of the pocket information processing terminal 100 is the performance monitor mode 
M2, clock frequency is not returned. 
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[0135] On the other hand, if the frequency change-over control section 21· distinguishes that the 
monitor flag 23 is "OFF" (it is NO at step S90), it will acquire from a user program what serves 
as a candidate for actuation among the management numbers registered into the clock 
frequency request administrator table 12 (step S92). 
[0136] Moreover, the frequency change-over control section 21 deletes the data in which the 
clock frequency corresponding to the management number acquired from the user program and 
the management number concerned is shown from the clock frequency request administrator 
table 12 (step S93). 
[0137] It distinguishes whether the frequency change-over control section 21 has registration of 
a management number and clock frequency in the clock frequency request administrator table 
12 (step S94). 
[0138] If there is no registration in the clock frequency request administrator table 12 and the 
frequency change-over control section 21 will be distinguished (it is NO at step S94), it specifies 
the lowest frequency which can be set up as clock frequency of a processor 1 as a setting 
frequency Fcpu (step S95). . 
[0139] On the other hand, if the frequency change-ov.er control section 21 has registration in 
the clock frequency request administrator table 12 and it will be distinguished (it is YES at step 
S94), it searches the clock frequency request administrator table 12, detects the highest clock 
frequency from data" a demand frequency", and specifies it as a setting frequency Fcpu (step 
S96). 
[0140] After this, it distinguishes whether the frequency change-over control section 21 has the 
setting frequency Fcpu smaller than the current clock frequency in a processor 1 (step S97). 
[0141] If the frequency change-over control section 21 has the setting frequency Fcpu smaller 
than the present clock frequency and it will be distinguished (it is YES at step S97), it will 
perform clock frequency clock down processing shown in the flow chart of drawing 1 0 mentioned 
above, will change the clock frequency of a processor 1 (step S98), and will end fixed frequency 
clock up discharge processing. 
[0142] On the other hand, if the setting frequency Fcpu distinguishes that it is more than 
current clock frequency (it is NO at step S97), the frequency change-over control section 21 will 
skip processing of step S98, and will end fixed frequency clock up discharge processing. 
[0143] Thus, the clock frequency control system 1 01 can switch clock frequency according to 
the directions from the user program which a processor 1 performs, when the mode of operation 
of the pocket information processing terminal 1 00 is the fixed frequency mode of operation M3. 
[0144] Whenever. the predetermined time amount Tmon passes according to this invention when 
the mode ofoperation of the pocket information processing termina1100 is the performance 
monitor mode M2 as explained above, monitoring of the burden of a processor 1 can be carried 
out, and clock frequency can be automatically switched according to the use situation of having 
specified and specified the use situation. Thereby, the clock frequency of a processor 1 can be 
appropriately switched according to a use situation. 
[0145] Moreover, when the mode of operation of the pocket information processing terminal 100 
is the fixed frequency mode of operation M3, directions can be answered from the user program 
which a processor 1 performs, and clock frequency can be switched. Thereby, the clock 
frequency of a processor 1 can be appropriately switched according to the directions from a 
user program. 
[0146] This invention is not limited to the gestalt of the above-mentioned implementation, but 
various deformation and application are possible for it. For example, you may enable it to set 
predetermined time amount Tmo<SUB)n used as the period which carries out monitoring of the 
burden of a processor 1 as arbitration according to the directions information inputted by the 
input section 4. 
[0147] Moreover, ROM2 memorizes two or more clock frequency data tables 11 with which setup 
differs, and may enable it to choose from from the class of mode of operation which switches 
the clock frequency of a processor 1 among two or more modes. That is, you may enable it to 
choose the table used when two or more things from which a setup of the data "TICKmax" and 
data "TICKmin" which constitute the clock frequency data table 11 differs are prepared and the 
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mode of operation of the pocket information processing terminal 1 00 turns into the performance 
nlOI')itor mode M2. In this case, it becomes the mode which it is [clock-down-] hard to make 
clock up of the clock frequency of a processor 1 easy to carry out by setting the tic value which 

·. data "TICKmax" show as a small value. Moreover, it becomes the mode which it is [ clock
down-] easy to make clock up of the clock frequency of a processor 1 hard to carry out by 
setting the tic value which data "TICKmax" show as a big value. . 
[0148] Although the processor 1 explained as a thing equipped with the tic counter 10 with the 
gestalt of the above-mentioned implementation, it is not limited to this. That is, as shown, for 
example in drawing 16 , RTC (Real Time Clock)40 which can count a tic value may be formed in 
the exterior of a processor 1, and you. may use for measurement of the monitoring of the burden 
of a processor 1, or the predetermined time amount T mon. 
[0149] . 
[Effect of the Invention] Like the above explanation, according to this invention, whenever 
predetermined time amount passes, the use situation of a processor can be specified, and clock 
frequency can be switched appropriately. Moreover, according to this invention, according to the 
directions from the user program which a processor performs. the clock frequency of a 
processorcan be switched appropriately. 

[Translation done.] 
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'!J-Q)~f,lfl!ti::.M.&t L.t::.!li.Jf'FJS.lilll~:a:-~)EL., :1'o t y"if" 

Q)!tif.Jf'F)aj~~:a:-WJ '? ~X..:O::. c il~~'j:. L-v'o 
[0 o 1 7] ~lSI::., -:/'oty"!f-l;:~~:a:-~M:--9~ 

t::.ilbiJ)m$i:. c, ~~m7!§l:i0• G :1'o -e Y "!1-I::.~M:-~ .n~ t~t 

~mJ±O)::k~ ~ ~ltlll~T~~$i:ftl!J~~-c :a:-®.:t, M~ 
~m~mi"J:, :1'ot c;vi::.~M:-T-.:O~fEIJ)::k~ ~ :a:-:7F-r 
7--!?:a:-, 7"otc;~(l)~f.i':S::c!IVJfFJS.lilll~~:a:-MJ:t-M 
ltt::.7--7 c ~ ~I::.WCttL-, ~~)aJ~~ftl!J{!Ep~-~'J:, M 
~~'lti~ml::.~tt~.n-cv'67--7 :a:-$1¥.\ L-~, ~~~ 
f,lf:S::~lli~~l;: J: I? ~ili ~:h,t::.:1'ot c; "!f-IJ)~f,iJiiKM 

[0010] 50 .&tL-t::.~M:-~J±IJ)::k~ ~~4\'f)EL-, ~~~ftjfj~~-1;: 



0039

5 

J: I?, iNfiCtlt?l§i:t.J~ G :::t'ot y ~~;:~ij<~ ~ ;h,.Q ~?l§i:~E£(1) 

*~~:a-' !ll¥~l-t;::~~~J±(l):;k~ ~ l;:flliJ~~it.Q.:. c 

:lJ~.i!'£ 1..-lr'o 
[ o o 1 8] '£ t;::, .:. (1)~~(1)~ 2 (l)l\L~I;:f*.Q !I!IJf'F.m.J 

i1Si~flliJ~:.r A 7 A!'i, ::;t'ot :;t -lj-O)l!Jf'F.m.Ji1Si~i- 13 !l!:l.JI'l-9 
h::~I?~X..Ot;::~O)b(l)~ii:>-?-c, PJT~(l)?'-1 ~ :---~1;: 

-c::::t'oty~(l)~W~i-~=7'9/~l-,PJT~O)~OO~ 

~i&IT .o ~ e: {;:, -=E-= 7' Y :---~ t..t;::~wtl;:£--?v'-c:::t' 
0 -e :/ ~(l);fiJJfli"lR.i-!11¥~ L-, *~ L-t;::;fiJJfli"lR.!;:J;t c 

(4) !1\¥002002-182776 

6 

-c. ~'lli!0)7::1'!J -7--:,;3 :---~~~rr-t"o. t~:to • . /c 

-c ::;t'ot y -lj-(1)!l!:l.Jf'F.m.li1Si~ i--!W I?~;{_ o, .:. c ~!l?tW: c 10 

To. 

. ty-!J-1I'i, ~~it~ii!3[7~ A::7~-~0){:E;t\(1)~~ 

-~~t;,::;t'o~7Ai-~77-tl:lL--c7::1'!J-7-:.r3/5i

~ff l- -c b J: lr'o '£ f;::, :::t'c t 7~ ll'i, 1 7-:/ ::7;:: C 

1:: :lJ ? / " 7 :/ 7"T 0 7- :/ ::7 . :lJ ? / 7' 1 0 :a--om*--cIt\ 
Oo .:..:.~. 17"7::71"±, /ot7~11;:~~~ho 1 

--?0)::7o7::7m%~~~To. T~.b~. 7"7?·:/J? 
/7'10~.~;.:t~::;t'ot7~1~~-~h6::767::7 

m%(1)~~~ffii?I7~(1)7'--f~:---Y~::7o7~~~:/J 

?:---1--t-o.:.ci;:J:.J?. :/J?:---l-Y77"T6o 
[ 0 0 2 6] ROM 21"±. 7r~-1 A t:7-1' .rt~o -?f

::;t'oY7A. OS, 7/9?"-:.r3/::1'oY7A~~~ 

~To~/:l:l}j!J:JflO)lle.@l!m~ii:>6. '£t;::. ROM 2l'i, 
~ 2 (a) !;:{fg~To J:? f~!l!:l.JfF.mJi1Si~7-7'7-:7;v 

11i-~-L--clt'o. 

[ 0 0 1 9] ,:.O)~~!::J:hl'i:::t'o-e y-lj-0)~{.1J:A~-=E

=7'.!J/~T0.:.c~::1'oty~O)~Jfjil'lR,~!I\¥~L-. 

!II¥~ L-f;::fljJfl*"tJ?.I;:if.bit-c:::t'ot y ~(1)!l!:lJ{'Fft!lJi1Si~~ 
-!W~~;.:t.Q.:.c~~~.Oo .:.n~J:I?, :::t'oty~(l)!l!:l.J 

f'Fft!lJi1Si~~. ::;t'o t y ~(l);fiJJflil'lR,I;:if.bit-c:i®-ttUI::-gJJ 
!! ~;.:t.O J: :'H;:flliJ~-t-6 .:::_ c :.0~~~ o. 
[o o 2 o] '£t;::, :::t'oty-!J-il~~ffT.O.::r.-"!f:::t'o~ 

7 AiJ>f:::> O)m~I;:J;t t:. -c:::t'o t 7~(1)!l!:l.JfF.mJ?&~~-gu IJ 
~;.:t 0 J: :) 1;: L- -c b J: It '• 
[0 0 21] ,:.(1)~~(1)~3(1)l\l.,~l;:f*o!l!:lJ1'Fft!iJ~~flliJ 

~J.J?'EI'i, ::;t'o t 7 ~O)iiJ{'Fft!lJi1Si~i- 13 !l!:l.JI¥)1;:-gl] IJ ~;.:t 
ok~O)j]?'E~~-?-c,PJT~O)?'-{~/Y~-c:::t'oty 

~O)~•a:a--=E-=7'Y:---~L-.PJT~0)~00ffi&i&!To~ 

c 1;:, ~=7' !J /~l-f;::~·;lil;:£--?lt'""C::::t'oty-lj-(1) 

~Jfl~m:a-•~t..,!l?t~L-k~Jfli"lR.~J;tt:.-c:::t'oty 

-lj-(l)!l!:l.Jf'F.mJ~~:a--ttUI?~*-o • .:.c~!ll¥u.&cTo. 

[0022]'£k. :::t'oty-!J-ffi~rri""o.::r.-"!f:::t'oY 

7 J, . .-fpf:::> O)m~I;:J;t t:. -c:::t'o t 7 ~O)!I!IJ{'F.mJ~~~-gu IJ 

~;.:t-c'bJ:Ir'. 

[0023] 

[~~O)~:b'ii!(l)~~l f.!. Tl::. ~i'!iii-$~ L- -c • .:. (1)~ 
~O)~:b'ii!O)~~I;:f* o!l!:l.Jf'F,m.Ji1Si~flliJ~'iA 7 Al;:--?lr' 

-c. mm:11f¥aj[!,:f:!!'tlfi* 1 o o I::J®Jfl L- t;::~i-fftll::. ~ 
k-.fBI;:IDi~T 6o 
[0024] ,:.(1).f'lf'l1f.~J:!-*100~.~*-~. 
mm:~li!S'm~PDA (Personal Digital Assistant) , 

/- r-/~ ~ ::z :--- e: v'-? t;::. fififflm11mt.J, s1ro ~? M L- t;::*"~ 

-c''b!IJ:IJfF<iJ!llif~-*~~-c'ii:> ~' ~ 11::~-r J:? f~t\iP.t 
i-11fL--cv'o. ~~To J:? 1::, .:.(1)mf'lftl1f¥ajl!,:f:!!'tlfi* 
1 0 0 l'i. :::t'o t :;t ~ 1 c. ROM (Read Only Meinor· 

y) 2 c, R .AM (Random Access Memory) 3 c. AfJ 

$ 4 c • ~~illtl~$ 5 c. ~~$ 6 c. ~?l§i:i!liJ~Jm 7 
c. m1lm 8 c i-vm ;.:t -c1r 'o. 
[ 0 0 2 5] ::;t'o t 7 ~ 1l'i. fftlX.I"iC P U {Central 

Processing Unit) , ii:>o lr'l'iMP U (Micro Process in 

g Unit) ~n,.Gm.o.t~n • .:.O)mm:t~Wj[!,:f:!!'tlfi*1 o o 
~~O)!IJ:IJfF~M-Tok~O)bO)~ii:>~o ::::t'c~y-lj-1 

~.os <~~~-7~:---~:.rA7A) (1)~•0)-r.~ 

X.l'iROM 21;:~~~;h, ""(1r'6 ::;t'o ~7 A~~.ij./:l:l 1..-

[ 0 0 2 7} l!Jf'F.mJi1Si~7-7'7-:-7;vl 1l'i, ::;t'ot 
7~ 1 ii'>PJf~O);!!JJr,.~f"'ll;:~ff L-f;::?' A ::7 ~tJJJ6~J:!I;:Jt 

~~nt;::7 7 ::7fl[t.J>G, :::t'o t 7-!J- 1l::%f L--c~~T o 
!IJ:IJ{'F.mJ~~a:::t'ot 7"9-li;:~MT6m£EO):;k~ ~:a-

~7-7'7-:/;v 1 ll'i, ::;t'ot 7~ ll::;t.TL--c~~PJ 
trut~!IJ:IJf'F.mJ~~i-7FT rm~J{'F)j!jj~~J , 7- v ::7{i[O):Ill::k 
wi-7FT rncKmaxJ , 7-7::7 fi[(l):llld,fi[~~T rncKm 
inJ, ::1'ot7"9-1"'-0)~$~mJ±O):;k~~~~T r~~ 

~EEJ ~(1)7-?'n~sm.o.t~ho. 

[0~28]RAM3~.::1'ct7"9-1~::1'o~7A~ 

~ffToi!rRO)?.....;?x!J 7~~~L-, 7-7'(1)-Mj(f:)t~ 

~m~:a-PJillicTo•~PJ!ru~~-~Jm~ii>.Oo~:.:t 
1£, RAM 3 l'i. jgJ 2 (b) !;: {9iJ~T 0 J: ? t~l!Jf'F.mJi1Si 

30 ~~::1t'lf:f:!'T-7;vl 2 ~{:~ff:T6o 
[ 0 0 2 9] !IJ:IJ{'F.mJi&i~~*'lf:f:!7-:7;v 1 21'i, :::t'o 

t 7"9-1 :ll;~:ffTo.::r.-"!f7"o Y7 At.J~G~::1t ~;h,t;::l!J 
f'F.mJ~~i-'lf:f:!T o k/I:J(l)-T-::1';-v~ ~I? • .::r..:_"!f:::t'o 

~7A~G0)~::1t:::e:~•t'F.mJa~:a-•~T.ok~~w 

:f:!*%:a-~-rr~:f:!#%J. ~*~n~!IJ:IJfF.mJ~~:a-~ 

T r~::1t.mJi1Si~J ~(1)7-7' t.J>G~P.t~h6. 

[0 o 3 0] AfJ$41"±. -f~U;.:tl£:\'--/~7 ~~"Y?A, 

#-1 :----r ~ :---::7·7/{.-{ ..7-.~il"G~P.t~h • .:.O)m1!rM¥fi 

~:f:!!'tlii*1oO(l)l!J1'F~m~T.om~Mw~.x*&a 

4o ~*i-~TT"-7' ~:a-Jo...1JT o t;::~O) 'b 0)~~ oo 
[ 0 0 3 1] *7FilllJ~$51'i. fftlX.I"iVRAM (Video

RAM) , LCD (Liquid Crystal Display) ~ 7 .1' /{~ 
t.J> G#fP.t ~h. :::t'o t 7 -lj- 1 t.P G~ltfd!iJ~7-7' ~!;: 
);tJ.::,""(*~$60)!IJ:IJ{'F~~~TQk/I:JO)bO)~ii:>Oo 

[0 0 3 2] *~$61'i. tftlX.~LCD/~;f..;v~t.J>G#f 

P.t~n. *~flliJ~$ 5 (l)iJlti~l::::r;t-?td!!i~~:a-*~-r.o 
t-c../I:JO)b0)~~6. 

roo 3 3 1 ~flliJ~'im 11:t. wux.~:rA--r :;tr:---~v"'f 

.::1. v-7~t.PG:tf4P.t~n. ~?l§i:sn~s~~~ntdi~?W-~ 

so J±~PJT~(l)®±fiOCI;:;ij[/£ L-, ::;t'o t 7-9- 1 t~ c·I;:{IH~T 



0040

7 

.:0 fc_~<l) bO)"t'Jt>.:O. ::.::. ""\:, ~i!J!J1il!$ 7 1"±, 7"o t 

v -tJ- 1 r;: {!t**t- .:o ~J±O)::k ~ ~ a-~:£-t- .:o::. c -e-f:ll<**m 

na-~mL.~~~~~O)w1iiJa-~~c-r.:o. *k.m 
~i!J!J1ill$ 71"±. ::. O)~JMW'I1f¥1Ht1I!Ih~* 1 o 0 ~;~~it~ 

:7E1it~l;:~m~ ntc.~, :7E~~~;: t Y " ~ ntc. I§' 

a-7"otv-tJ-H;:Jffi~L. m~80)3'fma-OO!Ia-t-.:O. 11!!. 
JJ, ~ffliJ~ili 1 tt, ::. O)m11f'!1f¥lBl!,JM!lilM* 1 o o c :7E 
mt!l~c O)~mii~1W1ilc~h:O c' -tO)I'§'a-7"o t v-tJ- 1 

l;:iffi~ vc m~ s <7)3'f11!k~ 7-t- .:o. 

(5) 

[0 0 3 4] W:~81"±, #UX.I'ilJ7'/A-l:t"Y1it7!!1~.:=. 10 

v -T;v7l<*-1 :::t:Y1tt7!!1 c v'·:>tc., 3'E'Et~~f.t1tt71!!. <=~ 

~71!1) n, ~:mliX ~ n. ::. O)m11ftJii¥~I9l11M!lilM* 1 o o a-~ 

~-t-:ok~O)mna--f:ll<**t-:ok~<l)'b<l)-eJt>:o. 

roo 3 sl ~~;:. J:.~am'J5Xa-::tr-r.:omm=tt¥1l~JM!l'lffil* 

!JI¥002002-182776 

8 

ill 2 21"±, 7"o t y "!~- 1 tJ!~fiT .:0 ~.A :7 <7)~~~ -1 ~ 

::.--~~. tl1~9l1JM!O)~fimlfta · ~7 ~ -1 ~ ::.--~a-~t:l:l-t
.:Oc.:f-y?·;/J'/Y~10<7);/J'/YI-·~·•-t-.:Ok 

~<7)9l1JM!<7)~:rra-. ~·:.!i~t:l::l'iflS 2 o l;:m~-r .:o. * 
k. ~-1~Y~~I±l$22~.~~)E~Ghk-~T 
mon tJ;~i®Lfc_;:_ C a-/~7 ;;t-7/ .A~.:=.~ • ~ -{7 3 

· 0 1;: J:: ~ ~l±lt- .:0 c, 7"o tv"!~- 1 <l).fJJJf!:Jl;:iSH;:J;t C -c 

~f'FJlliJ?Bl~a- §~~~;:~ ~ ~*-:Of~~<l)~JM!<l)~ffa-. 

~~~~~i!J!J~$2 1l;::m~-r.:o. 

[0040] /~7;;t-7/.A~.:=.~. ~-17301"±. 7" 

otv-fJ-10)~Jf!:Jl;:ma-W&-t-.:O~Mc~.:om;E<7)-~ 

. T mun ;OS~i&! Lt~::. c a-~t:I:IT .:0 tc.~O)b <7)\:Jt> ~, 7" 
0 tv jj- 1 (J)fJJJf!:Jl;:iJ?.I;:J;t c -cl'Jf'FJlliJtlt~a-~ ~ ~*-Q 

t~3!J0)9l1JM!il~~n~n:o ::.- c 1;: ~ -e v "~n-c. ~v~ 
i&!~r .. 'JO)~l~I!Ja-oofta <!J .A?'- J-) -r.:o. 

[ 0 0 4 1 1 ~ .:=. ~ 7 7 ~ 2 3 I"±, ~1!fTit¥!l9l11M!!'IIffi* 1 
ooffi7"ot~-tJ-1~~m:Jl;:m~.htc-ctJJ~~~~a-13 

~~~;:~ ~ ~*-.:Ol'Jf'F~- ~-c."itt>:Oil>~il>a-~-rtc.~O) 

'bO)-eJt>:o.-t-~b~. ~=~77~23~.•*m• 

1 0 0 IU3P-c7"o tv -tJ- 1 il~ 0 S a-~~t- .:0::. c 1;: J:: 

~~m~n.:o~w~~~w~~.A7A1010)~JM!~~ 

JiXa-. ~3a-.HL-cm~-t-.:O.~~t-.:OJ::5~. ;:.0) 

~f'F~~~ffliJ~~.A7A 1 0 11"±, ~w:ll:tHl::l$ 2 0 
c.~~~~~W~$21c, ~-1~::.--~~t:l:l$22 

c.~.=.~77~23c.~~~-~~~9l11M!$24c 

a-{iil! *- -cfP\'J;jt ~h.:O. 

m 9l1~!'IIffi*l00~7"oty~10)~f,ij·a-~.=.~l)/~ 

L. -c~f'F.@J~~a- § !WJ~I;:~ ~ ~*-.:Ot'Ji'F~- ~ ({&~ 

[0036)~·-~t:l:l$20~. 7-v?·ft'//~1 

0 <7) ;JJ '/::.--Hilla-Jf!v'-c7"o t v-tJ- 1l;::b>il~.:o~••a

~lliT .:0 tc.3!J0)9l1JM!a-~rr-t- .:0. ~JX.I:f, ~-li~lli$ 

20~Tv?·ft'/Y~1.00);/J'/YI-.(:f-y? 

•> a-••-r.:o::.c~J::~. -~<l)·~~~~n~nk 

~.A ?~~J~9l1JM!I;:-c~Lt~7-v?•a-3lt~. ~ruota 

I_ticksc L -ct9:;E-t-.:o. ::.::. -e. ~-·~lli$ 2 o 
I"±, TV? · ;iJ '/ /~ 1 0 0);/J '/Y Hili:a-~-t-~~Tick 

_Reg_OLD.&VW2~Tick_Rega-Jf!v'-c, ft '// Hmra-•• 30 

-r .:o tc.~0)9l1:@.a-~n-r:o. 
[ o o 3 7] W2~ick_Reg_OLm"±. 7"o tv -tJ- 1 ~~m:f:E 

~fi~0)~~?~9l1:@.a-W~~X.k~-1~/~~--~ 

9l1JM!<7)~fia-OOM-t-.:0~-1 ~ Y~ldolt.:O:f-v? ·ft.? 

/~ 1 00);/J'/YJ-•a-~-t-. *f~. W2~ick_Regl"i, 
m:t:EtU<>~t.:OTv?. ;fJ ?::.--~ 1 o O)ft ?::.-- H~a-~ 

To 
roo 3 8l ~~~~~llllJ1il!$ 2 11"±. ~·•~t:~:~• 2 

T6/~7;;t-7:..--.A~.:=.~~- I-*M2) \:Jt>:O c ~. " 

ON" c~.:O. *k.~.:=.~77~23~. :1'oty-f}-
1I;:J: ~ ~fi~h.:O.::r.--!f7"o ~7 Ail> G(J):m~I;:J;t C 

k~Wfll1J?Bl~"t"7otv"!l-1a-~i'F~it.:O!WJW~-~ 

(:fit~T.:OiiliJ)E~~~t!Ji'F~- ~M3) -e<tt>.:o c ~. " 
0 F F" c f.t:O. 
[ 0 0 4 2] !Wlf'F~- ~-·t9:~9l1JM!$ 2 4 J"i, 1ft?m{ 8 a-~ 

:A Ltc.H~f,t e:·t::m)E<l);fJ}Mft9l11M!a-~rrT.:O::. c I::J: 

~- ::.O)m11fm¥~I9l11M!lilM*1oo<7)tJJ~~-~a-t9:;E-t-

[ 0 0 4 3] bl.-fR, ::.<7)5e~0)~1i'rl!:<7)%f!!H;:f*.:Om11f 

'!1f¥1l9l11M!l'lffil* 1 o o O)JVJf'Fa-m~-t- .:o. 
[ 0 0 4 4] ~ 41"±. •*t1f¥1l9l1JM!l'lffil* 1 0 0 O'J~f'F~ 
-~~~-9~-e<tt>.:o. ~~T.:OJ:5~. ::.O)a11fM·~ 

JM!l'Iffil* 1 0 0 I"±, m~;;&"7~- ~M 1 O)l;til~ • .;~7 ;;t-

7:..--.A~.:=.~~-~M2c, ~E;E~~~~w~-~M3 

c ~ir11l*- -cv':O. 
0 I;:J: ~ ij9:)E~ht~W2~Total_ticksl::£-?v'-c, 7"o 
t y-f}-1 O)llVJW~~~(J)W~a-llJIJ~T.:O. }llij~~W~llJIJ 

.m8 2 1 I"±. 7"o t y -tJ- 1 <l)t/Jf'F~~~a-w ~ ~x.:o ~ 

[004 5] /~7;;t-7/.A~.:=.:$7~-~M2J±, :1'o 

~ tv"!I-1<7)~••~~.=.~~::.--~L-c~Jf!:Jl;:ma-•;E 

L. !JIJ)E Lfc..fllffl~ml;:~ C -c~i'F~~~a- § !WJ~I;:~ 

1;:, ~~i!J!J1il!$ 7 I;:M L -c ~ 7" o t v -tJ- 1 1;: -f:ll<**"t- .:0 ~ 

~w:EE<l)*~~<l)~~a-m~-r:o. ::.(J)~.JlliJ~~w~ 

llJU~$ 2 U"i, ROM 2l;::f~Jf:l~h -cv'6i!Wf'F~tlt~7 
-~7-7;v1 1 a-•mtL-c, ~lll!J.m$7ii>G7"ot 

y"!l-11;:{!t~~n.:om~~J±<7)::k~ ~a-m.~-r.:o. 

[ 0 0 3 9) ~-{ ~ /~~l±l$ 2 21"±, /~7 ;;t-7/ .A 

~.=.~·~-{?3o~~*--~r.t~~lli$2o.&v~~ 

~W~llJIJ~$ 2 1 ~''*f11!<7)9l1JM!~~D'T6?7 -1 ~::.--~a-

~~~f,tJV.JfF~- ~-e<tt>:o., 

[ 0 0 4 6 J liliJ}E~tlt~~fF~- ~M31"±, :i'oty~ 
1 :Ot~fiT ,:O.::L--!f7"o ~7 A:O>G O):m7f-:I;:J;t Ctd!IJW 

~~~-e7"oty"!l-1a-t'J~~it.:Olbi'F~-~-c."~.:O. 

[ 0 0 4 7 ] ::. <7)•11ft'Jii¥1l9l11M!l'Iffll* 1 0 0 !"±, iltim{ 8 ~' 
~A~h.:O c, ~~JlliJ?Bl~lll!J~~.A7A 1 0 1 ~t~!liJ 
L. ~f'F~~ ~~}E9l1JM!$ 2 4I::J:: ~, t'Jf'F~-:- ·~~~~ 

;E~n.:o. 



0041

9 

~~:t-7-"E-- t-"'M 11~-c 1ftl.::tl:f.A..7J$4 iPG.A..1J ~h 
t;Jlli~ili¥!H~-J:: 1?~8 :a:-r.tAt"".OI§'O):j:§'~~~IT-Oo 

::. 0)~, !I!JtF-=c- t-"'IDtJ'E~~$ 2 4 l:l:, ~ 5 0) 7 0 -7 

-r-l-I~~T/~7;i-7~.A.":t-::::.?'WWHt~~~~ffT 

.o::.~~.tl?.a•nr•~~•*1ooO)!I!JfF.":t--t-"':a:

/~7::t--7~.A.":t-::::.:7.":t-- f:M21~~JET-0o <iTJ.Ov' 
l:l:, !IIJ{'F"'E-- t-"'IDt}E~~w 2 4!-;l:, ~ 6 0)7 o-7-r

l-I~:.'FTffi!J'Em!~lt!I!Jf'FW::!"!IHt~~ :a:-~ffT .0 ::. ~ ~~ J:: 

(6) !Wf002002-182776 

10 

{T2 3.:6~" ON" ""t><iTJ-O~~HJIJT-0~ (.A7::;;7"S 10 

I~""CYES), /~7;t--7/.A-=E-::::.?' • ?'-173 OI~J:: 

-ogi&f!f.YF,.'jO)~l!l~~~ll:: ~1t-O (.A 7 :::;;7"S 1 1) o 

[ 0 0 6 0] ;t t;:, !I!JtF-=c- 1-'ID!:J'E~~~~ 2 41:l:, -=c.:::. 

?'7,V23~"0FF" ~~-c····~~-*10 
0 O)!I!JfF-=c- V:a:-ffiJJ'E.m.l?Bllt!I!JfF"E-- !-+M31~ID1:1ET-O 

(.A7::;;7"S 1 2) o 

[0061]~~.!11JfF"E--I-'ID1:1E~~$24~, ~E 

I?, ··fff·~~-* 1 0 0 O)!IIJ{'F-=E-- l-+~ffi!}EWJ~lt .A 7::;; 7"S 1 0 I~ -c, "£:-::::. ?' 7, V 2 3 .:6~" 0 F F" ""t' 

!IIJ{'F"E--!-'M31~~1ET-Oo 10 <iTJ-O~~JJ.liJT-0~ (.A7::;;7"S 1 OI~""CNO), ~E.A 

[ o o 4 9] !IIJ{'F"E-- FID!:J'E~~$ 2 4 l:l:, ff~*-.l:f, ~ 

~8 O)iSt_A.;Q~:j:§'~~ht;:~I~.A..t.l$4 tPGA.fJ ~ht;:t§' 

;;r-fffg~, 11tt1Jit 8 :a:-iW§JWJtl1f Lf;:~l~~r"t .o !I!Jf'F"E-- r 
~1~£-:Sv'""C, ~50)7o--T-r- H~;;r--r/~7;;t--7 

~ .A"E-::::.:7WW!ft~~- <iTJ-0 v'l:l:~ 6 (7)7 o-7-r- 1-

l~;;r--t-ffi!J'E.m.J ~lt!I!Jf'FWWJ-ft~~ ~ ~ffT -0 o 

[0050]0-TI~, !Z150)7o-7-r-H~:.'FT/~7 

* -7/ .A -=c::::. :7 WWJ1t~~~~ --=>v '-c~~T -0 o 

I o o 5 1 l !I!JfF"E-- p-~J'E~~$ 2 41:t, /~7 ::t--7 

~.A-=E-::::.:7WWJ1t~~:a:-OO~fiT-O ~, "£-::::..?' 77 {T2 3 20 

.:6~" 0 F F" ""t><iTJ0.:6>i!ft.J>:a:-~JJ.l1JT0 (.7.7 ::;;7"S 

1) 0 

[ o o 52] !IIJ{'F"'E-- F~J'E~~$ 2 41:l:, "E-::::.?'7' 

7'23:0'" ON" ""t><iTJ-Ot~JJJIJ-t'"0t (.A7::;;7"S11~ 

""CNO) , •• 11lfta~~-* 1 0 0 O)t!J{'F"E-- f:';Q!g;EI~ 

/{7 ;:t--7/.A.":t-::::.?'"£:-- FM2 ~ f.t--=>""Cv'0 ~ ~ -c, 
-tO)* ;tr~ 7 ;:t--7 /.A"£-::::. :7 WM-ft~~~~ TT 0a 

I o o 53 l -Ji, !I!JfF"E-- t-"'~J'E~~$2 41:t, -=c.:::. 

?'77V2 37.1~" OFF" ""t><iTJ0~~JJ.liJT0~ (.7.7::;; 

7" S 11~ ""CY E S) , jftfili:lt~l±l$ 2 0 7.1'7:::;; ~ • n '/ 30 

~?' 1 00)1J 7~ HiR:a:-f1f-.T-0f;:?l)l~fflv'-0~ltTota 

I_ticks:a:--ito ~~-c. WM1tT-0 (.A7:::;;7"S 2) o 

[ 0 0 5 4] !I!JfF"E-- }:~}E~~$ 2 4 !:l:, jftfiliii~l±l 

$2 o~m~ttiiD~fll!Jm~~ 2 17.J'fflv'-0~~Tick_Reg& 

tfW2~Tick~Reg_OLDI~--=>V'""C b l<rH~H~-it o ~T0::. t 
. ""t'~ WW.Ht-t-9 (.A7::;;7"S 3) a 

[ 0 0 5 5] * t;:, !I!JfF"E-- 1-'IDI:J'E~~$ 2 4 l:l:, /{7 

;t--7/.A"£:-::::.:7·?'-{730~9t:::;;!-~-c.~~lf.Y 

f,'jO)~l!l~:a:-.7.:7- 1- ~1±"0 (.A7:::;;7"S 4) o 

[ 0 0 56] ::_0)0)1:;;, !I!Jf'F"E-- FIDt:fE)'l}~$ 2 4l:l:, -40 

"E-::::.?'77V23:a:-"oN" t~-c••··~~~*1 
0 0 O)!tiJfF"E-- t::a:-/-::7;t--7/.A-=E-::::.?'"f:-- FM21~ 

~;E~ (.A7::;;7"S 5) , /~7;t--7~.A-=c::::.?'WWHt 

~~:a:-~TT-Oa 

[ o o 5 7 J Vzl~. ~ 6 0)7 o -7-r- J-.1~:.¥-t-fi!i!J'E)aJ 

~~!t!Jf'FWWJ-fl:;)'li,~l~--:>v'""C~~T-0. 

[ 0 0 5 8 ] !li:JJ{'F.":t-- 1-'~J'E~~$ 2 4 l:l:, fj!il}EWJ~tt 

!li:!JfFWWlft)'l}~:a:-OO:Illl'T0 ~, -=c.:::.?' 7 7 {T 2 3 7.1;" o 

N" ""t'<iTJ0t.J>i!fil>:a:-1f!IJJ.liJT9 (.A7:::;;7"S 1 0) o 

[ 0 0 5 9] !li:!Jrl="'E-- 1-'IDt:fE~iJl!.$ 2 41-;l:, "£:-::::. :7 7 7 so 

7:::;; 7" s 1 1 , s 1 2 O))'J}~ :a:- .A::\'-:::;; 7"T 9. 

[ 0 0 6 2] ::_0)0)1:;;, !I!JfF"E-- "'~~~~$ 2 41-;l:, 

RAM31~{:lF:1-f~h -c:v'0ifttlfFWJ~~~:s:jt'lf~7-:7;v 

1 2 :a:-WM-ft L -c (.A 7:::;; 7" s 1 3) , ~~ml~lt!I!JfF 

WWHt~~~~TT-Oo 

[ 0 0 6 3] *f;:, !I!JfF"E-- FID!:J'E~~$ 2 41:t, •• 
'!Wta~~li~M* 1 o 0 O)!I!JfF"E-- F~~/~7 ;:t--7 /.A "E-.:::. 

?'"£-- FM2 ""t'<iTJ-0 ~~I~, ffil~Ji!\l?Bllt!I!Jf'FWWHt)'l}~ 

~~fTT-0::. ~ I~J:: I?, !I!Jf'F"E-- 1-':rt-fi!ii~Ji!\l~lt!I!Jf'F"E

- FM31~~1ET0. <iTJ0v'~:l:, !I!JfF"E-- F~;E~~$ 

2 41-;l:, ••t1lf¥1l~~-* 1 0 0 O)!IIJ{'F-=t-- t-"';Q!ffi!~ml 

~~!I!JfF"E-- t-"'M3 <::<h-0 ~ ~~~. /~7;t--7/.A"f:-::::.. 

?'WWl-ft~~:rt-~ffT-0::. ~ I~J:: ~, !I!JfF-"t-- f::rt-/~7 

;t--7~.A"E-::::.:7.":t-- FM21~ID1:1ET9. 

[0 0 6 4] !I!Jf'FWJ~~ftl!J{Jtp~.A7A 10 ll:l:, ::_0). 

•t1lfta~~•* 1 o o l~:toli'-c-mWR8 .:6~~.A.~h0 ~, 
?'-1~/~~l±l$2~~. ?'.A~O)-!P].?'-{~/~~

~)'li,~O)~fJOO~·~T?'~~/V,&rfT~JEll}Gh 

f;:IF,!frdJTmon t.J!~i&fl-f~?'~ ~ /~~~l±lT-Oo 

[ 0 0 6 5] ?'-{ ~ ~{T~I±l$ 2 21:t, ?'.A~ 0)-\W~?' 

~~/Y~-~~~O)~ffOO~·~T?'~~/V~~I±l 

T-0 ~, ~ 7 0)7 o -7-r-1--I~~TTotal_ticksf.tf._ 

)'l}~O)~fi:rt-, jftf.iit~l±l$2 o l~:m;;r--r.o. ::.O)Tota 

I_ticksf1flw:)'l}~l:t, 7:::;;~ • n?~?' 1 00)1J'//l

~~f1f-L-c7"ot::;;~10)jrtf.jit:rt-~~T9~~0))'!} 

~<:<iTJ-0. 

[ 0 0 6 6] ~-:FI~, ~ 7 (7)7o--T-r- H~;;r--t-Tota 

l_ticksf1flw:~~~~--:>v'""C~OOT9. 

[0067]jrtf.it~l±l$20~, ?'-1~~Y~I±lfi2 

2 n'GO):J'§'~I~~~~ ""CTm:ai_ticksf1flw:~~:a:-OOfrfiT . 

9~, -=E-::::.?'77~2 3.:6~" ON" ""t'<iTJ0iP=i!fil>:a:-~J.giJ 

T0 (.7.7 :::;;7"S 2 0) • 

[ 0 0 6 8] jftf.i:lit~l±l$ 2 0 l:l:, -=c.:::.?' 7 7 v 2 3 

t.Jt" OFF" ""t><iTJ-Oc~J.giJT-0~ (.A7:::;;7"S 2 01~-c 

NO) , -tO)**Total_ticksf.tf·)'l}~~~TT-0. 
[0 o 6 9] -jj, jftf.i:S:~I±l$2 Ol:l:, "E-;_?'77Y 

23tP' ON" ""t><iTJ-O~~JJ31JT0t (.A7::;;7"S201~ 

""CY E S) , W2ltTotal_ticks~~:<ET 0 t;:~O)~~~ 

~ffT-0 (A7:::;;7"S21).T~b"t:;;,jftf.iM~I±l$ 

2 0 l:l:, W2ltTick_Reg.:6> G~~Tick_Reg_OLD:a:-~ L-511t' 
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tc{iU::., ~lttotal_ticks(7)~tfftiH::1J!l::t-frb1!-t;:. b (1) 

=a:, ~td::.W2Ittotal_ticks c L.. --c~:<t-9 9. ::..tt,I;::.J: 
~, ~l'ttotal_ticksl;:l;t, :f'o t :Y-!T 1 (7)~:f;ifiiU;::.%f 
~ L.tc'T':Y~ftiltJ~~Jt~~.h. :;tot ':Y"lT 1 (7)f!J.ffl:t;l(l5[.;6~ 
~}EiiJjjg c f,t. 0. 

[ 0 0 7 0] ~:f;if;lt~l±lil'll2 0 I±, ~lttick_Reg(T)~tf 
ftil:a-, ~td;::.~Jttick_Reg_OLDc L-"C~}Et...t;:.Q)'f? (.A 
T':>'7"S 2 2) , Total_ticks~~)t!,~:a::.-~T-99. 

(7) 

[ 0 0 7 1] 'J:.t;:., -7 .{ ~ /~~l±l$ 2 21±, /'7 ;t-
~/.A~:-7·9-1v30~J:~.~~:<t~G.hk~~ w 
Tmon tJ;rg~ L..tc.:. c:a-~tl:lT0 c, [g) 8 (7)7 o~'J--¥ 
- J--1;::.7f--t-ltif'F.mJ?lt!J& § lt!WJ~)t!,:fJEQ)~tJ" :a:' . .mJ?ltiJ&-!W 
~lfliJ1lil!tm 2 1l:::.ni7f-T 0 • .:. Q)ltJf'F.mJ?ltiJ&§ !!!JJWJ~)t!,:fJE 
I±, 7"o t :Y -!T 1 (7)fJjffl:t;l(l5[.1;::.~ C ""C!I!iJf'F.mJ?lt?J&:a- § lti 
1¥.! 1:::.1[) ~ ~;t 0 tc ~Q))t!,:fJE -r: £!;;, 0. 
[0072]~~~.[gj8(7)7o-7-¥-l--~7f-Tltif'F 

ftli.l?lt?J&§ Jji]WJ~)t!,:fJEI;::. --::>lt '"C\m.00-9 9. 
[0073].mJiSlRWJa~•$21~. -7-1~:..-?~l:l:l 

il'll2 2 iP G Q)fl:i;T;-1:::.~~ L.. "Cltif'Fftli.l?lt?J& § ltJ-t;IJ~)t!,:fJE :a::.
OO:Mi-90 c, :f'ot :Y'V- 1 tJ~m:t£-7 A~ :a-~:rrc:p-c£b9 20 

il•-e:fil>:a-tfJ.53!JT 9 (.A 7 :Y 7" s 3 o) • 

[ 0 0 7 4] .mJ?lt?J&-!W~illiJ1;illil'tl2 H±, -7 A~ :a-~ftc:p 
l:<b9ctfJ.531JT9c (.A7:Y7"S 3 OI:::."CYE S) , ~ 
l'ttotal_ticks:a-~:Q:T 9 t;:.~<l))t!,:fJE:a-~tTT 9 (.AT 
:Y 7" s 3 1) • -91.t.b't?, .mJ?ltR-IW~!l>IJ1lil!=im 2 U;t, ~ 
RTick_Regil• G~IJ&Tick_Reg_OLD=a::~ L.511r 'tc{i~];::., W2 
~otal_ticks<7)mt£fi1i::a-JJo::ttc b Q):a-, ~td:::.~Ittot 

al_ticksc L.. --c~:<tT 0 •. 
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7':>'7")t!,:fJE:a-~tTL.. (.A7:Y7"S34) ,:t'ot:Y'V-1 
(7)ltJf'Fftl1l&R:a-~o':Y~7:Y7"T9. ~.to, :t'ot':Y-!T 
1 (7)!1!1Jf'Fm&a:a-m:tt-r-9 ~ o ';/ ~ m%1±. 7 ';:! ~ • j] 

r)Y-71 O:il;j}r)/ l--7:Y7"T9t;:.~O)~o :Y~fl[%,!:: 

l±~t.t. 9 'b (1)-c;t;;, ~. ::. (7)mflfm¥R~~lllffi* 1 o o (1)'* 

ftlli:I:::.#U~~.h0 b(7)1:£b0o. 
£ o o 1 9 1 -~, .mJ&RWJ~lfliJtavtm 2 1 1±. ~:ttma 

R F cpu tJ;ffl,t£(7)ltJf'Fftl1l1ltRW:r-c <b 9 c *'JJJIJ-9 9 c 
(.A'.T 77'S 3 31:::.--cNO) , ~J'Eftl1liStRF cpu il~. 7" 

ot:Y-!T 1IU31t9ffl.t£<7)ltJf'Fftl1l1ltRJ: ~,J,~lt':il>-e:fil• 
:a-*'J.53'JT9 (.A777"S 3 5) o 
[ o o 8 o 1 ftl1l&R-IW~!l>IJ1lil!tm 2 11±, rotJ'E.mJ11tRF 

cpu il;mt£(7)ltJfF.mJ?lt?J& J: ~ ;J' ~ lt' c *'J.53!JT 9 c (.A 7 
':>'7"S351:::.--cYES), -~T9lti1'F.m111tR~o7~ 
~r):,.-)t!,:fJE:a-~tTL..(.A7':>'7"S36). 7"ot:Y-!T1 
O)ltJf'F.mJaa:a-~o:Y~~r;;:..--90. 

r o o 8 1 1 -~, .mJiStR-~W~Il>IJ1lilltm 2 1 1±. ~J'Ema 
RFcru ;O~ffl.tE<l)ltJf'F.mJ&~c~l..lt'c*'J.531J-90 c (.A 
T77"S35~"CNO), .A7:Y7"S36<7)~1JE:a-.Ai\'-

77"T0. 
roo 8 21 .:.<7)(7)1?, .mJiStR-~WalfliJ•tm 2 1 1±. ~• 

Total_ticks:a::.-'1! o c L. --c, WWI1~T 0 (.A 7 ':>' 7" s 3 
7) 0 

[ 0 0 8 3] ;i::f;:_, .m11lt~-IW~!l>IJtl!l$ 2 11±. ~RTick 
_Regl;kT.JW2RTick_Reg_OLDI:::. --::>lt'"C b IRJ:j~H;::. '1! o c -9 9 
::. c -c, WWI1~-99 (.A7 ;;,.:;ts 3 8) 0 

[ 0 0 8 4] .m11lt~-~WalfliJ•$ 2 11±, /~7 ;t--v/ .A 

~:9·9-1v30:a-9t':/~L."C,~T.J~~~~<7)~ 

[0075]-~ • .mJ&RWJa~•$21~.7"ot':Y 
-!T 1 tJ~-7 .A~ :a-~tr L.. "Cir 'f.t.lt' c*'l.53lJT 9 c (.A 7 ':>' 7" 
S 3 OI:::."CNO). 7-T':>':t'S 3 1(7)~~:a::.Ai\'-':>'7"T 

9. 

•:a::.-OOM(Y.A-7-~) ~1!- (.A777"S39) ,ltif'F 
Jo .mJ?ltR§ltJ-IW~)t!,:fJE:a-~T-9-0o 

[0076] .:_(7)(7)1?, 7"ot':Y"!T1<7)ltJf'F.mJ?ltRct... 
--c~tcl:::.i5!::Q:T 9 ~:Q:.mJ?ltiJ&F = :a::.-!j\'f:Q:-9 9 (.A 7 :Y 
7"S32). ::.(7) •• .mJ1ltR-~Wa~•$21~, ROM 
21:::.ID:.~~.h "Clt'9lti1'F.mJ&iJ&7--7 7-7";v 1 1 :a-$ 
~ L.., W2IDotal_tickstJ;7f--97 ':>' ~ftill;::.~-fr L..tc :t'o 
.t':Y'V-1<7)ltJf'F.mJ&R:a-!j\'f;<t-9~.-9~bi?.ftli.l?ltiJ&-IW 

alfliJ1lil!$211±, ltif'F.mJ11tR7-:77-7";v111:::.'2!;J:: 
.h07--7 fTICKmaxJ lkT.J rnCKminJ c, ~IJ&Total_ 
ticks c :a-.t:t~ L., ?J&;;:t 1 I:::.;T;-9~#:a-flltllt;:. -9~-frl;::.)(t 
~L..tc-T--7 rltlf'F.mJ&iJ&J :a-, ~J'Eftl1l1lt?J&Fcpu c L. 
""C!j\'fJ'E-t-0. 
[R 1] TICKmin;;:;;Total_ticks<TICKmax 
l o o 7 11 m&aWJaflliJ1lilltm 2 u±. !j\'jJ'Et...tc~J'Em 

&iJ&Fcpu tJ;, :f'o.t :Y"lT 1l:::..tolt9mt£(7)ltJf'Fftli.l&iJ& 
J: ~ :k~ lt'il>.:S:il•:a::.--*rH.liJ-9 9 (.A 7 ':>' 7" s 3 3) • 
[ o o 7 8] ftl1JiSliJ&WJall>IHSVfro 2 1 I±, ~J'Eftl1l11tRF 

cpu n;m:(£<7)ltJf'Fftl1liSlRJ:~:;Ic~lt'c*'Jl.l1Ji""0c {7-7 
':>'7"Si3~"CYES) •• ~T9ltif'Fftl1l&R~o:Y~ 

[ o o 8 5 l t?zl:::., ma~-~W~!l>IJtavtm 2 1 ;0;, . M~ t... tc 
ltif'Fftl1l&R§lt!WJ~)t!,~<7).A 7 y :t'S 3 41:::.--c~tr-90 
ltif'F.mJ?ltR~ o y ~ 7 :Y7"~1JEI;::.-:;~lt'"C, I@ 9 <7)7 o-
7 -¥ - r- :a-$ Jffi L.. "CIDG 00 T 9 o 
[0086]ftl1liSt~-!W~~-$21~.ltlf'F.mJ&R~o 

':>' ~ 7y:f'~:f:1E:a-Jmj!€;--99 c, ~J'E.mliSlRF cpu il>. 7" 
o t 7 "!T 1 l:::..tort.9mf:E<7)1:1Jf'F.mJiStR c ~t.t.-:> --cv'9 tJ> 

-i:Sn~:a-trmu-r- 9 (.A 7 ';:! 7" s 4 o) 0 

[ o o 8 7 l ftl1l?ltR-~Wall>IJ.$ 2 11±, NJ'E.mJ&RF 
4o cpu iO;ffl.:(£(1)ltJf'F.mJiSlRc~t.t.-:>"Clt'l.t.lt', -t-t.t.b't?, 

~J'E.mJ&RF cpu c mt£C7)1:1Jf'Fftl1l11tR c tJi-i!c L. "Cv '6 
c*'JJJIJT-0 c (7-7 77'S 4 0 I:::."CNO) , -t'Q)j;'J:.tiJ 
f'Fftl1l1lt~~o7~7':>'7")t!,~:a::~TT0o 

£ o o 8 sJ -~. ma~-~W~lfliJtavtm 2 II±, rotJ'E.mJa 
RF cpu il~ffl,:(:E(7)ltJf'Fftl1l1ltRcAI.t.-::>'"Clt'9 c*'JBU-99 
c (.A7':>'7"S 4 0 I:::."CYE S) • ~J'E.m111tRFcru I:: 
M~ t...--c:t'o t 7-!T 1 ~~Ml-90fM~~I±fi1i:V cc :a-!j\'f:Q: 
-99 (.A777"S 4 1) • .:.(7)., ftli.l?lttic-IW~IIl!J1lil!$2. 

11±, ROM 2I:::.ID:,'I.@:~.h "Cir'0ltif'Fftl1liSlR7-:77-
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(8) ~00 2 0 0 2 - 1 8 2 7 7 6 

13 14 

::t-lT 1l;:f*MiT-0®±f7)::k~ ~ :a:~:<ET.Oo Tf.t:b'i?, -c~!l!T -0 .:.t "'\:? o ::t? .Y? ~T-0 (..A 7 ::t :1's 5 

JS:J?Hi~WJ~ftllJmrm211'J:, !ll:IJ1-FJS:I?Hi~7-7'7-:1'/v1 2) 0 

11;:-E;;tn.o-T-7' rf*M:-~EEJ (/)? t:;,, ~:<EJSJ?Hi~F [ o o 9 8] ,:.()')(f)'i?, ftil?Hi~WJ~ftllJ~fm 2 1I'J:, ¥.f:<E 

cpu l:: L.. -c~:<E~nt::-T-7' r!ll:IJ{-Fftil?Hi~J f;::lf};t L..t:: 

{J(l):a:, f*Mi~fiiVcc l:: l-"C~:iET.Oo 

[0089]JS:I.~WJ~-~$21~-~:<EL..~f*-· 
EEfiiV "" tJ~, ~ftllJ~$ 7 tJ> G :1'o t ::t -lT 1f;:ffl:fff*M:

~tt, -cv' .o ~J±f7):k~ ~ t ~t.t-:> -cv'-0 tJ•-Nn~:a:!flJJJU-9 
-0 (..A7::t:1'S42)o 

[ 0 0 9 0] )SJ·~WJ~llJIJ~$ 2 1I'J:, f*Mi.EEfi[V cc 10 

tJ~ffl,:(£f7){jt*fi•J±f7)::k~ ~ l:: ~f.t-:> "Cv' -0 l:: !flJZliJT -0 l:: 

(..A 7 ::t :1' S 4 21;: "CY E S) , -~ftllJiW$ 7 :a:ftllJiW L.. 

-c, :1'ot ::t-lT1 f;:f*M:-T-0~(!)*~ ~ :a:f*ffi~fii 
Vee f;:-g-:;b{!-"("~J!T0 (..A7y:1'S 4 3) 0 

[ o o 9 11 -75, ftil?Ht~WJ~JlltJ~$ 2· 1I'J:, f*Mif!tEE 

fw:V = tJ~ffl:(£<7)tJtM:-~(l):k~ ~ t ~t.t-:> -cPt.tv< ~ 
f,t:;bt:;,, #l<M:-.EEfi[V = l:: ffl,:(:E(l){:J!;M:-~(l)::k~ ~ l:: il~ 

-~ L.. ""Cv'0 c!fllJJIJT -0 l:: (..A 7 ::t :1' S 4 2 f;: -c N 

0), ..A7::t:1'S43(l)~~:a:..A~::t:1'T0o 

[ 0 0 9 2] ,:.(1)(!)1?, )SJ·~"WJ~JlltJiW$ 2 11-;l:, 7"o 20 

t ::t-lf-1 (1)!1l1JfFJSJ.~:a:~:<EJS:I.~F cpu f;:-g-p{!-"("~ 

ET0.:.t-e~oy~7::t:1'L..-c (..A7::t7"S44), 

!ll:IJfFJS:I.~?o::t?7::t:1'~~:a:~TT.Oo 

[ o o 9 3 l ~I;:, JSJ·~WJ~f!JIJ~$ 2 1 tJ~, MJ?.!! t... t:: 
!ll:IJ{-F)SJ·~ El !ll:IJ"WJ~~~()') ..A 7 ::t 7" S 3 6 1;: -c ~fTT -0 
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PROBLEM TO BE SOLVED: To make it possible to 
surely complete. a specific processing operation in a 
specific processing time when a microcomputer switches . 
its processing speed corresponding to processing 
operation and to make the processing speed not 

. unnecessarily fast. 
SOLUTION: The processing capacity and processing 
time when the microcomputer 2 performs various 
processing operation are registered in a capacity storage 
means 23 and a time storage means 24, and when the 
microcomputer 2 performs processing operation, the 
corresponding processing capacity and processing time 
are selected and the processing speed of the 
microcomputer 2 is calculated by dividing the processing 
capacity by the processing time to vary the frequency of 
a reference clock. Since the processing speed of the 
·microcomputer 2 is varied corresponding to the 
processing capacity and processing time, a specific 

. processing operation can be completed in a specific 
processing time and the frequency of the reference clock can be set to an optimum value, and · 
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* NOTJCES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/3 ~-.Y 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] At least one system manager and various kinds of application programsare registered. 
It is the data-processing approach of a data processor of performing various kinds of processing 
actuation corresponding to a system manager and various kinds of application programs with the 
processing speed corresponding to a reference clock. Register the processing capacity in the 
case of performing various kinds of processing actuation, and the processing time in the case of 
performing various kinds of processing actuation is registered. The data-processing approach 
which elected processing capacity and the processing time when various kinds of processing 
actuation. was performed, did the division of this elected processing capacity by the processing 
time, computes the processing speed of processing actuation and was made to carry. out 
adjustable [ of the frequency of a reference clock ] corresponding to this computed processing 
speed. 
[Claim 2] At least one system manager and various kinds of application programs are registered. 
By performing various kinds of processing actuation corresponding to a system manager and 
various kinds of application programs with the processing speed corresponding to a reference 
clock in the sequence corresponding to a time format While changing into a communication link 
electric wave the sound signal by which an external input is carried out and carrying out wireless 
transmission It is the data-processing approach of the data processor which changes into a 
sound signal the communication link electric wave which carries out wireless reception, and 
carries out an external output. The processing capacity in the case of performing various kinds 
of processing actuation, such as signal transmission and signal reception, is registered. The 
processing time corresponding to the time format in the case of performing various kinds of 
processing actuation is registered. The data-processing ·approach which elected processing 
capacity and the processing time when various kinds of processing actuation was performed in 
order, did the division of this elected processing capacity by the processing time, computes the 
processing speed of processing actuation and was made to carry out adjustable [ of the 
frequency of a reference clock ] corresponding to this computed processing speed . 

. [Claim 3] A manager storage means by which at least one system manager is registered, A 
program store means by which various kinds of application programs are registered, The 
microcomputer which performs various kinds of processing actuation corresponding to a clock 
generation means to generate a reference clock, and a system manager and various kinds of 
application programs, with the processing speed corresponding to a reference clock, A capacity 

·storage means by which processing capacity in case this microcomputer performs various kinds 
of processing actuation is registered, A time amount storage means by which the processing 
time in case said microcomputer performs various kinds of processing actuation is registered, A 
data election means to elect processing capacity and the processing time from said capacity 

· storage means and said time amount storage means when various kinds of processing actuation 
is performed with said microcomputer, A rate calculation means to compute the processing 
speed of said microcomputer by doing the division of the processing capacity elected by this 
data election means by the processing time, The data· processor possessing the clock adjustable 
means which carries out adjustable [ of the frequency of the reference clock supplied to said 
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microc,omputer from said clock generation means corresponding to the processing speed 
computed by this rate calculation means]. 
[Claim 4] While changing into a communication link electric wave the sound signal by which an 
external input is carried out by performing various kinds of processing actuation by the sequence· 
and time amount corresponding to the time format set up in advance and carrying out wireless 
transmission A manager storage means by which are the data processor which changes into a 
sound signal the communication link electric wave which carries out wireless reception, and 
carries out an external output, and at least one system manager is registered, A program store· 
means by which various kinds of application programs are registered, A clock generation means 
to generate a reference clock, The microcomputer which performs various kinds of processing 
actuation, such as signal transmission, signal reception, etc. corresponding to a system manager 
and various kinds of application programs, with the processing· speed corresponding to a 
reference clock in the sequence corresponding to a time format, A capacity storage means by 

·which processing capacity in case this microcomputer performs various kinds of processing 
actuation, such as signal transmission and signal reception, is registered, A time amount storage 
means by which the processing time corresponding to a time format in case said microcomputer 
performs various kinds of processing actuation is registered, A data election means to elect 
processing capacity and the processing time from said capacity storage means a·nd said time 
amount storage means when various kinds of processing actuation is performed with said 
microcomputer, A rate calculation means to compute the processing speed of said 
microcomputer by doing the division of the processing capacity elected by this data election 
means by the processing time, The data processor possessing the clock adjustable means which 
carries out adjustable [ of the frequency of the reference clock supplied to said microcomputer 
from said clock generation means corresponding to the processing speed computed by this rate 
calculation means ]. 
[Claim 5] It is the data processor according to claim 3 or 4 which said data election means 
elects two or more processing capacity to the one processing time as occasion demands, and 
computes processing speed by said rate calculation means doing the division of the sum total of 
two or more processing capacity by the one processing time when two or more processing 
capacity is elected to the one processing time. . 
[Claim 6] It is the data processor according to claim 3 or 4 which said data election means 
elects two or more processing times to one processing capacity as occasion demands, and· 
computes processing speed by said rate calculation means doing the division of the one 
processing capacity in the sum total of two or more processing times when two or more 
processing times are elected to one processing capacity. 
[Claim 7] It is the data processor according to claim 3 or 4 which said data election means 
elects two or more processing capacity to two or more processing times as occasion demands, 
and computes processing speed by said rate calculation means doing the division of the sum 
total of two or more processing capacity in the sum total of two or more processing times when 
two. or more processing capacity is elected to two or more processing times. 
[Claim 8] A program input means by which the external input of the application program is 
carried out, A program storing means to store in said program store means the· application 
program by which the external input was carried out to this program input means, A capacity 
input means by which the external input of the processing capacity is carried out, and a capacity 
storing means to store in said capacity storage means the processing capacity by which the 
external input was carried out to this capacity input means, Claim 3 which possesses further a 
time amount input means by which the external input of the processing time is carried out, and a 
time amount storing means to store in said time amount storage means the processing time by 
which the external input was carried out to this time amount input means thru/ or the data· 
processor of any 1 publication of 7. 
[Claim 9] In the information storage medium by which the software which the microcomputer 
which performs various kinds of processing actuation corresponding to a system manager and 
various kinds of application programs with the processing speed corresponding to a reference 
clock can read is stored Various kinds of application programs are saved [saving at least one 
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system manager, ]. Processing capacity in case said microcomputer performs various kinds of 
processing actuation is saved, The processing time in case said microcomputer performs various 
kinds of processing actuation is saved, When various kinds of processing actuation is performed 
with said microcomputer, elect processing capacity and the processing time from said capacity 
storage means and said time amount storage means, The processing speed of said 
microcomputer is computed by doing the division of this elected processing capacity by the 
processing time, The information storage medium characterized by carrying out adjustable [ of . 
the frequency of the reference clock supplied to said microcomputer corresponding to this 
computed processing speed ]. and storing the program for performing said microcomputer. 
[Claim 1 0] With a system manager In the information storage medium by which the software 
which the microcomputer which performs various kinds of processing actuation, such as signal 
transmission, signal reception, etc. corresponding to various kinds of application· programs, with 
the processing speed corresponding to a reference clock in the sequence corresponding to a 
time format can read is stored Various kinds of application programs are saved [saving at least 
one system manager, ]. Processing capacity in case said microcomputer performs various kinds 
of processing actuation, such as signal transmission and signal reception, is saved, The 
processing time corresponding to a time format in case said microcomputer performs various 
kinds of processing actuation is saved, When various kinds of processing actuation is performed 
with said microcomputer, elect processing capacity and the. processing time from said capacity 
storage means and said time amount storage means, The processing speed of said 
microcomputer is computed by doing the division of this elected processing capacity by the 
processing time, The information storage medium characterized by carrying out adjustable [ of 
the frequency of the reference clock supplied to said microcomputer corresponding to this 
computed processing speed ], and storing the program for performing said microcomputer. 

[Translation done.] 
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1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the data-processing approach and equipment 
which perform processing actuation corresponding to a system manager and an application 
program with the processing speed corresponding to a reference clock, and the information 
storage medium by which the program for making a microcomputer perform the data-processing 
approach of this data processor is stored. 
[0002] . -
[Description of the Prior Art] Conventionally, the migration communication terminal which are 
data processors, such as PDC (Personal Digital Cellular) and PHS (Personal Handy-Phone 
System), changes into a sound signal the communication link electric wave which carries out 
wireless reception, and carries out an external output while it changes into a communication link 
electric wave the sound signal by which an external input is carried out by performing various 
kinds of processing actuation in order corresponding to a time format and carries out wireless 
transmission. 
[0003] The time format for performing various kinds of processing actuation in order is 
prescribed by the standard, and various kinds of processing actuation corresponding to this time 
format is performed with the processing speed corresponding to a reference clock by CPU 
(Central Processing Unit) which is a microcomputer. 
[0004] In order that radiocommunicating the digital data of not only a sound signal but a 
computer by migration communication terminals, such as current and PDC, may also be 
performed and it may carry out data processing of the mass digital data, improvement in the 
processing speed of CPU is demanded. Although it is necessary to accelerate a reference clock . 
in order to raise the processing speed of CPU, the power consumption of CPU will increase in 
this case. . . 
[0005] However, since a migration communication terminal needs to build in a power source 
inevitably and small lightweight-ization is also demanded, it is not desirable that power 
consumption increases unnecessarily. In order to solve such a technical problem, JP,8-76874,A, 
JP,4-12842,A, JP,5-22249,A, etc. are proposed. 
[0006] By the technique indicated by the above-mentioned official report, the frequency of a 
reference clock is set as beforehand at various kinds for every task which are various kinds of 
processing· aCtuation, and when CPU performs various kinds of tasks, the frequency of a 
reference clock is switched. In this case, required processing speed can be realized for every 
task, and power consumption is not made to increase unnecessarily. 
[0007] The 1 conventional example of such a data processor is explained below with reference 
to drawing_q . In addition, this drawing is a block diagram showing a data processor. The data 
processor 1 illustrated here possesses CPU2 as a microcomputer, and this CPU2 possesses 
ALU (Arithmetic and Logical Unit)3, the register 4, PC (ProgramCounter)5, the control circuit 
unit 6 possessing a clock generation machine, the prescaler unit 7 possessing a timer count, etc . 

. · [0008] Moreover, the data processor 1 also possesses the criteria oscillator 11, and the timer 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje ·2004/10/27 



00620062



0063

2/14 ""-:/ 

selector 13 is connected to this criteria oscillator 11 through the timing generator 12 which is a 
clock generation means. The timing generator 12 is connected also to the control circuit unit 6 
of CPU2, and the timer selector 13 is connected to the prescaler unit 7 of CPU2. 
[0009] Moreover, the memory unit 15 which consists of the 1/0 (Input/Output) port 14, a ROM, 
or RAM, the frequency-control register 16 which is a clock adjustable means are connected to 
CPU2, and feedback connection of this frequency-control register 16 is made at the control 
terminal of the above-mentioned timing generator 12. 
[001 0] The criteria oscillator 11 consists of a crystal oscillator etc., and generates the clock 
signal of predetermined frequency. A timing generator 12 consists for example, of a PLL (Phase 
Lockedloop) synthesizer etc., and generates various standard-of-frequency clocks from a clock 
signal.. · · 
[0011] One system manager and various kinds of application programs are registered into the 
memory unit 15, and, as:'for the data processor 1 of the above structures, CPU2 performs 
various kinds of tasks corresponding to a system manager and an application program. 
[0012] Since a reference clock is generated by the timing generator 12 from the clock signal 
which the criteria oscillator 11 generates at this time, CPU2 performs various kinds of tasks with 
the processing speed corresponding to this reference clock. At this time, CPU2 carries out · 
motion control of the frequency-control register 16 corresponding to the task to perform, and 
since the frequency of the reference clock which a timing generator 12 generates is switched, 
various kinds of tasks will be performed with the optimal processing speed for each. 
[0013] 
[Problem(s) to be Solved by the Invention] The above data processors 1 switch the frequency of 
the reference clock supplied to CPU2 corresponding to a task in order to realize required 
processing speed, preventing the unnecessary increment in power consumption. 
[0014] However, the time format is prescribed by the standard and it is necessary to complete 
to the processing time of a convention of a predetermined task by migration communication 
terminals, such as PDC, as mentioned above. In order to realize this, it is necessary to compute 
processing speed by doing the division of the regular processing time to beforehand by the 
processing capacity of a task, and to set up the frequency of the reference clock which realizes 
this processing speed. 
[0015] However, since it is necessary to compute and set up the clock frequency which realizes 
proper processing speed in order to realize this, this activity is complicated and is not desirable. 
And since it is necessary to do the above activities each time also when the processing capacity 
of a task changes with registration of an application program etc., this activity is complicated to 
the degree of pole, and is not desirable. 
[0016] If an error and a mistake exist in such calculation and a setup especially, a task required 
for the regular processing time is. not completed .. but malfunction may occur. Although it can 
assume fully setting processing speed as a high speed so that a task required for the regular 
processing time may be completed in order to prevent this, now, the power consumption of CPU. 
will increase unnecessarily and Is not desirable. · 
[0017] Even when predetermined processing actuation can be completed to the.predetermined 
processing time and the processing capacity of a task changes, without making this invention in 
view of the above technical problems, and making power consumption increase unnecessarily, it 
aims at offering the information storage with which the program for making a microcomputer 

· perform the data-processing approach of the data-processing approach and equipment with an 
easy setup, and this data processor is stored. 
[0018] . . . . . 
[Means for Solving the Problem] The data-processing approach of invention according to claim 1 
registers at least one system manager and various kinds of application programs. It is the data
processing approach of a data processor of performing various kinds of processing actuation 
corresponding to a system manager and various kinds of application programs with the 
processing speed. corresponding to a reference clock. Register the processing capacity in the 
case of performing various kinds of processing actuation, and the processing time in the case of 
performing various kinds of processing actuation is registered. When various kinds of processing 
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actuation was performed, processing capacity and the processing time were elected, the division 
of this elected processing capacity was done by the processing time, and the processing speed 
of processing actuation is computed and it was made to carry out adjustable [ of the frequency 
of a reference clock J corresponding to this computed processing speed. 
[0019] Therefore, when performing various kinds of processing actuation by the data-processing 
approach of this invention, various kinds .of processing actuation with the processing speed 
corresponding to the reference clock to which adjustable [ of the frequency ] was carried out 
will be performed. Since adjustable [ of the frequency of a reference clock ] is carried out 
corresponding to the processing time and processing capacity, predetermined processing 
actuation is completed by the predetermined processing time, and the power consumption of the 
data processor in that case does not increase unnecessarily. When the processing capacity and 
the processing time of processing actuation change with registration of an application program 
etc., need to compute the optimal processing speed and it is not necessary to register it that 
what is necessary is just to register this. processing capacity and processing time. 
[0020] In addition, the system manager as used in the field of this invention is registered into a 
data processor in advance on a manufacturer side so that integrated control of this may be 
carried out to various kinds of application programs registered into a data processor free on a 
user side, and he permits the so-called OS (Operating System) etc. 
[0021] The data-processing approach of invention according to claim 2 registers at least one 
system manager and various kinds of application programs. By performing various kinds of 
·processing actuation corresponding to a system manager and various kinds of application 
programs with the processing speed corresponding to a reference clock in the sequence 
corresponding to a time format While· changing into a communication link electric wave the sound 
signal by which an external input is carried out and carrying out wireless transmission It is the 
data-processing approach of the data processor which changes into a sound signal the 
communication link electric wave which .carries out wireless reception, and carries out an 
external output.. The processing capacity in the case of performing various kinds of processing 
actuation, such as signal transmission and signal reception, is registered. The processing time 
corresponding to the time format in the case of performing various kinds of processing actuation 
is registered. When various kinds of processing actuation was performed in order, processing 
capacity and the processing time were elected, the division of this elected processing capacity 
was done by the processing time, and the processing speed of processing actuation is computed 
and it was made to carry out adjustable [ of the frequency of a reference clock ] corresponding 
to this computed processing speed. 
[0022]. Therefore, when performing processing actuation of signal transmission, signal reception, 
etc. by the data-processing approach of this invention, various kinds of processing actuation 
with the processing speed corresponding to the reference clock to which adjustable [ of the 
frequency ] was carried out will be performed. Since adjustable [ of the frequency of a reference 
clock ] is carried out corresponding to the processing time and processing capacity, 
predetermined processing actuation of signal transmission, signal reception, etc. is completed by 
the predetermined processing time corresponding to a time format, and the power consumption 
of the data processor in that case does not increase unnecessarily. When the processing 
capacity and the processing time of processing actuation change with registration of an 
application program etc., need to compute the optimal processing speed and it is not necessary 
to register it that what is necessary is just to register this processing capacity and processing 
time. 
[0023] In addition, the time frame of the TDMA (Time Division Multiple Access) method which 
the time format as used in the field of this invention is what arranged various kinds of processing 
times by which various kinds of processing actuation is performed in predetermined sequence, 
for example, is specified to the standard of PDC etc. is permitted.· 
[0024] A manager storage means by which, as for the data processor of invention according to 
claim 3, at least one system manager is registered, A program store means by which various 
kinds of application programs are registered, The microcomputer which performs various kinds of 
processing actuation corresponding to a clock generation means to generate a reference clock, 
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and a ·system manager and various kinds of application programs, with the processing speed 
-corresponding to a reference clock, A capacity storage means by which processing capacity in 
case this microcomputer performs various kinds of processing actuation is registered, A time 
amount storage means by which the processing time in case said microcomputer performs 
various kinds of processing actuation is registered, A data election means to elect processing 
capacity and the processing time from said capacity storage means and said time amount 
storage means when various kinds of processing actuation is performed with said microcomputer, 
A rate calculation means to compute the processing speed of said microcomputer by doing the 
division of the processing capacity elected by this data election means by the processing time, 
The clock adjustable means which carries out adjustable [ of the frequency of the reference 
clock supplied to said microcomputer from said clock generation means corresponding to the 
processing speed computed--by this rate calculation means ] is provided. 
[0025] Therefore, in performing.ptocessing actuation with the data processor of this invention, at 
least one system manager is registered into the manager storage means in advance, various 
kinds of application programs are registered into the program store means in advance, 
processing capacity in case a microcomputer performs various kinds of processing actuation is 
registered into the capacity storage means in advance, and it registers the processing time in 
case a microcomputer performs various kinds of processing actuation for a time amount storage 
means in advance. In such the condition, a microcomputer performs various kinds of processing 
actuation corresponding to a system manager and various kinds of application programs with the 
processing speed corresponding to a reference clock. However, when various kinds of processing 
actuation is performed with a microcomputer in this way, the processing speed of a 
microcomputer is computed by the division of the processing capacity as which a corresponding 
processing capacity and the corresponding processing time were elected by the data election 
means from the capacity storage means and the time amount storage means, and were elected 
by the rate calculation means being done by the processing time. Since adjustable [ of the 
frequency of the reference clock supplied to a microcomputer from a clock generation means 
corresponding to this computed processing speed ] is carried out by the clock adjustable means, 
a microcomputer will perform processing actuation with the processing speed corresponding to 
the reference clock to which adjustable [ of this frequency ] was carried out. Since adjustable 
[ of the frequency of a reference clock ] is carried out corresponding to the processing time and 
processing capacity, a microcomputer completes predetermined processing actuation to the 
predetermined processing time, and the power consumption of the microcomputer in that case 
does not increase it to it unnecessarily. When the processing capaCity and the processing time 
of processing actuation change with registration of an application program etc., need to compute 
the optimal processing speed and it is not necessary to register it that what is necessary is just 
to register this processing capacity and processing time into a capacity storage means or a time 
amount storage means. 
[0026] In addition, the various means as used in the field of this invention permit the hardware of 
dedication, the microcomputer with which the proper function was given by the program, the 
functions realized inside the microcomputer by the proper program, such combination, and ** 
that what is necessary is to just be formed so that the function may be realized. For example, 
various kinds of storage means mentioned above permit the storage area of information storage 
media, such as RAM (Random Access Memory), etc. that what is necessary is just what 
memorizes the information registered. 
[0027] While the data processor of invention according to claim 4 changes into a communication 
link electric wave the sound signal by which an external input is carried out by performing 
various kinds of processing actuation by the sequence and time amount corresponding to the 
time format set up in advance and carrying out wireless transmission A manager storage means 
by which are the data processor which changes into a sound signal the communication link 
electric wave which carries out wireless reception, and carries out an external output, and at 
least one system manager is registered, A program store means by which various kinds of 
application programs are registered, A clock generation means to generate a reference clock, 
The microcomputer which performs various kinds of processing actuation, such as signal 
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transmission, signal reception, etc. corresponding to a system manager and various kinds of 
application programs, with the processing speed corresponding to a reference clock in the 
sequence corresponding to a time format, A ~apacity storage means by which processing 
capacity in case this microcomputer performs various kinds of processing actuation, such as 
signal transmission and signal reception, is registered, A time amount storage means by which 
the processing time corresponding to a time format in case said microcomputer performs various 
kinds of processing actuation is registered, A data election means to elect processing capacity 
arid the processing time from said capacity storage means and said time amount storage means.· 
when various kinds of processing actuation is performed with said microcomputer, A rate 
calculation means to compute the processing speed of said microcomputer by doing the division 
of the processing capacity elected by this data election means by the processing time, The clock 
adjustable means which carries out adjustable [ of the frequency of the reference clock supplied 
to said microcomputer from said clock generation means corresponding to the processing speed 
computed by this rate calculation means ] is provided. 
[0028] therefore, in performing processing actuation of signal transmission, signal reception, etc. 
with the data processor of this invention At least one system manager is registered into the 
manager storage means in advance. Various kinds of application programs are registered into the 
program store means in advance. Processing capacity in case a microcomputer performs various 
kinds of processing actuation, such as signal transmission and signal reception, is registered into 
the capacity storage means in advance. The processing time corresponding to a time format in 
case a microcomputer performs various kinds of processing actuation for a time amount storage 
means is registered in advance. In such the condition, a microcomputer performs various kinds of 
processing actuation, such as signal transmission, signal reception, etc. corresponding to a 
·system manager and various kinds of application programs; with the processing speed 
corresponding to a reference clock by the sequence corresponding to a time format. However, 
when various kinds of processing actuation is performed with a microcomputer in this way, the 
processing speed of a microcomputer is computed by the division of the processing capacity as 
which a corresponding processing capacity and the corresponding processing time were elected 
by the data election means from the capacity storage means and the time amount storage 
means, and were elected by the rate calculation means being done by the processing time. Since 
adjustable [ of the frequency of the reference clock supplied to a microcomputer from a clock 
generation means corresponding to this computed processing speed ] is carried out by the clock 
adjustable means, a microcomputer will perform processing actuation with the processing speed 
corresponding to the reference clock to which adjustable [ of this frequency ] was carried out. 
Since adjustable [ of the frequency of a reference clock_]· is carried out corresponding to the 
processing time and processing capacity, a microcomputer completes predetermined processing 
actuation of signal transmission, signal reception, etc. to the predetermined processing time 
corresponding to a time format, and the power consumption of the microcomputer in that case 
does not increase it unnecessarily. When the processing capacity and the processing time of 
processing actuation change with registration of an application program etc., need to compute 
the optimal processing speed and it is not necessary to register it that what is necessary is just 
to register this processing capacity and processing time into a capacity storage means or a time 
amount storage means. 
[0029] Invention according to claim 5 is a data processor according to claim 3 or 4, said data 
election means elects two or more processing capacity to the one processing time as occasion 
demands, and said rate calculation means computes processing speed by doing the division of 
the sum total of two or more processing capacity by the one processing time, when two or more 
processing capacity is elected to the one processing time. Therefore, since processing speed is 
computed by two or more processing capacity being elected by the data election means to the 
one processing time, and the division of the sum total of two or more processing capacity being 
done by the one processing time by the rate calculation means when a microcomputer performs 
two or more processing actuation to the one processing time, a microcomputer performs two or 
more processing actuation to the one processing time with the standard-of-frequency clock 
corresponding to this processing speed. 
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[0030} Invention according to claim 6 is a data processor according to claim 3 or 4, said data 
-election means elects two or more processing times to one processing capacity as occasion 
demands, and said rate calculation means computes processing speed by doing the division of 
the one processing capacity in the sum total of two or more processing times, when two or more 
processing times are elected to one processing capacity. Therefore, when a microcomputer 
performs one processing actuation by two or more continuous processing times, Since 
processing speed is computed by one processing capacity being elected by the data election 
means to two or more processing times, and the division of the one processing capacity being 
done by the rate calculation means in the sum total of two or more processing times A 
microcomputer performs one processing actuation to two or more continuous processing times 
with the standard-of-frequency clock corresponding to this processing speed. 
[0031] Invention according to claim 7 is a data processor according to claim 3 or 4, said data 
election means elects two or more processing capacity to two or more processing times as 
occasion demands, and said rate calculation means computes processing speed by doing the 
division of the sum total of two or more processing capacity in the sum total of two or more 
processing times, when two or more processing capacity is elected to two or more processing 
times. 
[0032] Therefore, since processing speed is computed by two or more processing capacity being 
elected by the data election means to two or more processing times, a11d the division of the sum 
total of two or more processing capacity being done by the rate calculation means in the sum 
total of two or more processing times when a microcomputer performs two or more processing 
actuation by two or more continuous processing times, a microcomputer is performed with the 
standard-of-frequency clock corresponding to this processing speed to two or more processing 
times which continue two or more processing actuation. 
[0033] A program input means by which invention according to claim 8 is claim 3 thru/ or the 
data processor of any 1 publication of 7, and the external input of the application program is 
carried out, A program storing means to store in said program store means the application 
program by which the external input was carried out to this program input means, A capacity 
input means by which the external input of the processing capacity is carried out, and a capacity 
storing means to store in said capacity storage means the processing capacity by which the 
external input was carried out to this capacity input means, A time amount input means by which 
the external input of the processing time is carried out, and a time amount storing means to 
store in said time amount storage means the processing time by which the external input was 
carried out to this time amount input means are provided further. 
[0034] Therefore, when the external input of the application program is carried out to a program 

· input means, this application program by which the external input was carried out is stored in a 
program store means by the program storing means. When the external input of the processing 
capacity is carried out to a capacity input means, this processing capacity by which the external 
input was carried out is stored in a capacity storage means by the capacity storing means. When 
the external input of the processing time is carried out to a time amount input means, this 
processing time by which the external input was carried out is stored in a time amount storage 
means by the time amount storing means. For this reason, even if compute the frequency of a 
reference clock and it will not register it if the processing capacity and the processing time 
corresponding to this are registered when a user registers an application program by request, 
adjustable [ of the reference clock ] is automatically carried out to a proper frequency 
henceforth. 
[0035] In the information storage medium by which the software [ the information storage 
medium of invention according to claim 9 ] which the microcomputer which performs various 
kinds of processing actuation corresponding to a system manager and various kinds of 
application programs with the processing speed corresponding to a reference clock can read is 
stored Various kinds of application programs are saved [saving at least one system manager,], 
Processing capacity in case said microcomputer performs various. kinds of processing actuation 
is saved, The processing time in case said microcomputer performs various kinds of processing 
actuation is saved, When various kinds of processing actuation is performed .with said 
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microcomputer, elect processing capacity and the processing time from said capacity storage 
means and said time amount storage means, The processing speed of said microcomputer is 
computed by doing the division of this elected processing capacity by the processing time, The 
program for making carrying out adjustable and said microcomputer perforin the frequency of the 
reference clock supplied to said. microcomputer corresponding to this computed processing 
speed is stored. . 
[0036] Therefore, when processing actuation which a microcomputer is made to read the 
program stored in the information storage medium of this invention, and corresponds is 
performed, this microcomputer will perform processing actuation with the processing speed 
corresponding to the reference clock to which adjustable [ of the frequency ] was carried out. 
Since acfjustable [ of the frequency of a reference clock ] is carried out corresponding to. the 
processing time and processing capacity, a microcomputer completes predetermined processing 
actuation to the predetermined processing time, and the power consumption of the 
microcomputer in that case does not increase it to it unnecessarily. When the processing 
capacity and the processing time of processing actuation change with registration of an 
application program etc., need to compute the optimal processing speed and it is not necessary 
to register it that what is necessary is just to register this processing capacity and processing 
time. 
[0037] In addition, with the information storage medium as used in the field of this in~ention, 
ROM (Read Only Memory) currently fixed to the equipment which makes a microcomputer a part 
that the program for performing various processings should just be stored in a microcomputer in 
advance as software, HOD (Hard Disc Drive), CD(Compact Disc)-ROM, FD (Floppy Disc) with 
which the equipment which makes a microcomputer a part is loaded free [ attachment and 
detachment ], etc. are permitted. 
[0038] Moreover, the equipment by which various devices, such as ROM, RAM, and 1/F 
(Interface), were connected to this as occasion demands is permitted by making CPU into a 
subject that the microcomputer as used in the field of this invention should just be equipment 
which can perform processing actuation which reads the program which consists of software and 
corr~sponds. 

[0039] In addition, in the case of FD etc., that making various data save by this invention at a 
microcomputer stores various data in information storage. media, such as RAM to which the 
microcomputer is connected in advance, or storing various data in the internal memory which the 
microcomputer's possesses as a part, and the information storage medium of this invention 
permit [ a microcomputer ] storing various data etc. there. The information storage medium of 
invention according to claim 1 0 With a system manager In the information storage medium by 
which the software which the microcomputer which performs various kinds of processing 
actuation, such as signal transmission, signal reception, etc. corresponding to various kinds of 
application programs, with the processing speed corresponding to a reference clock in the 
sequence corresponding to a time format can read is stored Various kinds of application 
programs are saved [ saving at least one system manager, ]. Processing capacity in case said 
microcomputer performs various kinds of processing actuation, such as signal transmission and 
signal reception, is saved, The processing time corresponding to a time format in case said 
microcomputer performs various kinds of processing actuation is saved, When various kinds of 
processing actuation is performed with said microcomputer, elect processing capacity and the 
processing time from said capacity storage means and said time amount storage means, The . 
processing speed of said microcomputer is computed by doing the division of this elected 
processing capacity by the processing time, The program for performing said microcomputer is 
stored [ carrying out adjustable I of the frequency of the reference clock supplied to said 
microcomputer corresponding to this computed processing speed /, and ]. 
[0040] Therefore, when processing actuation which a microcomputer is made to read the 
program stored in the information storage medium of this invention, and corresponds is 
performed, this microcomputer will perform processing actuation with the processing speed 
corresponding to the reference clock to which adjustable [ of the frequency ] was carried out. 
Since adjustable [ of the frequency of a reference clock ] is carried out corresponding to the 
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processing time and processing capacity, a microcomputer completes predetermined processing 
actuation of signal transmission, signal reception, etc. to the predetermined processing time 
corresponding to a time format, and the power consumption of the microcomputer in that case 
does not increase it unnecessarily. When the processing capacity and the processing time of 
processing actuation change with registration of an application program etc., need to compute 
the optimal processing speed and it is not necessary to register it that what is necessary is just 
to register this processing capacity and processing time. 
[0041] 
[Embodiment of the Invention] One gestalt of operation of this invention is explained below with 
reference to a drawing. In addition, detailed explanation is omitted using a name and a sign with . 
the same, same part as the 1 conventional example mentioned above about the gestalt of this 
operation. The block diagram in which dr?.Y'!ing_l shows the data processor of the gestalt of this 
operation, the mimetic diagram showing the storage structure of a capacity storage means by 
which drawing 2 (a) is a capacity storage means,. and drawing_z (b) are the mimetic diagrams 
showing the storage structure of the time amount storage means which is a time amount storage 
means. Drawing 3 is the mimetic diagram showing a time format. and drawing 4 is the mimetic 
diagram showing the condition of performing various kinds of tasks corresponding to a time 
format. 
[0042] The data processor 21 of the gestalt of this operation is used for the transcei_;er 

. processing section of PDC which is a data processor, and although the structure of hardware is 
the same as that of the data processor 1 of the 1 conventional example, as for the data 
processor 1 of the 1 conventional example, the contents of the software mounted in the memory 
unit 1 5 are different. 
[0043] That is, the memory unit 15 which is the frequency-control register 16 and information 
storage medium which are the clock adjustable means which the data processor 21 of the gestalt 
of this operation is also connected to CPU2 which is a microcomputer through the timing 
generator 12 whose criteria oscillator 11 is a clock generation means, and was connected to this 
timing generator 12 is connected to CPU2. 
[0044] However, software of the contents which are different in the data processor 1 of the 1 
conventional example is mounted in the memory unit 15, and various functions are realized by 
the data processor 21 of the gestalt of this operation as various means by performing processing 
actuation which CPU2 reads this software and corresponds etc. 
[0045] As such various means, the data processor 21 of the gestalt of this operation possesses 
logically the task index 23 which are the manager storage means 22, a program· store means, and 
a capacity storage means, the time index 24 which is a time amount storage means, a data 
election means, the rate calculation means 25, a program input means, a program storing means, 
the capacity input means, the capacity storing means, the time amount input means, the time 
amount storing means, etc. 
[0046] The manager. storage means 22 is equivalent to the predetermined storage area secured 
to the memory unit 15, and at least one system manager is stored. A program store means is 
also equivalent to the predetermined storage area secured to the memory unit 15, and various 
kinds of application programs are registered. 
[0047] In addition, since the data processor 1 of the gestalt of this operation is used for the 

·transceiver processing section of PDC as mentioned above, the system manager and application 
program which were mounted in the memory unit 15 are formed in the contents corresponding to 
tasks, such as signal transmission by PDC, and signal reception. 
[0048] As the task index 23 is also equivalent to the predetermined storage area secured to the 
memory unit 15 and is shown in drawing 2 (a), the processing capacity in the case of performing 
the task whose CPUs2 are various kinds of processing actuation, such as signal transmission and 
signal reception, is registered. As the time index 24 is also equivalent to the predetermined 
storage area secured to the memory unit 15 and is shown in drawing 2 (b), the processing time 
of the time slot corresponding to a time format in case CPU2 performs various kinds of tasks is 
registered. 
[0049] In addition, an above-mentioned task and a time format are specified to "RCRSTD-27F" 
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which·is the standard of PDC, and as shown in drawing 3, they are set up by the TDMA method 
·corresponding to various kinds of tasks performed in order for every time slot 
· [0050] A data election means elects processing capacity and the processing time from the task 
index 23 and the time index 24, when it is equivalent to processing actuation of CPU2 
corresponding to a system manager and various kinds of tasks are performed by CPU2. 
[0051] It is equivalent to processing actuation of CPU2 corresponding to a system manager, and 
the division of the processing capacity elected by the data election means is done by the 
processing time, the processing speed of CPU2 is computed and the rate calculation means 25 is 
also inputted into the frequency-control register 16 by using this processing speed as a control 
parameter. 
[0052] In addition, a data election means elects two or more processing capacity to the one 
processing time as occasion demands, and the rate calculation means 25 computes processing 
speed by doing the division of the sum total of two or more processing capacity by the one 

· processing time, when two or more processing capacity is elected to the one processing time. 
[0053] A program input means is equivalent to 1/0 Port 14, and the external input of the 
application program is carried out. A program storing means stores in a program store means the 
application program by which the external input was carried out to the program input means, 
when CPU2 stores in the memory unit 15 the various data by which an external input is carried 
out from I/ 0 Port 14. 
[0054] Like the following, a capacity input means is also equivalent to I/0 Port 14, and the 

. external input ·of the processing capacity is carried out. A capacity storing means also stores in 
the task index 23 the processing capacity by which the external input was carried out to the 
capacity input means, when CPU2 stores in the memory unit 15 the various data by which an 

. external input is carried out from 1/0 Port 14. As for a time amount input means, the external 
input of the processing time is carried out, and a time amount storing means stores in the time 
index 24 the processing time by which the external input was carried out to the time amount 
input means. 
[0055] Although the various above means are realized as occasion demands using the hardware 
of I/0 Port 14 grade, the subject is realized corresponding to the software stored in the memory 
unit 15, when CPU2 which is a microcomputer performs predetermined processing actuation. 
[0056] Such software For example, the thing for which at least one system manager is saved, 
Processing capacity in case saving various kinds of application programs and CPU2 perform 
various kinds of tasks, such as signal transmission and signal reception, is saved, The processing 
time of a time slot in case CPU2 performs various kinds of tasks is saved, When various kinds of 
tasks are performed by CPU2, elect processing capacity and the processing time from the task 
index 23 and the time index 24, The processing speed of CPU2 is computed by doing the division 
of this elected processing capacity by the processing time, It is stored in the memory unit 15 as 
a control program for making CPU2 perform processing actuation of carrying out adjustable [ of 

· the frequency of the reference clock supplied to CPU2 from a timing generator 12 corresponding 
to this computed processing speed ] to the frequency-control register 16. 
[0057] In addition, making the various· above data save at CPU2, it realizes as mentioned above 
because CPU2 stores various data in the memory unit 15. Software for making CPU2 perform 
the above processing actuation can be realized as a system manager. 
[0058] In the above configurations, the data-processing approach by the data processor 21 of 
the gestalt of this operation is explained below. Since the data processor 21 of the gestalt of 
this operation is used for the transceiver processing section of PDC as mentioned above, as 
shown in dr~wil}g_1 , it performs various kinds of tasks by the sequence and time amount of a 
time format which were set up in advance. 
[0059] Thus, PDC which used this data processor 21 for the transceiver processing section 
when a data processor 21 performed various kinds of tasks for every time slot can change into a 
sound signal the communication link electric wave which carries out wireless reception, and an 
external output can be carried out while it changes into a communication link electric wave the 
sound signal by which an external input is carried out and carries out wireless transmission. 
[0060] When a data processor 21 operates as mentioned above, various kinds of tasks, such as 
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signal 'transmission, signal reception, etc. corresponding to the system manager stored in the 
-memory unit 15 and various kinds of application programs, are performed by CPU2 with the 
processing speed corresponding to a reference clock in the sequence corresponding to a time 
format. . 
[0061] Thus, when various kinds of tasks are performed for every time slot by CPU2, the 
processing speed of CPU2 is computed by the division of the processing capacity as which a 
corresponding processing capacity and the corresponding processing time were elected from the 
task index 23 and the time index 24, and were elected by the rate calculation means 25 being 
done by the processing time. 
[0062] Since adjustable [ of the frequency of the reference clock supplied to CPU2 from a timing 
generator 12 corresponding to this computed processing speed ] is carried out with the 
frequency-control register 16, CPU2 will perform a task with the processing speed corresponding 
to the reference clock to which adjustable [ of this frequency ] was carried out. 
[0063] However, in the data processor 21 of the gestalt of this operation, adjustable [ of the 
frequency of the reference clock supplied to CPU2 as mentioned above ] is carried out 
corresponding to the processing capacity for every task, and the processing time of a time slot. 
That is, since adjustable [ of the frequency of the reference clock supplied to CPU2 ] is carried 
out to an optimum value, CPU2 can complete predetermined tasks, such as signal transmission 

. and signal reception; certainly to the processing time of a time slot, and since CPU2 does not 
drive with the processing speed beyond the need, the unnecessary increment in the power 

. consumption of CPU2 is also prevented. 
[0064] Arid in the data processor 21 of the gestalt of this operation, if this processing capacity 
and processing time are registered into the task index 23 or the time index 24 even when the 
processing capacity and the processing time of a task change with registration of an application 
program etc., adjustable [ of the reference clock ] will be automatically carried out to the optimal 
frequency henceforth. For this reason, a user needs to compute the frequency of the optimal 
reference clock and does not need to register it, and various kinds of setup is easy and it can 
mitigate a user's activity burden.· 
[0065] Furthermore, in the data processor 21 of the gestalt of this operation, when performing 
two or more tasks to the one processing time, processing speed is computed by two or more 
processing capacity being elected to the one processing time, and the division of the sum total · 
of two or more processing capacity being done by the one processing time by the rate 
calculation means 25. In this case, since CPU2 performs two or more tasks to the one 
processing time with the standard-of-frequency clock corresponding to this processing speed, 
two or more tasks can be completed to the one processing time. 
[0066] For example, adjustable [ of the frequency of a reference clock ] is carried out so that 
CPU2 may realize processing speed of C/X since the task of the level measurement of the 
processing capacity C to the processing time X of dedication is performed in the time slot of LM 
as shown in 9J:~WiiJ.g_.1 in the case of general PDC. 
[0067] Similarly, in the time slot of RX, since the task of the reception of the processing 
capacity A is performed by the processing time Y, adjustable [ of the reference clock ] is carried 
out so that it may usually become the processing speed of A/Y, but when the task of interrupt 
processing of the processing capacity D occurs in this middle, adjustable [ of the reference 
clock ] is carried out so that processing speed may be set to (A+D)/Y, until this task is 
completed. 
[0068] In addition, since adjustable [ of the. reference clock ] will be carried out to the frequency 
corresponding to a time slot or a task if the frequency of a reference clock is set as a peak price 
independently [ a time slot a task, etc. ], initial setting is completed and a system is stabilized at 
initial setting immediately after the injection of a power source in PDC, the data-processing 
approach of the data processor 21 of the gestalt this operation supports this condition. 
[0069] In addition, this invention is not limited to the above-mentioned gestalt, and permits 
various kinds of deformation in the range which does not deviate from the summary. For 
example, although it illustrated using a data processor 21 for the transceiver processing section 
of PDC, the data processor and approach of this invention can be applied to various kinds of 
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processing time from said capacity storage means and said time amount storage means, The· 
· processing speed of said microcomputer is computed by doing the division of t~is elected · 

processing capacity by the processing time, By storing the program for performing said . 
microcomputer, carrying out adjustable [.of the frequency of the reference clock supplied to said 
microcomputer corresponding to this computed processing speed ] When processing actuation . 
which a microcomputer is made to read the program stored in the information storage medium of 
this invention, and corresponds is performed, this microcomputer Since the frequency of a 
reference clock can be set as an optimum value, while being able to complete processing 
actuation of signal transmission, signal reception, etc. to the processing time. corresponding to a 
time format Even when the unnecessary increment in power consumption· can also be prevented 
and the processing capacity and the processing time of processing. actuation change with 
registration of an application program etc. Since adjustable [ of the frequency of a reference 
clock ] will be carried out to an optimum value if this processing capacity and processing time 
are registered, a user needs to compute the frequency ofthe optimal reference clock, and does 
not need to register it, and a user's activity burden can be mitigated. . . 

[Translation done.] 
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*NOTICE~* 

JPO and NCIPI are not responsible for any 
damages caused by the use.of this translation. 

1/2 ~-:; 

l.This document has been translated by computer. So the translation may not reflect the origina·l 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] The data processor characterized by having the clock switch means which switches 
the frequency of the clock signal which serves as criteria of actuation of CPU based on the 
clock switch inform.ation notified from an application program, and an activation means to 
perform said application program based on the clock signal of the frequency switched with said 
clock switch means. . . . 
[Claim 2] Said clock switch means is a data processor according to claim 1 characterized by 
switching the frequency of said clock signal based on the data added to the command which 
directs a switch of the frequency notified as clock switch information: and this command from 

· said application program. 
[Claim 3] Said clock switch means is a data processor according to claim 1 or 2 which makes the 
frequency of said clock signal higher than the frequency at the time of normal operation based 
on the clock switch information notified from said application program, and is characterized by 
returning this clock signal to the frequency at the time of normal operation at the time of 
termination of this application program. . . 
[Claim 4] It is the data processor according to claim 1 or 2 which said application program Is a 
data transfer program which performs data transfer, and is characterized by said clock switch 
means consisting of a clock generation circuit which generates the clock signal of the frequency 
specified by the frequency switch program started by assignment of said data transfer program, 
and this frequency switch program.· · 
[Claim 5] The data processor characterized by having a detection means to detect starting of 
processing to perform at a rate quicker than usual, and the clock switch means which switches 

. the frequency of the clock signal used as the criteria of actuation of CPU to a frequency higher 
than the time of normal operation when starting of said processing is detected by said detection 
means. 
[Claim 6] It is the data processor according to claim 5 characterized by for said detection means 
outputting an interruput signal when starting of said processing is detected, and constituting said 
clock switch means as a program of BIOS, starting this BIOS by the interruput signal outputted 
from said detection means, and performing a switch of the frequency of a clock signal by the 
clock switch means of this BIOS. 
[Claim 7] A transmission-speed storage means to memorize the transmission-speed data in 
which the transmission speed of data is shown, A detection means to detect whether access to · 
said transmission-speed storage means was performed, The read-out means which reads the 
transmission-speed data memorized by said transmission-speed storage means when it is 
detected that access to said transmission-speed storage means was performed with said 
detection means, The data processor characterized by having the clock switch means which 
switches the frequency of the clock signal which serves as criteria of actuation of CPU 
according to said read transmission-speed data. 
[Claim 8] It has a transfer data storage means to memorize transfer data. Said detection means 
When access to said transmission-speed storage means is detected, the interruput signal which- . 
shows initiation of data transfer processing is outputted and access to said transfer data storage· 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2004/10/27 
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2/2 ~-:; 

means is f)O longer performed beyond fixed time amount, The interruput signal which shows 
tenpination of data transfer processing is outputted. Said read-out means and a clock switch 
means It is constituted as a program of BIOS and BIOS is started by the interruput signal which 
shows initiation of said data transfer processing. Said read-out means of this BIOS reads . 
transmission-speed data from said transmission-speed storage means. The data processor 
according to claim 7 characterized by returning the frequency of said clock signal to the original 
frequency when the interruput signal which said clock switch means switches the frequency of 
said clock signal based on these transmission-speed data, and shows termination of said data 
transfer processing is detected. 
[Claim 9] The data processor characterized by having a storage means to memorize a setting 
means to set up the frequency of the clock signal of CPU when performing this processing with 
a processing name at least at the time of a setup, and the frequency of the clock signal when 
performing the processing name and this processing which were set up with said setting means. 
[Claim 1 0] The data processor according to claim 9 characterized by having the clock switch 
means which switches the frequency of a clock signal to the frequency corresponding to this 
processing when processing memorized by said storage means is performed. 
[Claim 11] The clock switch approach characterized by consisting of a clock switch step which 
switches the frequency of the clock signal which serves as criteria of actuation of CPU based on 
the clock switch information notified from an application program, and a step which performs said 
application program based on the clock signal with which said frequency was switched. 
[Claim 12] Said clock switch step is the clc;>ck switch approach according to claim 11 
characterized by switching the frequency of said clock signal based on the data added to the 
command which directs a switch of the frequency notified as clock switch information, and this 
command from said application program. 
[Claim 13] Said clock switch step is the clock switch approach according 1;o claim 11 or 12 which 
makes the frequency of said clock signal higher than the frequency at the time of normal 

. operation based on the clock switch information notified from said application program, and is 
characterized by returning this clock signal to the frequency at the time of normal operation at 
the time of termination of this application program. 
[Claim 14] The clock switch approach characterized by consisting of a clock switch step which 
switches the frequency of the clock signal used as the criteria of actuation of CPU to a 
frequency higher than the time of normal operation when the detection step which detects 
starting of processing to perform at a rate quicker than usual, and starting of said processing are 
detected. 
[Claim 15] It is the clock switch approach according to claim 14 characterized by for said 
detection step outputting an interruput signal when starting of said processing is detected, and 
constituting said clock switch step as a program of BIOS, starting this BIOS by said interruput 
signal, and a switch of the frequency of a clock signal being performed by this BIOS. 
[Claim 16] The step which makes the transmission-speed storage section memorize the 
transmission-speed data in which the transmission speed of data is shown, The detection step 
which detects whether access to said transmission-speed storage section was performed, The 
read-out step which reads the transmission-speed data memorized by this transmission-speed 
storage section when access to said transmission-speed storage section is detected, The clock 
switch approach characterized by consisting of a clock switch step which switches the 
frequency of the clock signal which serves as criteria of actuation of CPU according to said read 
transmission-speed data. 
[Claim 17] The clock switch approach characterized by consisting of a step which memorizes the 
step which sets up the frequency of the clock signal of CPU when performing this processing 
with a processing name at least at the time of a setup, and the frequency of the . clock signal 
when performing said set-up processing name and this processing. 

[Translation done.] 
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*NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/8 ~-:; 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the data processor and the clock switch 
approach of having the switch function of the frequency of a clock signal. 
[0002] . 
[Description of the Prior Art] While the throughput of a microprocessor increases, the clock of 
operation is also accelerated. In the personal computer of the pocket mold driven by the cell, in 
order to lengthen the available time of a device, the device of power saving is performed. Since 
the power consumption of a microprocessor increases in proportion to the frequency of a clock 
of operation, while the microprocessor is not performing processing, making it operate with a 
low-speed clock. and cutting down power consumption is performed. For example, when a key 
input is not performed beyond fixed time amount by the ON state, a power source switches a 
clock frequency to a low speed, and lessens power consumption. 
[0003) On the other hand, it has the input section and a display, the data read in the optical 
reading sections, such as a bar code reader, or the data inputted from the input section is 
memorized in internal memory, and personal digital assistant equipments, such as a handy 
terminal which can transmit the memorized data to a host computer etc., are used widely. Since 
personal digital assistant equipment is also driven by the cell as well as a pocket mold personal 
computer, in order to lengthen usable time amount, when an input is· not performed, the power
saving mode which switches a clock to a low speed is formed. . 

. [0004) Moreover, as a user is switched in the frequency of the clock of a microprocessor of 
operation, what could be made to do ** which lengthens the available time of a device because a 
user sets up the frequency of a clock low is considered. 
[0005] . 
[Problem(s) to be Solved by the Invention) However, if the clock frequency of a microprocessor 
is low set up in order to lengthen usable time amount, even if the usual processing is enough as 
processing speed, the problem that the transmission speed in which the activation at the time of 
data transfer is possible becomes slow, for example will arise. 

· [0006] The technical problem of this invention is lessening power consumption at the time of 
normal operation, and realizing high-speed processing. 
rooon · · . . 
[Means for Solving the Problem) The data processor of invention according to claim 1 is 
equipped with the clock switch means which switches the frequency ofthe clock signal which 
serves as criteria of actuation of CPU based on the clock switch information notified from an 
application program, and an activation means to perform an application program based on the . 
clock signal switched with the clock switch means. · 
[0008] According to invention according to claim 1, since a switch of the frequency of the clock 
signal of CPU (a microprocessor etc. is included) can be directed from an application program 
side, for example, the frequency of the clock signal when performing communications processing 
~ari be made higher than the time of norm~:ll operation, high-speed processing is realized, power 
consumption can he lessened in operating CPU on a frequency lower than it at the time of 
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normal operation, and it can lengthen the available time of equipment. 
[0099] The data processor of invention according to claim 5 is equipped with a detection means 
to detect starting of processing to perform at a rate quicker than usual, and the clock switch 
means which switches the frequency of the clock signal used as the criteria of actuation of CPU 
to a frequency higher than the time of normal operation when starting of the processing is 
detected by the detection means. 
[001 0] Since the clock signal of CPU when performing processing which needs high-speed 
processing can be made higher than the time of normal operation according to invention 
according to claim 5, power consumption at the time of normal operation is lessened, and high
speed processing can be realized. 
[0011] A transmission-speed storage means to memorize the transmission-speed data which the 
data processor of invention according to claim 7 shows the transmission speed of data, A 
detection means to detect whether access to a transmission-speed storage means was 
performed, The read-out means which reads the transmission-speed data memorized by the 
transmission-speed storage means when it is detected that access to a transmission-speed 
storage means was performed with the detection means, It has the clock switch means which 

·switches the frequency of the clock signal which serves as criteria of actuation of CPU 
according to the read transmission-speed data. 
[0012] According to invention according to claim 7, since CPU can be operated with th~ clock 
signal of the frequency according to transmission speed at the time of data communication, CPU 
can be operated with the processing speed with which are satisfied of the transmission speed 
demanded. 
[0013] The data processor of invention according to claim 9 is equipped with a storage means to 
memorize a setting means to set up the frequency of the clock signal of CPU when performing 
this processing with a processing name at least at the time of a setup, and the frequency of the 
clock signal when performing the processing with the processing name set up with the settinR 
means. 
[0014] According to invention according to claim 9, at the time of a setup, since a processing 
name to process at high speed and its activation frequency can be set up, CPU is operated on a 
comparatively low frequency, power consumption of equipment is lessened, CPU can be 
operated on a frequency high only at the time of specific processing at the time of normal 
operation, and it can shorten the processing time. 
[0015] . 
[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Hereafter~ the case where this invention is applied to a handheld terminal 
is explained. A handheld terminal is the input terminal unit of a pocket mold, it has the input 
section which inputs data, a display, and the communications department, memorizes the 
inputted data or the processing result of the data inside, and has the function to transmit the 
memorized data to a host computer etc. 
[0016] A chip set 11 consists of Maine CPU 12, the clock generator 13 included digital PLL 
(DPLL), a real time clock (RTC) 15, and programmable interval timer (PIT) 16 grade in drawing 1 

[0017] Clock generators 13 are multiplying and a circuit which carries out dividing and generates 
the clock signal of a desired frequency about the 32kHz reference clock signal generated with a 
crystal oscillator 14. digital one PLL (phase locked loop; -- a phase comparator --) which carries 
out multiplying of the 32kHz signal generated with a crystal oscillator 14 as a clock generator 13 
is shown in ~rawJ!:!Kl It consists of an error amplifier, a voltage controlled oscillator, etc. A 
circuit 21 and the frequency divider 22 which carries out dividing of the signal by which 
multiplying was carried out in the digital PLL circuit 21 to 1/2, 1/3, and 1/4, and outputs signals, 
such as 66MHz, 33MHz, and 16 etc.MHz, The frequency divider 23 which carries out dividing of 
the signal outputted from the digital PLL circuit 21, and the signal outputted from a frequency 
divider 22, The selector which chooses and .outputs one side of the output of a frequency divider 
23; and the 14.318MHz signal outputted from the digital PLL circuit 21, It consists of frequency 
divider 26 grades which carry out dividing of the output signal. of the output circuit 25 which. 
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decides whether output the output of a selector 24 outside, or not output, and its output circuit 
25 to one half, and output it to it. 
[0018] The setup menu mentioned later or the frequency specified by the application program is 

· written in the CPU clock change register 27 of a clock generator 13 by Maine CPU 12. The rate 
of multiplying of the digital PLL circuit 21 and the division ratio of a frequency divider 22 are 
decided, and the clock signal of the specified frequency is generated by the frequency written in 
this CPU clock change register 27. 
[0019] The data for carrying out dividing of the signal by which dividing was carried out in the 
signal by which multiplying was carried out in the digital PLL circuit 21, or the frequency divider 
22 further are written in the CPU clock dividing register 28. For example, the data for making the 
clock signal of low frequency output from a frequency divider 23 at the time of a sleep mode are 
written in. 
[0020] It is the register with which the data which specify whether the 14MHz setting effective 
register 29 chooses a 14.318MHz clock signal by the selector 24 are written in, and the data 
which repeal a setup of a 14.318MHz clock signal are written in so that a selector 24 may usually 
choose the output signal of a frequency divider 23. And the data which confirm a setup ofa 
14.318MHz signal at the time of a switch of the frequency of a clock signal are written in the 
14MHz setting effective register 29, and a selector 24 chooses a 14.318MHz clock signal. 
Thereby, once the frequency of a clock signal is switched to 14.318MHz at the time of a switch 
of the frequency of a clock signal, it is switched to the specified frequency. 
[0021] It is the register with which the data which specify whether the CPU clock authorization 
register 30 outputs a clock signal from an output circuit 25 or it does not output are memorized, 
and when the data which usually permit the output of a clock signal are written in, for example, it 
stops actuation of CPU in a sleep mode, the data which make the output of a clock signal 
disapproval are written in. 
[0022] the time check whose return and real time clock 15 clock a date and time of day to 
drawing 1 - it has the section and the memory which memorizes the operating condition set up 
with a setup menu, and it is backed up by the cell so that the time check of a date and time of 
day can be performed also at the time of power-source OFF. 
[0023] A programmable interval timer 16 consists of three independent timer/ counters, and 
these timers/counters are used by the program. The programmable interrupt controller (PIC) 17 
receives the interrupt request from the outside, and applies interruption to Maine CPU 12. · 
[0024] Communication link IC 18 is a. circuit for transmitting and receiving data, transmit data is 
outputted from RS-232C port 42 through a driver I receiver 41, and received data are inputted 
into communication link IC 18 through RS-232C port 42, and the driver/ receiver 41. 
[0025] a data input -- carrying out - a keyboard -- ( -- KB -) - 43 - a liquid crystal display 
-the section (LCD) -- 44 -- a touch panel -- ( -- TP -) - 45 - a keyboard -- a controller 
- 46 -- connecting - having -- **** -- a touch panel -· - 44 - or -- a keyboard -- 43 -
actuation - a signal - a keyboard - a controller - 46 - detecting -- having -- a chip set --

. 11 :...._ outputting - having . The keyboard controller 46 has CPU inside and operates based on 
the clock generated with an oscillator 4 7. . . 
[0026] The liquid crystal display section 44 displays th~ graphic form in which. the contents of an 
input key or the input key are shown on the part of the switch of the transparence touch panel 
45 while displaying the data inputted from the keyboard 43. A video graphic array (VGA) is a 
circuit which controls the display of the liquid crystal display section 44. The PC card controller 
49 is a controller which controls the PC card inserted in PC Card slots 50 and 51, and has the 
function which can carry out immediate execution of the program code of ROM or RAM in a PC 
card. The keyboard controller 46, the video graphic array 48, and the PC card controller 49 
which were mentioned above are connected to the chip set 11 through ISA Bus 53. 
[0027] The controller 52 for a communication link is a controller which controls the data transfer 
by the infrared radiation performed through luminescence and a photo detector 54. The sending 
signal O\Jtputted from the controller 52 for a communication link is outputted to luminescence 
and a photo detector 54 through a driver 55, and the input signal received by luminescence and 
the photo detector 54 is outputted to the controller: 52 for a communication link through a driver 
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55. 
[0028] A flash ROM 56 is 16M bit ROM which memorizes application programs, such as a control 
program which controls the whole circuit, and data transfer processing. RAM 57 consists of two 
2M bit DRAMs which memorize the data inputted from the keyboard 43. RAM58 is 2M which 
memorize the parity data of the data memorized by RAM57, or 4M bit DRAM. Such ROM56 and 
RAM 57 and 58 are connected to the chip set 11 by the local bus 59 in which high-speed data 
transfer is possible. 
[0029] A printer controller 60 is a circuit which controls printing of a printer 61, and has CPU for 
control. The signal outputted from this printer controller 60 is amplified by the driver 62, the 
print head of a printer 61 is supplied, and printing is performed. 
[0030] The power control section 63 rectifies the alternating voltage supplied from the charge 
terminal 64, it is the circuit which creates the supply voltage for driving each part of a circuit, 
and supplies the electrical potential difference after rectification to a lithium secondary battery 
65, and charges a lithium secondary battery 65. Moreover, the power control section 63 supplies 
the electrical potential difference of a lithium cell 66 to the memory of a real time clock 15 etc., 
and even when the time of powe~source OFF or a lithium secondary battery 65 discharges, he 
is trying to protect the data of memory. 
[0031] Next, drawing 3 is the block diagram showing the configuration of communication linkiC 
18. Selection/ control logic 72 is the address data AO-A2 outputted from Maine CPU 12, and a 
circuit which controls the writing, read-out, etc. of data to selection of the register in 
communication link IC 18, and its selected register according to control signals, such as the lead 
signal RD and the light signal WR. Once the data DO-D7 sent from Maine CPU 12 are stored in a 
data buffer 71, they are transmitted to the regist~r which corresponds to the origin of control of 
selection/ control logic 72 through an internal data bus. 
[0032] The modem control register 73 is a· register with which the data which control the modem 
control logic 74 are written in, and the modem control logic 74 transmits and receives a modem 
status signal between the modems of a communications partner, and defines the condition of a 
transmitting side and a receiving side according to the data written in the modem control 
register 73. The modem status register 75 is a register which memorizes the data in which the 
condition of the modem control logic 74 is shown. 
[0033] When transmitting data, the transmission-speed data in which transmission speed is 
shown first are written in a data buffer 71, and are written in the communication link rate setting 
register 76 at the origin of control of the transmission-speed data of the data buffer 71 of 
selection/control logic 72. A baud rate generator 77 generates the baud rate clock of the 
frequency corresponding to transmission-speed data, and outputs it to the transmit timing 
control 78 and the exterior. · 
[0034] Next, if transmit data is written in a data buffer 71, the data will be transmitted to a 
transmit register 79, will be further changed into serial data by the transmitter shift register 80, 
and will be outputted outside. The shift action of a. transmitter shift register 80 is controlled by 
the· transmit timing control 78, and the .shift action of the communication link shift register 80 is 
performed to the timing which synchronized with the baud rate clock of a baudrate generator 
77. 
[0035] When receiving data, serial received data are changed into parallel data with the receiving . 
shift register 81, and it is written in the receiving buff~r register 82, and further, the parallel data 
are written in a data buffer 71, and are transmitted to Maine CPU 12. The shift action of the 
receiving shift register 81 is performed to the timing which synchronized with the receive clock 
received by the receiving timing control 83. 
[0036] Next, in the handheld terminal of the above configurations, the actuation in the case of 
switching the frequency of the clock signal of specific processing is explained. First, a setup 
menu explains the gestalt of the operation of the 1st of this invention which sets up the 
frequency of a clock signal with reference to the. flow chart of drawing 4 . 
[0037] The clock information which shows the frequency of a clock signal etc. is memorized by 
the memory of the real time clock 15 of a chip set 11, and this memory is backed up by the cell 

.· so that data may be held also at the time ofpowe~source OFF . 
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[0038] ON of a power source starts the initial setting of BIOS (system which controls an input 
unit by a part of function of operation system) ( drawing 4 , S1 ). Starting of an initial setting 
distinguishes [ next ] whether the specific key was operated at the time of starting (S2). If the 
specific key is not operated, the clock information at the time of the normal operation which 
progresses to step S3 and is memorized by the memory of a real time clock 15 is read. And 
according to the clock information memorized, the frequency of a clock signal is written in the 
CPU clock change register 27 of a clock generator 13. 
[0039] On the other hand, when it is distinguished that the specific key was operated at step S2, 
setup processing is started and a setup screen is displayed (S5). Since three kinds, 16M, 33M, 
and 66MHz, are displayed as a frequency of the clock signal at the time of normal operation and 
three kinds of frequencies are further displayed as a processing name in this setup processing as 
a frequency of the clock signal which performs that processing A user chooses the frequency at 
the time of normal operation, processing (for example, data transfer processing) to perform 
among the processings currently displayed at high speed, and the frequency of the clock signal 
when performing the processing. 
[0040] And it is distinguished whether selection of a switch of the frequency of a clock signal 
was completed (S6). After selection of a processing name and a frequency is completed, it is 
written in the memory of the real time clock 15 which the selected clock information, such as a 
processing name and a frequency, mentioned above (S7). . 
[0041] When a processing name is not chosen at step S6 but only the frequency at the time of 
normal operation is set up, the clock information memorized by memory till then is rewritten by 
the newly chosen frequency. Moreover, when both frequencies of a processing name and a clock 

. signal are chosen, the frequency of the clock signal when performing the processing with a 
processing name is written in another memory area of the memory of a real time clock 15 as 
clock information. 
[0042] If a system is reset after the clock information on memory is rewritten, BIOS will read the 
frequency memorized by the memory of a real time clock 15, and will write in the CPU clock 
change register 27 of the clock generator 13 which mentioned the read frequency above. 
Thereby, from a clock generator 13, the clock signal of the specified frequency is outputted and 
Maine CPU 12 operates with the clock of the frequency. 
[0043] Moreover, when the processing chosen with the setup program is started, the frequency 
memorized corresponding to the processing name is read to the memory of a real time clock 15, 
and the frequency is written in the CPU clock change register 21. When specified processing is 
performed by this, the frequency of the clock signal outputted from a clock generator 13 is 
switched. 
[0044] As mentioned above, the frequency of the clock signal for example, at the time of normal 
operation can be made low by a user enabling it to set up the frequency of the clock signal at 
the time of normal operation, and the frequency of the clock signal when performing specific 
processing with a setup menu, and the frequency of the clock signal at the time of activation of 
the data transfer processing of which high-speed processing is required can be inade high. By 
this, power consumption at the time of normal operation is lessened, thee available time of a 
handy terminal is lengthened, and high-speed data transfer can be realized to coincidence. 
[0045] Next, the gestalt of the operation of the 2nd of this invention which directs a switch of 
the frequency of a clock signal from an application program side is explained. Qrawil'lg_§. is the 
explanatory view of the command which directs a switch of the frequency of a clock signal. The 
command which directs a switch of a frequency is "SYSCLK" and specifies a frequency with the 

. value of the parameter following a command. For example, if "0" is specified as a parameter, the 
frequency of a clock signal will be switched to a default value, i.e., the frequency at the time of 

·starting. If "1" is specified as a parameter, the frequency of a clock signal will be switched to 
16M Hz, if "2" is specified as a parameter, the frequency of a clock signal will be switched to 
33MHz, and if "3" is specified as a parameter, the frequency of a clock signal will be switched to 
66MHz. 
[0046] Drawing_§. is drawing showing an example of the program which switches the frequency of 
a clock signal from an application program side. This drawing shows the program created by C 
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and is system ("command"). "command" It is the instruction which performs the shown 
character string as a command of DOS. 
[004 7] Supposing a default frequency is 16M Hz, A processing will be performed by the 16MHz 
clock signal. If A processing is completed and system (" sysclk 3") is performed by the next B 
processing, the program specified by the command will be started. 
[0048] Drawin_g~ is the flow chart of the switch processing of a frequency started by the 
command of an application program. First, the specified parameter is checked ( drawing_] , S11 ), 
and it distinguishes whether 0-3 have the value of a parameter out of range (S 12). When the 
value of a parameter is out of range, the parameter which progresses to step S24 and shows 
abnormal termination is set up, and processing is ended. 
[0049] At step S12, when the specified parameter is distinguished within the limits, it progresses 
to step S13, and during a switch of a clock signal, it interrupts and Maine CPU 12 is changed into 
the condition of prohibition so that a control may not be passed to other processings. And the 
value of a parameter distinguishes whether they are directions of a switch in the frequency of a 
default [be I it I "0"] (S14). When the value of a parameter is distinguished from "0" by this 
distinction, the default clock information (frequency of a clock signal) which progresses to step 
S 15 and is memorized by the memory of a real time clock 1 5 is read. And the read frequency is 
written in the CPU clock change register 27 (S16). Thereby, the frequency of the Clock signal 
generated with a clock generator 13 is switched to a default value (for example, 16MHz). <BR> · 
[0050] in addition, in case the contents of the CPU clock change register 27 are rewritten Once 
confirming the 14MHz setting effective register 29 beforehand, making a 14.318MHz signal 
choose by the selector 24 and switching the frequency of a clock signal to 14.318MHz, After 
rewriting the frequency of the CPU clock switch register 27 and completing a switch of a 
frequency, he makes the 14MHz setting effective register 29 into an invalid; and is trying to 
choose the clock signal of the frequency after modification by the selector 24. 
[0051] When the value of a parameter was not "0" in distinction of step S14 and it is 
distinguished, it progresses to step S 17 and the value of a parameter distinguishes whether they 
are directions of the switch whether it is "1" to 16M Hz. In directions of the switch of the value 

·of a parameter to 16M Hz by "1 ", it progresses at step S18, and the value of 16M Hz is written in 
the CPU clock change register 27. Thereby, the frequency of the clock signal generated with a 
clock generator 13 is switched to 16MHz. 
[0052] the case where it is distinguished when the value of a parameter was not "1" at step S 17 
.-the following step S19- progressing-- the value of a parameter- "2." That is, it 
distinguishes whether they are directions of the switch to 33M Hz. When it is directions of the 
switch of the value of a parameter to 33MHz by "2", it progresses to step S20 and the value of 
33MHz is written in the CPU clock change register 27. Thereby, the frequency of the clock signal 
generated with a clock generator 13 is switched to 33MHz. 
[0053] Since the value of a parameter is the case where the switch to 66MHz is directed by "3" 
when the value of a parameter was not "2" at step S19 a~d it is distinguished, it progresses to 
step S21 and the value of 66MHz is written in the CPU clock change register 2i The frequency 
of the clock signal generated with a clock generator 13 by this is switched to 66MHz. 
[0054] If a switch of the frequency of a clock signal is completed as mentioned above, it will 
progress to step S22 and interruption to Maine CPU 12 will be permitted. Since switch 
processing of a frequency was completed by this, a normal termination parameter is set up 
(S23), frequency switch processing is ended, and a control is returned to DOS. 
[0055] If the frequency of a clock signal is switched by the processing mentioned above, the 

· frequency of a clock signal can be returned to 16MHz of origin by executing the command with 
which processing B of drawing 6 is performed with the clock signal which is 66MHz, and switches 
the frequency of a clock signal to a default (in this case, 16MHz) at the last of 8 processing. · 
[0056] According to the gestalt of this 2nd operation, since the clock frequency of Maine CPU 

. 12 can be switched from an application program side, Maine CPU 12 is usually operated on a low 
frequency, the consumed electric current can be lessened, the available time of equipment can 
be lengthened, when performing processing of which high-speed processing speed is required, 
Maine CPU 12 can be operated on a high frequency, and the processing time can be shortened. 
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[0057] Next, access to a specific register is detected and the gestalt of operation of the 3rd of 
this· invention which switched the frequency of a clock signal is explained with reference to 
drawing 8 and drawing 9 . 
[0058] DrawingJ! is the circuit block diagram of the access detector 90 which detects access to 
the communication link IC 18 at the time of data transfer. In transmitting data to a host 
computer from a handy terminal, in order to set up transmission speed, transmission speed is 
written in the communication link rate setting register 76 of communication link IC 18 from Maine 
CPU 12. The decoding circuit 91 decodes the address data outputted from Maine CPU 12, and if 
it detects the address data which are in agreement with the address of the communication link 
rate setting register 76, it will output an address coincidence signal to the access supervisory 
circuit 92. The access supervisory circuit 92 starts an internal counter while it directs it in the 
interruption generating circuit 93 and it makes an interruput signal output, when an address 
coincidence signal is received from the decoding circuit 91. 
[0059] Since transmit data will be written in a transmit register 79 for every fixed time amount if 
data transfer is started after transmission speed is set as the communication link rate setting 
register 76 of communication link IC 18, if the address is in agreement in the decoding circuit 9l 

. in the address data outputted from Maine CPU 12 as compared with the address of a transmit 
register 79, an address coincidence signal will be outputted to the access supervisory circuit 92. · 
Whenever the access supervisory circuit 92 receives the address coincidence signal of a 
transmit register 79, it resets a counter. 
[0060] Since the address coincidence signal of a transmit register 79 is no longer outputted from 
the decoding circuit 91 after data transmission is completed and access to a transmit register 79 
is completed, the counter of the access supervisory circuit 92 counts up. The access 
supervisory circuit 92 directs the output of an interruput signal to the interruption generating 

· circuit 93, if a counter counts up. 
[0061] That is, since an interruput signal is outputted from the interruption generating circuit 93 
when setting up the transmission speed at the time of performing data transmission, and when 
data transmission is completed, data transfer processing can be processed at high speed by 
switching the frequency of a clock signal, when this interruput signal is detected by the BIOS 
side. 
[0062] Next, drawing 9 is a flow chart which shows the contents of processing in the case of 
interrupting and switching a frequency with the interruput signal from the generating circuit 93. If 
an interruput signal is detected, it will interrupt with reference to the register of the 
programmable interrupt controller 17, and a factor will be checked ( drawing 9 , S31 ). an 
interruption factor distinguishes whether it is access of first as opposed to [ if it comes out ] the 
communication link rate setting register 76 about data transfer (S32). When distinguished from 
access to the communication link rate setting register 76 at step S32, the transmission speed 
which progresses to step S33 and is memorized by the communication link rate setting register 
76 is read. and the read transmission speed -- below a predetermined value (for example, 
38.4KBPS) - or it distinguishes whether it is over the predetermined value (S34) 
If the read transmission speed is below a predetermined value, it will progress to step S35 and 
33MHz will be written in the CPU clock change register 27 of a clock generator 13 as a 
frequency of a clock signal. Thereby, a 33MHz clock signal is outputted as a clock of Maine CPU 
12 of operation from a clock generator 13. · 
[0063] On the other hand, when transmission speed was over the predetermined value at step 
S34 and it is distinguished, it progresses to step S36 and 66MHz is written in the CPU clock 
change register 27 of a clock generator 13 as a frequency of a clock signal. Thereby, a 66MHz 
clock signal is outputted as a clock of Maine CPU 12 of operation from a clock generator 13. 

· [0064] When it was not access to the communication link rate register 76 at step S32 and is 
distinguished, it distinguishes whether it progressed to step S37 and the counter of the access 
supervisory circuit 92 counted up. When the counter is counting up, it is judged as what data 
transfer processing ended, and progresses to step S38, and the default clock information 
memorized by the memory of a real time clock 1 5 is read. And the read frequency is written in 
the CPU clock change register 27 of a clock generator 13 (S39). Thereby, the clock signal of the 
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frequency. at the time of normal operation is outputted to Maine CPU 12 from a clock generator 
13 .. 
[0065] According to the gestalt of this 3rd operation, access to memory, such as a register by 
the processing for which high-speed processing of data transfer processing etc. is needed, is 
detected by hardware. Since the frequency of the clock signal of CPU was made high during 
activation of the processing, or it switched to the frequency according to transmission speed, 
and it was made to switch to the frequency at the time of normal operation if processing was 
completed Operate Maine CPU 12 with the clock signal of a low frequency at the time of normal 
operation, and it lessens power consumption. Usable time amount of equipment is lengthened, 
when performing processing as which high-speed processing speed is required, Maine CPU 12 is 
operated with the clock signal of a high frequency, and high-speed processing can be realized. 
[0066] With the gestalt of operation mentioned above, although explained taking the case of data 
transfer processing, this invention is applicable not only to this but other processings in which 
high-speed processing speed is needed. Moreover, in the gestalt of the 3rd operation, the 
address accessed when specific processing is started is memorized, starting of processing of the 
specification is detected by detecting access to the address, and the frequency of a clock signal 
can be then switched. 
[0067] Furthermore, although the gestalt of operation mentioned above explained the case where 
this invention was applied to a handy terminal, it is applicable not only to this but data 
processors, such as a pocket mold personal computer and pocket mold small terminal. 
[0068] 
[Effect of the Invention] According to this invention, when performing the program which needs 
high-speed processing, by making the frequency of the clock of CPU of operation higher than 
the time of normal operation, power consumption at the time of normal operation is lessened, the 
available time of equipment is lengthened, and high-speed processing can be realized to 
coincidence. Moreover, since it enabled it to switch the frequency of a clock signal from an 
application program side, CPU can be operated with the processing speed suitable for the 
program, and power consumption is lessened, and the processing time can be shortened. 
Furthermore, when performing data communication, in operating CPU on the frequency according 
to transmission speed, power consumption is lessened and high-speed data communication can 
be realized. 

[Translation done.] 
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(54) IMAGE PROCESSING APPARATUS AND ITS CONTROL PROCESSING METHOD 

(57)Abstract: 
PROBLEM TO BE SOLVED: To suppress power 
consumption of an image processing apparatus by 
controlling a clock signal and a power supply voltage 
applied to a processing circuit corresponding to each 
processing block in response to an operation mode for 
the processing apparatus. 
SOLUTION: In the image processing apparatus where_ an 
image processor 2 applies image processing to an image 
signal captured by an image capturing controller 1 and a 
display controller 3 displays the processed image, the 
image capturing controller 1 captures image data with a 
resolution designated in an operating mode and at a 
frame rate and the display controller 3 displays the 
image data with a resolution at a frame rate designated 
in response to the operation mode. A CPU 5 decides a 
minimum power supply voltage at which this apparatus 
can be operated and a frequency of a clock signal on the 
basis of a setting value stored in a ROM 36 and controls 
the voltage and the frequency of the clock signal 
outputted from clock generators 1-23 and regulators 28-32 supplying the clock signal and the 
power supply voltage to each controller. 

LEGAL STATUS 
[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or -
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

http:/ /www19.ipdl.ncipi.gojp/PA 1 I result/ detail/ main/wAAA6raai4DA4132381 90P ... 2004/1 0/27 



0138

'> 

THIS PAGE BlANK (USPTO} 



0139

Searching PAJ 

[Number of appeal against examiner's decision 
of rejectio~] 
[Date of requesting appeal against examiner's 
decision of rejection] · 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

2/2 ~-:; 

http:/ /www19.ipdl.ncipi.gojp/PA 1 /result/ detail!main/wAAA6raai4DA413238190P... 2004/10/27 



0140

~: ::s PAGE BLANK {USPTO) 72 223 PAGE BLANK (USPTO)

0140



0141

*NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] A directions means to be the image processing system which has two or more modes 
of operation, and to direct either of said two or more modes of operation, Two or more 
processing means to perform processing which has the processing circuit which became 
independent, respectively and is different, respectively, A clock signal supply means to supply 
the clock signal of predetermined frequency to the processing circuit corresponding to said two 
or more processing means, An electric power supply means to supply supply voltage to the 
processing circuit corresponding to said two or more processing means, The image processing 
system characterized by having the control means which controls the supply voltage supplied 
from the frequency and said electric power supply means of the clock signal supplied from said 
clock signal supply means corresponding to the mode of operation directed by said directions 
means. 
[Claim 2] One of said two or more of the processing means is an image processing system 
according to claim ·1 characterized by to have a conversion means change the photoed picture 
signal into an electrical signal, an image generation means generate image data from the 
electrical signal changed by said conversion means, and an infanticide processing means 
beforehand set up to said image data thin out and perform infanticide processing of data 
according to a method. 
[Claim 3] One of said two or more of the processing means is an image processing system 
according to claim 1 characterized by having a interpolation means to interpolate data according 
to the interpolation method beforehand set up to image data, and a display means to display an 
image based on the image data interpolated by said interpolation means. · 
[Claim 4] Said mode of operation is an image processing system given in claim 1 characterized 
by including either electronic viewfinder mode, photography mode, a playback m()de and TV 
phone mode thru/ or any 1 term of 3. 
[Claim 5] Said control means is an image processing system given in claim 1 characterized by 
controlling to suspend supply of a clock signal in the processing circuit which is not used by said 
mode of operation, or supply of supply voltage thru/ or any 1 term of 4. 
[Claim 6] It is an image processing system given in claim 1 which has further a storage means 
memorize the information about the frequency of the clock signal supplied to each processing 
circuit from said clock signal supply means, and the supply voltage supplied to each processing 
circuit from said electric power supply means, corresponding to each of two or more of said 
modes of operation, and is characterized by to control said control means based on said 
information memorized by said storage means thru/ or any 1 term of 5. 
[Claim 7] The directions process which is a control art in the image processing system which 
has two or more modes of operation, and directs either of said two or more modes of operation, 
The clock signal supply process which supplies the clock signal of a predetermined frequency to 
each of two or more processing circuits which performs different processing which became . 
independent, respectively, The electric power supply process which supplies supply voltage to 
each of two or more· of said processing circuits, The control art in the image processing system 
characterized by having the control process which controls the supply voltage supplied at the 
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frequency and said electric power supply process of the clock signal supplied at said clock signal 
supply proc'ess corresponding to the mode of operation directed at said directions process. 
[Claim 8] One of said two or more of the processing circuits is a control art according to claim 7 
characterized by having the conversion circuit which changes the photoed picture signal into an 
electrical signal, the image generation circuit which generates image data from the electrical 
signal changed by said conversion circuit, and the infanticide processing circuit which was 
beforehand set up to said image data, and which thins out and performs infanticide processing of 
data according to a method. 
[Claim 9] One of said two or more of the processing circuits is a control art according to claim 7 
characterized by having the interpolation circuit which interpolates data according to the 
interpolation method beforehand set up to image data, and the display circuit which displays an 
image based on the image data interpolated in said interpolation circuit 
[Claim 1 0] Said mode of operation is a control art given in claim 7 characterized by including 
either electronic viewfinder mode, photography mode, a playback mode and TV phone mode 
thru/ or any 1 term of 9. 
[Claim 11] A control art given in claim 7 characterized by controlling by said controlprocess to 
suspend supply of a clock signal in the processing circuit which is not used by said mode of 
operation, or supply of supply voltage thru/ or any 1 term of 1 0. 
[Claim 12] A control art given in claim 7 characterized by to have further the memory which 
memorizes the information about the frequency of the clock signal supplied to each processing 
circuit at said clock signal supply process, and the supply voltage supplied to each processing 
circuit at said electric power supply process corresponding to each of two or more of said 
modes of operation, and to control by said control process based on said information memorized 
by said memory thru/ or any 1 term of 11. 
[Claim 13] It is the storage in which read is possible by the computer which memorized the 
program which performs the control art of a publication in claim 7 thru/ or any 1 term of 12. 

[Translation done.] 
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*NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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1.This document has been translated by computer. So the translation may not reflect the original 
·. precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the motion-control art in an image processing 
system applicable to for example, a digital still camera, a TV phone terminal unit or the camera 
built-in note PC, etc., and said equipment. 
[0002] 
[Description of the Prior Art] In recent years, generally the photography equipm~nt of the pocket 
mold which can be driven by cell which is represented by the digital still camera came to be used 
with progress of techniques, such as a miniaturization of solid state cameras, such as CCD, 
power-saving and high integration of LSI, advanced features, and low-power-izing. Furthermore, 
the pocket mold TV phone terminal which contained the cellular-phone function is developed. 
With such cell drive mold photography equipment, various devices for extending the operating 
time by the cell have been devised. For example, when a cell residue is always displayed and the 
residue has decreased, it demands tuming off the power to eye the top from a user. Or·· 
according to the mode of operation which the user chose, the electric power supply for a non-. 
right hand side or clock supply is intercepted. 
[0003] Moreover, with the conventional technique, the frame rate and resolution of an image 
which are photoed are fixed, or the user could set up alternatively at most, and the linkage with 
a power saving function was not made. · 
[0004] Generally, with photography equipment, since the image amount of data which should be 
processed to per unit time amount increases so that the frame rate and resolution of an image 
which are photoed become large, the electronic circuitry treating an image needs a high clock 
frequency of operation. Moreover, supply voltage cannot be lowered, so that an electronic 
circuitry is usually operated on a high frequency. Since power consumption is proportional to a 
clock frequency and proportional to the square of supply voltage, the frame rate of an image and 

. increase of resolution bring about increase of power consumption. Therefore, it is better to make 
a frame rate and resolution small as much as possible, in order to reduce power consumption. 
[0005] .. 
[Problem(s) to be Solved by the Invention] However, with photography equipment, the demands 
to the frame rate and resolution of a picture signal which are incorporated by the mode of 
operation differ. For example, in electronic viewfinder mode (following EVF mode), although a 
frame rate is so good that it is large since the screen which displays the electronic view image is 
a small screen built in the device in many cases, although it is desirable to display a smooth 
dynamic image as much as possible, resolution is not required so much. Moreover, in still picture 
incorporation mode (following photography mode), it is required that a frame rate is easy to be · 
the minimum (a still picture is sufficient) that resolution should be max. Moreover, in a playback 
mode, incorporation of a picture signal is not performed but only image display is performed by· 
the degree of maximal solution image. Furthermore, both a frame rate and resolution are 
determined by the data transfer capacity of the telephone line in TV phone mode. 
[0006] The amounts of data which should be processed to per unit time amount according to the 
mode of operation differ, and it always is not necessary to operate with the maximum frequency 
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in each functional block which constitutes such photography equipment. for example, a 
photpgraphy block, an image-processing block, and a display block, so that clearly from the 
above-mentioned example. Nevertheless, in a Prior art, since it was only turning off the electric 
power supply to functional block which is non-operating state completely for power saving of 
equipment, reduction processing of effective power consumption was not able to be performed. 
[0007] This invention was made in view of the above-mentioned conventional example, and aims 
at offering the image processing system which can stop the power consumption of equipment, 
and its control art by controlling the clock signal and supply voltage which are supplied to the 
processing circuit corresponding to each processing block according to the mode of operation to 
which equipment operates. 
[0008] Moreover, the purpose of this invention is to offer the image processing system which 

· can realize optimal power saving automatically, and its control art according to the mode of 
operation of equipment. 
[0009] . 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
processing system of this invention. is equipped with the following configurations. Namely, a· 
directions means to be the image processing system which has two or more modes of operation, 
and to direct either of said two or more modes of operation, Two or more processing means to 
perform processing which has the processing circuit which became independent, respectively 
and is different, respectively, A clock signal supply means to supply the clock signal of 
predetermined frequency to the processing circuit corresponding to said two or more processing 
means, An electric power supply nieans to supply supply voltage to the processing circuit 
corresponding to said two or more processing means, It is characterized by having the control 
means which controls the supply voltage supplied from the frequency and said electric power 
supply means of the clock signal supplied from said clock signal supply means corresponding to 
the mode of operation directed by said directions means. 
[001 0] In order to· attain the above-mentioned purpose, the control art in the image processing 
system of this invention is equipped with the following processes. Namely, the directions process 
which is· a control art in the image processing system which has two or more modes of operation, 
and directs either of said two or more modes of operation, The clock signal supply process which 
supplies the. clock signal of a predetermined frequency to each of two or more processing 
circuits which performs different processing which became independent, respectively, The 
electric power supply process which supplies supply voltage to each of two or more of said 
processing circuits, It is characterized by having the control process which controls the supply 
voltage supplied at the frequency and said electric power supply process of the clock signal 
supplied at said clock signal supply process corresponding to the mode of operation directed at 
said directions process. 
[0011] 
[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained to a detail with reference to an accompanying drawing. 
[0012] Drawing 1 is the block diagram showing the configuration of the TV phone terminal unit of 
the pocket mold concerning the gestalt 1 of operation of this invention. In drawing 1 , a thick· 
continuous line illustrates connection of a data system among the lines which connect between 
each functional block, a thin continuous line illustrates connection of a control system, and the 
dotted line is illustrating connection of a clock system. However, all connection is not illustrated 
and only typical wiring connection required for explanation was illustrated. 
[0013] It has the memory controller 4 which performs the memory control for making memory 
memorize the image incorporation controller 1 . which performs processing about incorporation of 
the picturized picture signal as main block configurations of this TV phone terminal unit, the 
digital signal processor 2 which performs an image processing to the image data generated from 
that picture signal, the display controller 3 which performs processing in connection with the 
image display based on image data, and image data, and CPU 5 which perform control of the 
whole equipment. 

· [0014] First, each in EVF (electronic viewfinder) mode, photography mode, a playback mode, and 
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TV phone 111ode is explained in actuation as a typical mode of operation. 
[001 !)] By carrying out image formation of the image for [explanation of image incorporation 
controller 1] image pick-up on CCD7 through the lens module 6, the picture signal according to 
the image is outputted from CCD7. In addition, this lens module 6 is equipped with the drive 
system for the drive system for a lens and an auto iris, and an automatic focus etc., and control 
of these drive systems is performed by CPU5 with the control signal which is not illustrated. The 
picture signal outputted from CCD7 is inputted into the pretr~atment module (CDS-AGC) 8. In 
the gestalt 1 of this operation, the number of effective pixels which CCD7 incorporates is 
640x480 pixels (an equivalent for VGA). The pretreatmentmodule 8 is equipped with CDS 
(correlation duplex sampling) and an AGC (automatic gain control) function. Moreover, the clock 
and timing signal over CCD7 and the pretreatment module 8 are supplied from the timing 
generation circuit (TG) 9. The image data to which pretreatment was performed by the 
pretreatment module 8 is changed into 1 O-bit digital data by AID converter (ADC) 10, and is 
inputted into the image incorporation controller 1 synchronizing with. the pixel clock (Pixel Clock) 
generated by the timing generation circuit (SG) 11. · 
[0016] Infanticide processing of the image data inputted into the image incorporation controller 1 
is carried out by infanticide circuit 1 a, and the data which are the result of being thinned out are 
written in FIF01 b. The infanticide method in this infanticide circuit 1 a is beforehand set up by 
CPU5 with the control signal which is not illustrated. 
[0017] Drawing_2 (A) is a timing chart which shows an example of actuation of infanticide circuit 
1 a. The pixel counter which carries out counting of the pixel clock (Pixel Clock) into which 

. infanticide circuit 1 a is inputted from· SG11 (Pixel Count), The infanticide method which is 
equipped with the line counter (Line Num) which carries out counting of the number of Rhine of 
an image based on the horizontal and the Vertical Synchronizing signal which is not illustrated, 
and was beforehand set up by CPU5, Based on the enumerated data of these counters, the 
digital image data inputted from ADC10 is latched, and the clock (Latch Clock) for writing in 
FIF01 b is generated. 
[0018] level in the example of grawing_f (A) - the case (320x240 pixels: an equivalent for CIF) 
where one half is operated on a curtailed schedule by level and the perpendicular to 640 pixels 

· and the data of the perpendicular of 480 lines is illustrated. Therefore, effective Rhine is odd 
lines and a signal to show this period is an Active Line signal. Moreover, an effective pixel is odd 
pixels and the signal which shows this is an Active Pixel signal. 
[0019] Based on these signals, as shown in drawing 2 (B), the AND of Pixel Clock, an Active Line 
signal, and an Active Pixel signal is taken, and it becomes a Latch Clock signal for this to write in 
FIFO 1 b. In addition, in drawing 2 (A), the data written in FIFO 1 b are Data to FIFO. 
[0020] In addition, this infanticide circuit 1 a can be made a configuration equipped also with an 
inter-frame length function. In this case, what is necessary is to generate an Active Frame 
signal; when forming a frame counter further, for example, incorporating one frame every four 
frames and a frame counter is "the multiple + 1 of 4", and just to make it add to the input of the 
AND circuit shown in drawing 2 (B). 
[0021] If FIFO 1 b detects the condition (any data are written in) that it is not empty, bus 
interface circuit (BUS IF) 1 c will generate the bus transaction of data writing on Maine Bath 
(MB), and will transmit the data read from FIFO 1 b to the memory controller 4. Bus interface 
circuit 1 c is usually operating by the asynchronous bus clock with the image incorporation clock 

· (Latch Clock). Therefore, the write-in clock (Latch Clock) of FIFO 1 b of the read-out clock of 
FIFO 1 b is asynchronous, and since this asynchronous data transfer is buffered, it has FIFO 1 b. 
[0022] In addition, two or more bus transactions may occur in coincidence in this Maine Bath MB 
in those (a digital signal processor 2, the display controller 3, CPU5, ~tc.) by which two or more 
connection of the bus master which otherwise generates a bus transaction is made. Therefore, a 
bus arbiter 12 arbitrates a bus so that only one bus master can generate a bus transaction at a 
time. 
[0023] [Explanation of memory controller 4] memory controller 4 writes the memory address 
which should store the image data which should receive and store a bus transaction in bus 
interface circuit (BUS IF) 4a, and its image data in FIF04b temporarily. SDRAM .interface-
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circuitry (SpRAM IF) 4c outputs the memory address and image data which were stored in 
FIF0.4b to SDRAM13 while outputting the various control signals to SDRAM13 which is an image 
memory. With the bus clock, in order the memory clock is asynchronous and to deal in it, it is 
buffered by FIF04b here. SDRAM interface-circuitry 4c is also operating synchronizing with a 
memory clock, and performs control for writing the memory address and data which were read 
from the read-out port of FIF04b synchronizing with the memory clock in SDRAM13. 
(0024] [Explanation of digital signal processor 2] digital signal processor 2 generates the bus 
transaction for read-out of image data, and reads the image data incorporated by the image 
incorporation controller from an image memory by bus interface circuit (BUS IF) 2a which 
operates by the bus clock. In this way, the read image data is written in work-piece memory 2b 
synchronizing with a bus clock. DSP(digital signal processor)2c is operating with a different clock 
(DSP clock) from a bus clock, accesses the data of work-piece memory 2b synchronizing with 
this DSP clock, performs YC separation by color matrix processing, and it processes color 
correction, edge enhancement, white balance adjustment, a gamma correction, etc. continuously. · 
Thus, the obtained image data is used for the display to a monitor 15, and also it is used for 
picture compression. When using for the display to a monitor 15, bus interface circuit 2a is 
started, the bus transaction of writing is generated, and data are transmitted to SDRAM13 so 
that the display controller 3 can be read. 
[0025] In [explanation of EVF mode] EVF mode, the continuous frame is incorporated to an 
image memory 13 by repeating the actuation mentioned above for every frame. As a field of the 
image memory with which a digital signal processor 2 writes in image data, it is good in the 
actuation which overwrites the same field. The display controller 3 obtains an indicative data by 
reading image data from the field of the image memory. In that case, the display controller 3 
generates the bus transaction for reading image data, and reads the image data which should be 
displayed from an image memory 13 by bus interface circuit (BUS IF) 3a which operates by the 
bus clock. The display controller 3 inputs this read image data into the write-in port of FIF03b 
further synchronizing with a bus clock. Since a display generally needs to be refreshed for a 
screen continually so that it may be represented by the monitor and liquid crystal display of 
NTSC, it must continue operating with a certain pixel clock during a usual picture area period. 
Therefore, bus interface circuit 3a continues reading image data from an image memory until 
FIF03b will be in a full condition. 
[0026] Next, interpolation circuit 3c reads image· data from FIF03b synchronizing with a display 
pixel clock. Interpolation circuit 3c is equipped with the Rhine memory, and the image data read. 

· from FIF03b is first stored in this Rhine memory. When the image data stored in this Rhine 
memory has no interpolation, it is read sequentially from a head and inputted into NTSC encoder 
3d, and it is changed into the image data of an NTSC format. In this case, interpolation circuit 3c 
reads the image data for 1 pixel from FIF03b, shortly after the image data for 1 pixel is read. 
When performing Rhine interpolation here, after sending out the Rhine data of a part (-one Rhine 
to interpolate) to NTSC encoder 3d, whenever next Rhine sends out the image data for 1 pixel to 
NTSC encoder 3d, it reads the image data for 1 pixel from FIF03b. For example, when performing 
4 times as many interpolation as this in the direction of Rhine here, three lines is displayed by 
the image data from the Rhine memory, and in the case of the display of the 4th line, actuation 
of reading the image data of next Rhine from FIF03b is performed, displaying the Rhine. 
[0027] After the image data changed into the NTSC format by NTSC encoder 3d are changed 
into an analog signal by D/ A converter (DAC) 14, they are displayed by the monitor 15 of NTSC. 
[0028] By performing the above-mentioned actuation continuously for·every frame, it becomes 

·actuation in EVF mode. In this EVF mode, though the image incorporation controller 1 is 
performing inter-frame length, it is necessary to read the image data for each frame. In this 

. case, although the image displayed becomes top dropping, it is because a monitor 1 5 needs to 
continue operating by the fixed frame rate. 
[0029] [Explanation of photography mode], next actuation with photography mode are explained. 
In this photography mode, after incorporating the image data for one frame, JPEG compression 
of this image data is carried out, and it records on enternal memory, such as a memory card 17, 
etc. 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje 2004/10/27 



01520152



0153

5/9 ~-~ 

(0030] Firs~. if the depression of the shutter release of the switch group 16 containing a shutter 
relea.se etc. is detected by CPU5, it is directed that CPU5 incorporates the image data of one 
frame as follows to the image incorporation controller 1 with the control signal which is not 
illustrated, and does not incorporate the image data of the frame after it. Similarly, it notifies that 
compression processing is performed to the image data of one frame as follows to a digital signal 
processor 2. 
[0031] If unlike the case in the above-mentioned EVF mode the image incorporation controller 1 
captures the image of one frame and it finishes transmitting image data to an image memory 13, 
it will suspend actuation. A digital signal processor 2 reads the image data for one frame stored 
in this memory 13, and performs image processings, such as YC separation, color correction, 
edge enhancement, white balance adjustment, and a gamma correction, completely like the case 
where the image data for a display is generated in EVF mode. Then, the coded data immediately 
obtained to the image data by performing DCT data processing, quantization processing, 
variable-length-coding processing, etc. is written in a field other than the image data area for a 
display in an image memory 13. 
[0032] CPU5 reads the image data memorized in the image memory 13, and after adding a 
required marker etc. and considering as JPEG data, it stores it in a memory card 17. In this way, 
after storing of the image data for one frame is completed, it notifies that the picture signal in 
EVF mode incorporates CPU5, and it is resumed to the image incorporation controller 1. 

· [0033] In addition, the encoded image data which was stored in the memory card 17 can be 
accessed from PC etc. through the communication circuit 18 which realizes an interface with 
host computers, such as PC. In the gestalt 1 of this operation, the communication circuit 18 
contains serial interface, USB and IrDA, a cellular-phone module, etc. 
[0034] [Explanation which is a playback mode] Actuation of a playback mode is explained below. 
Actuation of the image incorporation controller 1 has stopped in this playback mode. CPU5 reads 
the encoded compressed data which was stored in the memory card 17, and writes it in 
SDRAM13. A digital signal processor 2 reads the code data written in this SDRAM13, and after it 
performs image expanding processing of a decryption, reverse quantization, reverse DCT 
conversion, etc. and considers as the image data which can be displayed, it returns it to 
SDRAM13 again. The display controller 3 reads this displayable data from SDRAM13, and 
performs a display action. 
[0035] [Explanation of TV phone mode]. next actuation in TV phone mode are explained. In the 
photography mode mentioned above, after incorporating the image data of one frame, the image 
incorporation controller 1 suspended actuation temporarily. However, in this TV phone mode, the 
image data of the frame which continues one after another is incorpprated, without interrupting 
incorporation processing of image data. The incorporation frame. rate at this time is determined 
based on the infanticide method set up by CPU5. In this way, an image processing, and picture 
compression and coding processing are performed by the digital signal processor 2, and the 
incorporated image data is written in SDRAM13 by the same processing as the case in 
photography mode. In this way, the code data written in SDRAM13 is transmitted to a message 
partner through the telephone line with the cellular-phone module of the communication circuit 
18, after being read by CPU5 and inserting a predetermined marker etc. 
[0036] On the other hand, the code data which received from the message partner through the 
telephone line is written in SDRAM13 via CPU5 from the communication circuit 18. A digital · 
signal processor 2 reads the code data written in this SDRAM13, and after it performs image 
expanding processing of a decryption, reverse quantization, reverse DCT conversion, etc. and 
considers as the image data which can be displayed, it returns it to SDRAM13 again. The display 
controller 3 performs a display action so that the image data which should be displayed may be 
read from SDRAM13 and it may display on a monitor 15. 
[0037] While transmitting the image picturized by CCD7 as mentioned above to a message 
partner, the image data sent from a communications partner can be received, and it can display 
on a monitor 1 5. 
[0038] The clock supplied to each of [explanation of a clock] next the image incorporation 
controller 1, a digital signal processor 2, the display controller. 3, and the memory controller 4 is 
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explained. 
[003~] Clo~k generation machine (CG) 19, 20, 21, 22, and 23 are acljustable clock generation 
machines which generate the clock signal of the frequency set up by CPU5. The clock 
generation machine (CG (C)) 19 generates the clock of the image incorporation section · 
(infanticide circuit 1 a,· FIF01 b) of SG11 and the image incorporation controller 1 of operation. 
The clock generation machine (CG (D)) 20 generates the clock of DSP2c of operation. The clock 
generation machine (CG (B)) 21 generates the clock of the bus int~rface section of each 
controller of operation. The clock generation machine (CG (L)) 22 generates FIF03b [of the 
display controller 3 ]. interpolation circuit 3c, and NTSC encoder 3d, and the clock of D/ A 
converter 14 of operation. The clock generation machine 23 (CG (M)) generates FIF04b of the 
memory controller 4, SDRAM-IF4c, and the clock of SDRAM13 of operation. 
[0040] Moreover, although the bus clock outputted from the clock generation machine 21 is 
supplied to the bus interface circuit of each controller, it is equipped with the clock gate circuit 
(G) 24, and 25, 26 and 27 so that clock supply can be suspended for every controller. These 
clock gate circuits (G) are controlled by CPU5 by the control signal which is not illustrated. 
[0041] [Expla~ation about a setup of each controller corresponding to power-source 
information], next the supply voltage supplied to each controller are explained. 
[0042] Regulators 28, 29, 30, 31, and 32 are adjustable voltage regulators who generate the 
electrical potential difference respectively set up by CPU5. A regulator (REG (C)) 28 for the 
image incorporation controller 1 To a digital signal processor 2, a regulator (REG (S)) 29 a 
regulator (REG (D)) 30 for the display controller 3 In a regulator (REG (M)) 31, the memory 

. controller 4 and a regulator (REG (CPU)) 32 supply supply voltage to CPU5, respectively. 
Moreover, the cell 33 is connected to these regulators 28-32 in common. 
[0043] Next, it explains how it thins out according to the condition of supply voltage, and a setup 
of circuit 1 a, interpolation circuit 3c, the clock generation machines 19-23, and regulators 28-32 
is adjusted, and actuation of this whole equipment is explained. 
[0044] A change of a mode of operation is made by switch actuation of the switch group 16 by 
the user. Although various examples can be considered in the configuration of the switch of this 
switch group, a dial and a push button shall c6nstitute from the gestalt of this operation. That is, 
the candidate of a mode of operation does renewal of sequential by rotation of a dial, it is 
displayed, and the candidate of a mode of operation is chosen by the depression of a push 
button. An interrupt occurs in CPU5 by the event of this candidate selection, the interrupt 
handler stored in ROM36 is performed, and mode-of-operation modification processing is called. 
[0045] The newly chosen mode of operation is read in this mode-of_:operation modification 
manipulation routine. The factory default set point to infanticide circuit 1 a and interpolation 
circuit 3c corresponding to this read mode of operation is stored in ROM36. When a user 
changes the set point corresponding to each mode of operation here, the correspondence of a 
part which added the modification with the flag which shows that it changed is memorized by 
RAM37. 
[0046] Drawing 3 is drawing which explains the set point of the infanticide method corresponding 

. to it, and a interpolation method to be each mode of operation. 
[0047] In drawing 3, four kinds, EVF (electronic viewfinder mode), photography mode, a playback 
mode, and TV phone mode, are defined as a mode of operation. It thins out here, and a method is 
~ivided into resolution Cit is written as size (size) by a diagram), and a frame rate (it is written as 
a frame (frame) by a diagram), and is shown, and the interpolation method has shown only 
resolution. With the gestalt of this operation, it is because a display is an output in NTSC, so its 
frame rate is fixed. Infanticide and interpolation method of resolution show the case of every 
direction 1 I 2 infanticide, and interpolation as "CIF", and show the case of every direction 1 I 4 
infanticide, and interpolation as "QCIF." Moreover, the frame rate is shown like 30 [a frame 
(frame)/ sl if 30 frames becomes during a second. Moreover, when a idle state is shown, it is 
illustrating with "-." . . . 
[0048] When the new mode of operation which the mode-of-operation modification manipulation 
routine read is "EVF mode" according to drawing 3 , infanticide I interpolation method of· 
resolution is ,;CIF'', and a frame rate sets up with 30 [a frame/s]. In "photography mode", it has 
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stopped {a i.nterpolation method is "-"), and a display is set up so that only one VGA may be 
incorporated as image incorporation. Moreover, in the case of a "playback mode", image 
incorporation is suspended, and it displays VGA as a display. Furthermore, in the case of "TV 
phone mode", infanticide I interpolation method of resolution is "QCIF", and a frame rate sets 
up with 15 [a frame/ s]. 
[0049] Therefore, in the above-mentioned interruption handling routine, CPU5 can read the data 
equivalent to the contents shown in drawing_Q from ROM36 or RAM37, and can acquire the set 
point of the infanticide method in infanticide circuit 1 a and interpolation circuit 3c, and a 
interpolation method. 
[0050] Thus, if the infanticide method and interpolation method corresponding to each mode of 
operation are obtained, CPU5 will compute the minimum clock frequency which may operate 
equipment normally in these infanticide method and a interpolation method, and the minimum 
supply voltage. The easiest thing as an example of this calculation approach shall be the 
approach of determining with reference to the table which made each infanticide method and a 
interpolation method correspond, and made a clock frequency and supply voltage memorize, and 
this referring to the table shall be used for it with the gestalt of this operation. · 
[0051] It seems that this table is stored in ROM36 and the example of contents of the 
information memorized as this table is shown in drawing 4 thru/ or drawing 7 . 
[0052] Each of drawing 4 , drawing 5 , drawing 6 , and drawing 7 shows the frequency of each 
clock corresponding to the infanticide method of the resolution in each in EVF mode, 
photography mode, a playback mode, and TV phone mode, and the electrical-potential..:..difference 
value which should be set as each regulator. The clock frequency which sets "bus elk" as the 
clock generation machine 21, the clock frequency which sets "ccd elk" as the clock generation 
machine 19, the elock frequency which sets "disp elk" as the clock generation machine 22, the 
clock frequency which sets "dsp elk" as the clock generation machine 20, and "mem elk" show 
the clock frequency set as the clock generation machine 23, respectively. Moreover, the 
electrical-potential-difference value which sets "ccd vol" as a regulator 28, the electrical
potential-difference value which sets "dsp vol" as a regulator 29, the electrical-potential-

. difference value which sets "disp vo( as a regulator 30, and "mem vol" show the electrical
potential-difference value set as a regulator 31, respectively. 
[0053] For example, if a mode of operation is changed into EVF mode, as shown in drawing_Q , an 
infanticide method will serve as "CIF." In this case, if the column of "CIF" of drawing 4 is 
referred to, 40MHz will be set to the clock generation machine 21 (bus elk). 13.5MHz is set t~ 
the clock generation machines 19 (ccdclk) and 22 {disp elk). Set 1 OOMHz to the clock generation 
machine 20 {dspclk), and 40MHz is set to the clock generation machine 23 {mem elk), 

· respectively. It turns out that what is necessary is to set 3.0V to regulators 28 {ccd vol), 29 (dsp 
vol), and 31 (mem vol), and just to set 3.3V to a regulator 30 (disp vol); respectively. As for these 
setting processings, CPU5 is performed by reading the various set points from ROM36, and 
setting it as each clock generation machine and a regulator. 
[0054] Drawing 5 is drawing showing the example of the set point in photography mode. 
[0055] this drawing 5 -- setting - being careful -- it is a setup of the clock generation machine 
22 (disp elk) and a regulator 30 (disp vol). That is, in photography mode, since the display 
controller 3 does not need to operate, the clock signal to this display controller 3 and electrical
potential-difference supply are stopped. Furthermore, the clock supply to bus interface circuit 
3a of the display controller 3 is also suspended by the clock gate circuit 26. In addition, when 
stopping the electric power supply to the display controller 3, isolation of the signal linked to 
Maine Bath MB of bus interface circuit 3a needs to be carried out electrically. Therefore,. 
electrical-potential-difference supply for the display controller 3 serves as a configuration 
[ make I to suspend only supply of a clock signal, maintaining I simpler in circuit ]. 
[0056] Drawing 6 is drawing explaining the set point in a playback mode, and is the clock 
generation machine 19 (ccd elk), a regulator 28 (ccd vol), and a clock gate circuit (G) like the 
case in photography mode in this case. 24 is made into a stop condition. 
[0057] Drawi.!ig_~ is drawing explaining the set point in visual telephone mode, and in this case, 
since there is [ to process ] too much amount of data, resolution VGA must not perform a setup 
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ofVGA. . . 
[005f:1] Drawing 8 is a flow chart which shows interrupt processing by CPU5 of the image pick-up 
equipment of the gestalt of this operation. 
[0059] If the switch of the switch group 16 is operated and a mode of operation is directed, an 
interrupt will occur to CPU5, and the mode of operation set up by the switch of the switch group 
16 at step S1 is distinguished first. Next, it progresses to step S2, ROM36 is accessed in order 
to read the various set points corresponding to the mode of operation, and the set point 
memorized by the table of the ROM36 is read. That is, the resolution ·(size) corresponding to the 
mode of operation shown in drawing 3 and a frame rate are read. Next, it progresses to step S3, 
and a circuit is set up so that it may correspond to the frame rate read by step S2. For example, 
in EVF mode, if the. frame rate was set up with 1 0 [a frame/ s]. since the image incorporation 
controller 1 and a digital signal processor 2 should process only one per three frames, the period 
for two frames stops clock supply among three frames which does not incorporate with the clock 
gate circuits 24 and 25 and the clock generation vessel 20 (dsp elk). 
[0060] Next, it progresses to step S4, the various set points corresponding to the resolution 
read by a mode of operation and step S2 are further read from ROM36 (refer to drawing 4 -

· drawing 7 ), and it is set as each of the gates 24-27, the clock generation machines 19-23, and 
regulators 28-31. 
[0061] According to the setting approach of an infanticide method as shown in the gestalt of this 
operation, a interpolation method, a clock frequency, and supply voltage, the resolution and the 
frame rate which a user desires can be set up in all modes of operation. Moreover, since the 
clock frequency and supply voltage for operating normally by the resolution and frame rate are 
automatically set up corresponding to the resolution and the frame rate which the user set up, 
the maximum power-saving effectiveness also in all situations of operation is acquired. 
[0062] Moreover, when it has composition which can extend the capacity of SDRAM13 as other 
modes concerning the gestalt of this operation, the usage that resolution is restricted according 
to the memory space of the SDRAM is also possible. That is, memory of a minimum configuration 
is mounted, and when it has only the capacity in which this can store only for example, a QCIF 
image, a setup of the degree of maximal solution image of an infanticide method and a 
interpolation method is restricted to QCIF in any modes of operation. A resolution setup is not 
restricted when the capacity which extends memory and can store a VGA image on the other 
hand is able to be secured. In the case of such directions, according to the memory space, 
resolution can be set up flexibly. 
[0063] In addition, even if it applies this invention to the system which consists of two or more 
devices (forexample, a host computer, an interface device, a reader, a printer, etc.), it may be 
applied to the equipments (for example, a copying machine, facsimile apparatus. etc.) which 
consist of one device. 
[0064] Moreover. the purpose of this invention supplies the storage (or record medium) which 
recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and is attained also by reading and performing the 
program code with which the computer (or CPU and MPU) of the system or equipment was 
stored in the storage. In this case. the function of the operation gestalt which the program code 
itself read from the storage mentioned above will be realized, and the storage which memorized 
that program code will constitute this invention. Moreover, by performing the program code 
which the computer read, a part or all of processing that the operating system (OS) which the 
function of the operation gestalt mentioned above is not only realized, but is working on a 
computer based on directions of the program code is actual is performed, and also when the 
function of the operation gestalt mentioned above by the processing is realized, it is contained. 
[0065] Furthermore, after the program code read from the storage is written in the memory with 
which the functional expansion unit connected to the functional expansion card inserted in the 
computer or the computer is equipped, a part or all of processing that CPU with which the 
functional expansion card and functional expansion unit are equipped is actual perforrns, and also 
when the function of the operation gestalt mentioned above by the processing is realized, it is 
contained based on directions of the program code. 
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[0066] As stated above, according to the photography equipment concerning the gestalt of this 
operation, c'ontrol of the flexible image quality according to a user's use gestalt becomes 
reali~able very easily, and it is effective in the ability to perform the maximum power 
consumption reduction also in what kind of mode of operation. 
[0067] Since the resolution of an image can be flexibly changed as other effectiveness in the 
gestalt of this operation according to the capacity of memory, it is effective in dealing with 
extension of memory very easily being possible. 
[0068] 
[Effect of the Invention] As explained above, according to this invention, according to the mode 
of operation to which equipment operates, the power consumption of equipment can be stopped 
by controlling the clock signal and supply voltage which are supplied to the processing circuit 
corresponding to each processing block. 
[0069] Moreover, according to this invention, according to the mode of operation of equipment, it 
is effective in the optimal power saving being automatically realizable. 

[Translation done.] 
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(12) ~ml2001-238190 

[~4) 

size bus elk ccd elk disp elk dsp elk mem elk ccd val dsp vol disp vol mem vol 

VGA 80Mfu 13.5MHz 13.5MHz 200MH.z 80MHz 3.3V 3.3V 3.3V 3.3V 

CiF 40MHz 13.5MHz 13.5MHz lOOMHz 40MHz 3.0V a.ov 3.3V 3.0V 

QCIF 20Mfu 13.5MHz 13.5MHz 50MHz 20MHz 2.7V 2.7V 3.3V 2.7V 

[~5) 

sjze bus elk ccd elk disp elk dsp elk mem elk ccd vol dsp vol disp vol mem vol 

VGA 40MHz 13.5MHz OMHz lOOMHz 40MHz 3.0V 3.0V ov 3.0V 

CIF 20M Hz 13.5MHz OMHz SOMHz 20MHz 2.7V 2.7V ov 2.7V 

QCIF lOMHz 13.5MHz OMHz 25MHz lOMHz 2.4V 2.4V ov 2.4V 
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size 

VGA 

CIF 

QCIF 

(13) 

[~6) 

bus elk ccd elk disp elk dsp elk 

40MHz OMHz 13.5MHz lOOMHz 

20MHz OMHz 13.5MHz 50MHz. 

lOMHz OM Hz · 13.5MHz 25M Hz 

[~8) 

Sl 

S2 

S3 

? Cl 'Y ?~~~19-23C: 
S4 v=¥.:1. v-~zs-31 

7- l--24-27€-~~9~ 

mem elk 

40MHz 

20MHz 

lOMHz 

~ml 2 0 0 1 - 2 3 8 1 9 0 . 

ccd vol dsp vol disp vol mern vol 

OV 3.DV 3.3V 3.0V 

ov 2.7V 3.3V 2.7V 

OV 2.4V 2.3V 2.4V 
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size bus elk ccd elk disp elk 

VGA NA NA NA 

CIF SOMHi 13.5MHz. 13.5MHz 

QCIF 40MHz 13.5MHz 13.5MHz 

(51) Int .C l .7 

H 0 4 N 101:00 

(14) 

[~7) 

dsp .elk mem elk ecd vol 

NA NA NA 

200M Hz ~OMH:z 3.3V 

lOOMHz 40MHz 3.0V 

F I 
G 0 6 F l/00 

dsp vol 

NA 

3.3V 

3.0V 

%'ml2001-238190 

disp vol mem vol 

NA NA 

3.3V 3.3V 

3.3V 3.0V. 

332Z 

(~.-.~ .. ·-:-: l 
-~.--
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*NOTICES*· 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/1 -"'-'S/ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

. [Ciaim(s)] 
[Claim 1] In what controls actuation of the 2nd unit which operates with the 2nd clock which can 
take the 1st unit which operates with the 1st clock which can take two or more sorts of 
frequencies, and two or more sorts of frequencies An activation means to perform one or more 
programs; the clock control system of operation characterized by providing a clock modification 
means to change at least one clock frequency of said 1st unit and the 2nd unit of operation, 
corresponding to said contents of program execution. 
[Claim 2] In what controls actuation of the 2nd unit which operates with the 2nd clock which can 
take the 1st unit which operates with the 1st clock which can take two or more sorts of 
frequencies, and two or more sorts of frequencies An activation means to perform one or more 
programs; It corresponds to the contents of activation before said program execution initiation. 
The clock control system of operation characterized by providing a clock modification means to 
change so that one clock frequency of said 1st unit and the 2nd unit of operation may become 
lower than the clock frequency of another side of operation. 

· [Claim 3] In the computer operation system which the system program which manages the clock 
of each 2nd unit which operates with the 2nd clock which can take the 1st unit which operates 
with the 1st clock which can take two or more sorts of frequencies, and two or more sorts of 
frequencies of operation runs When the application program which operates said 2nd unit is 
performed under management of said system program Send the flag data of a proper to this 
application program to said system program, and it is based on the contents of the flag data by 

· . which decoded the contents of said flag data with the; aforementioned system program, and the; 
aforementioned decode was carried out. Where said system program dropped the clock · 
frequency of said 1st unit of operation and the clock frequency of the 1st unit of; above of 
operation is dropped The clock control approach of operation characterized by operating said 
2nd unit by performing said application program. 
[Claim 4] The clock control approach [ according to claim 3 ] of operation characterized by 
returning the contents of said flag data to the condition before this application program 
activation after termination of said 2nd unit by said application program of operation. 
[Claim 5] The clock control approach [ according to claim 3 or 4 l of operation characterized by 
compiling or assembling the predetermined source code corresponding to said application 
program, outputting object code, linking the flag data of said application program proper to the; 
aforementioned object code, and generating said application program which actually runs under 
said system program. 
[Claim 6] Said flag data are the clock control approach [ according to claim 3 to 5 ] of operation 
that said system program is characterized by performing two or more kinds of clock modification 
processings to coincidence, based on the contents of the clock modification command of these 
two or more classes including two or more kinds of clock modification commands. 

·[Translation done.] 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/tran_web.:.cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2004/1 0/27 
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*NOTICES*' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation: 

1/9 ~-~ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the clock control system of operation which can 
change dynamically the clock of operation to each processing section which constitutes a · 
system according to the system operating status of a system. 
[0002] 
[Description of the Prior Art] Digital equipments, such as a personal computer, contain two or 
more processing sections which operate with various clocks. For example, in a microcomputer 
chip, the processing section of the integer arithmetic or floating point arithmetic using an 
internal register is operated with the highest clock frequency, and operating relatively 
loading/ store of the consecutiveness instruction performed during the data processing with a 
low clock frequency is performed. Or operating the low-speed I/0 devices (8-bit modem card 
etc.) of the interior with a 1 MHz clock, operating a system bus by 8MHz, and operating the part 
which performs heavy processing of bitmapped image output processing etc. by 16M Hz, for 
example in the notebook mold personal computer of a de-battery drive, is performed. 
[0003] In a digital processor, the power-source consumed electric current increases in 
proportion to a clock frequency of operation (since the count of charge and discharge per [ to 
.the capacity component of the interior power circuit of equipment ] unit time amount increases 
in proportion to a clock frequency). For example, when the digital processing card of a 1 MHz 
clock is operating with the power source of 5V1 OOmA, if a clock of operation is raised to 8MHz, 
the power-source consumed electric current will increase to 800mA. When the consumed 
electric current increases, generation of heat of the part into which this current flows increases, 
and the cure against heat dissipation is needed depending on the case. Moreover, by the device 
of de-battery actuation, the problem that the continuous duty possible time amount of a de...: 
battery becomes short is also produced. · 
[0004] The following treatment is needed in order to mitigate the above-mentioned problem. 
Namely, high-speed operation supplies a high-speed clock (maximum clock frequency) only to a 
required part, the clock frequency of a part is lowered [ if the high-speed clock part is working, 
high-speed operation is not needed, and also ] sharply, or the Circuit part of needlessness of 
operation stops circuit actuation by making a clock frequency into zero. If it ·does in this way, a 
required part will become possible [ pressing down the power-source consumed electric current 
comparatively small ]. moving at high speed, if it sees as the whole equipment. 
rooo~ · 
[Problem(s) to be Solved by the Invention] Although the part which needs a high-speed clock 
does not always need the high-speed clock, when it does not know when a high-speed clock is 
needed, it becomes what (or the clock of a low-speed processing part is stopped suitably) a 
high-speed dock is always supplied to a high-speed processing part, and a low-speed clock is 
always supplied for to a low-speed processing part. Since it will continue consuming a big 
power-source current while a high-speed processing part receives a high-speed clock also in 
the period which does not need high-speed processing if it does so, it is difficult to press down 
effectively the above-mentioned power-source. consumed electric current. · 
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[0006] Moreover, if a part of clock supplies are easily stopped in order to press down the power
source·consumed electric current effectively, actuation of the circuit part which was able to 
stop clock supply will stop completely, and processing there will be interrupted. About this halt 
circuit part of operation, even if it resumes clock supply, self-reset cannot be carried out, but 
there is a possibility that the situation which must be redone from starting (reboot) of a system 

. may arise. Since possibility that a partial halt of a clock will lead to system-wide degradation is 
high even if it is the case where this problem is clearable, the circuit part which can stop a clock 
is restricted. 
[0007] The purpose of this invention is offering the clock control system of operation which can 
press down the power-source consumed electric current, Without dropping system performance, 
as a high-speed clock is supplied to a required part, only when required. 
[0008] . 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the clock 
control system of this invention of operation In what controls actuation of the 2nd unit (32X} 
which operates with the 2nd clock (CLK2) which can take the 1st unit (31X) which operates with 
the 1st clock (CLK1) which can take two or more sorts of frequencies, and two or more sorts of 
frequencies An activation (step ST 1 00 step ST1 021 step ST 400 .:_ step ST 402) means to 
perform one or more programs (PRG1-n) (1 0); before said program execution initiation It 
corresponds to the contents of activation (for example, disk accessing). So that the clock 
frequency [ on the other hand I (31 X) ] of said 1st unit (31 X) and the 2nd unit (32X) of operation 
may become lower than the clock frequency of another side (32X) of operation A clock 
(maximum high-speed clock [ a clock halt and 32X I dividing ] without step ST 208 step 
ST214Istep ST 408- step ST413;31X) modification means (20) to change is provided. 
[0009] Thereby, while ·the another side unit (32X) which is the processing object of said program 
is an original high-speed clock and operates, the clock besides a processing object which is a 
unit (31X) on the other hand is dropped (a clock suspended depending on the case), and the part 
power consumption reduces it. 
[001 0] moreover, by the clock control approach of this invention of operation Two or more sorts 
of frequencies In the computer operation system which· the system program which operates with 
the 2nd clock (CLK2) which can take the 1st unit (31 X) which operates with the 1st clock 
(CLK1) which can be taken, and two or more sorts of frequencies, and which manages each · 
clock of operation the 2nd unit (32X) runs When the application program ( drawing 11 ) which 
operates said 2nd unit (32X) is performed under management of said system program (the step 
ST 402 of drawing 12 ) this application program -- the flag data (00 for example, 11) of a proper 
- said system program -- delivery (step ST 408); -- with said system program It is based on 
the contents (00 11) of said decoded flag data. the contents (00 11) of said flag data -- decoding 
_.:_; (step ST 41 0) - ~aid system program - the clock frequency of said 1st unit (31X) of 
operation-- dropping (step ST 413) --;,where the clock frequency of said 1st unit (31X) of 

·operation is dropped (clock halt) It is made to operate by what (step ST 416} said application 
program ( drawing 11 ) is performed for about said 2nd unit (32X) {disk accessing). 
[0011] Thereby, while the 2nd unit (32X) which is the processing object of said application 
program operates with an original high-speed clock, the clock· of the 1st unit besides a 
processing object (31 X) is dropped (a clock suspended with the gestalt of 1 operation), and the 
part power consumption reduces it. 
[0012] . 
[Embodiment of the Invention] Hereafter, with reference to a drawing, the clock control system 
of operation concerning the gestalt of 1 implementation of this invention is explained. 
[0013] Drawing 1 shows the configuration of the hardware (equipment) of the clock control 
system of operation concerning the gestalt of 1 implementation of this invention. Moreover, 
drawing 2 is a timing chart explaining actuation of this equipment. 
[0014] The input clock CLKO has been obtained from the system clock generating circuit which 
is not illustrated. For example, when obtaining the 16MHz clock CLKO, this system clock 
generating circuit can consist of a 32MHz crystal oscillator and a flip-flop (112 counting-down 
circuit) which shapes that output in waveform to the square wave of 50% of duty ratios. If this 

http:/ lwww4.ipdl.ncipi.gojpl cgi-bin/tran_web_cgi_ejje 2004/10/27 



01860186



0187

3/9 ;o{-~ 

system clock -generating circuit is constituted from a CMOS circuit, since the power-source 
consumed electric current of this generating circuit will be made to few things, it does not carry . 
out stopping oscillation actuation of this CMOS clock generation circuit itself. 
[0015] The clock CLKO from the above-mentioned system clock generating circuit is inputted 
into a frequency divider 20 while it is given to the dividing actuation decision circuit (change:
over signal circuit) 10 as a timing signal. This circuit 10 contains frequency control circuit 1 Oa 
which controls clock frequency change-over actuation (division ratio setting-operation), and 
circuit of the highest priority (or priority circuit) 1 Ob which consists of CPUs, memory, etc. which 
operate with a clock CLKO. Initiation of operation and a halt of operation of frequency control 
circuit 1 Oa are controlled by processing initiation I terrilination input (a signal or instruction) 
from circuit of the highest priority 1 Ob, or the various circuit units 40. 
[0016] In the dividing actuation decision circuit 10, if a processing initiation instruction is 
inputted into frequency control circuit 1 Oa from the interior CPU of circuit of the highest priority 
(or priority circuit) 1 Ob, frequency control circuit 1 Oa will start the actuation to the timing of a 
clock CLKO. If predetermined conditions (the conditions of the highest priority or priority 
conditions) are fulfilled in that case, an active signal Act will be generated. For example, if the 
conditions (keyboard entry waiting state from a user etc.) that there is no need that Maine CPU 
of a personal computer (not shown) operates at top speed continue predetermined time (for 
example, 1 minute), some conditions of the highest priority (or priority conditions) will be 
satisfied, and the instruction on which the frequency of a system clock is dropped will be 
inputted into frequency control circuit 1 Oa. Then, the dividing actuation decision circuit 1 0 
generates an active signal Act (time amount ts of drawing_l ). 
[0017] An active signal Act is inputted into a frequency divider 20. A frequency divider 20 starts 
the circuit actuation of the highest priority during the period which has received the active signal 
Act corresponding to the instruction of the contents "on which a system clock frequency is 
dropped" (ts-te of drawing 2 ; period with which are satisfied of some conditions of the highest 
priority). 
[0018] If an active signal Act is received, a frequency divider 20 will carry out dividing of the 
clock CLKO one by one to (ts) and the clock timing of an input clock CLKO, and will generate the 
clocks CLK1-CLK3 by which are the timing (t1, t2, t3) which shifted at a time one clock, for 
example, dividing was carried out to one half. In this way, the obtained low-speed clocks CLK1-
CLK3 are supplied to the 1st actuation unit 31 which constitutes the unit group 30 of operation 
-the 3rd actuation unit 33, respectively. The 1st actuation unit 31 -the 3rd actuation unit 33 
perform processing predetermined with required sufficient working speed as little power-source 
consumed electric current is also by the supplied low-speed clocks CLK1-CLK3, respectively. 
[0019] It says making the circuit which "circuit actuation of the highest priority" here drops the 
system clock frequency of a specific circuit part, gives top priority to it over others, and is 
operated exist. if it puts in another way, even if it is operating this specific circuit part with the 
high-speed clock, and is satisfactory in any way, and the direction which was operating with the 
high-speed clock is advantageous on the working speed of other circuit parts or, the system 
clock frequency to this specific circuit part will be dropped on "circuit actuation of the highest 
priority." If it has still more nearly another way of speaking, top priority (or only priority) of the 
direction of the circuit part on which a clock frequency is not dropped on the engine 
performance of operation will be carried out rather than the specific circuit part from which a 
clock frequency is dropped on "circuit actuation·of the highest priority." 
[0020] Moreover, it becomes the conditions which may carry out dividing of the clocks CLK1-
GLK3 of operation which it does not illustrate and also are supplied to the 1st actuation unit 31 
- the 3rd actuation unit 33 irrespective of the situation affair of a circuit of operation to "the 
conditions of the highest priority (or priority conditions)" here one half. 
[0021] For example, suppose that it takes a maximum of 1 ms (Mississippi) after starting the 
processing which exists when the unit 31 of operation is operating with the 16MHz clock until a 
processing result comes out. When it can wait 2ms or more for the program which is running on 
Maine· CPU which is not illustrated after requesting this processing until it obtains that result, 

· the unit 31 of operation may operate· with a 8MHz clock. In such a case, (it can wait for 2ms), 
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the above "the conditions of the .highest priority (or priority conditions)" is satisfied, and the 
dividing actuation decision circuit 10 (frequency-control circuit 1 Oa) generates the active signal 
Act for carrying out 1 I 2 dividing of the input clock CLKO. 
[0022] It may be suitably changed not according to the thing of the fixed contents but according 
to a system configuration and the contents of the program under operation with "the conditions 
of the highest priority (or priority conditions)" stated with the gestalt of this operation so that 
cl~arly from the above-mentioned explanation. . 
[0023] If the 1st actuation unit 31 which dropped the clock- the 3rd actuation unit 33 become 
the stage to operate with the high-speed clock CLKO again (te of drawing 2 ), frequency control 
circuit 1 Oa will receive a processing termination input from CPU (or various circuit units 40) of 
circuit of the highest priority 1 Ob. 
[0024] It is as follows when it collects above. CPU of circuit of the highest priority 1 Ob inputs a 
processing initiation instruction into frequency control circuit 1 Oa first (in order to save 
electricity by lowering a clock). If "the conditions of the highest priority" corresponding to the 
contents of an instruction when this instruction was received is judged and this condition is 
satisfied, the active signal Act which performs predetermined period (ts-te of drawing 2) top· 
priority actuation will be outputted. [ a I frequency control circuit 1 0] The power-source 
consumed electric current is reduced only for the part which dropped the clock frequency during 
this actuation period of the highest priority . 

. [0025] The gestalt of the above-mentioned implementation has the following operation 
effectiveness. . 
[0026] First, since the clock frequency to the unit of a low priority which does not need a high
speed clock is lowered, the part consumed electric current decreases. 
[0027] The dividing timing of each unit is shifted in the case where there are two or more units 
of operation which lower a clock (t1-t3 of drawing 2 ). Then, the power-source current peak (the 
shape of a pulse) in a clock modification time does not concentrate on a coincidence term, but 
the power-source noise level accompanying clock modification becomes small. For this reason, 
when equipment is IC-ized, even if it reduces the number of the power-source pin of an IC 
package, and grand pins (the source impedance of a part which relays IC pin becomes high), it is 
hard coming to appear an error in circuit actuation with the power-source noise level 
accompanying clock modification (if the number of a power-source pin and grand pins can be 
reduced, the cost of an IC. package can be lowered) . 

. [0028] Drawing 3 shows the configuration of the clock control system of operation concerning 
the gestalt of other operations of this invention. In drawing 3 , the input clock CLKO from the 
system clock generating circuit which is not illustrated is inputted into a frequency divider 20 
while it is given to 1st frequency control circuit 1 01 a and 2nd frequency control circuit 1 02a as a 
timing signal. 
[0029] A frequency divider 20 carries out dividing of the input clock CLKO according to the · 
contents of the combination of the active signal Act1 from frequency-control circuit 101 a, and 
the active signal Act2 from frequency-control circuit 1 02a; and gives four kinds of clocks CLK1-

. CLK4 to four units 31-34 of operation, respectively. Each units 31-34 of operation are the rates 
corresponding to the frequency of the given clocks CLK1-CLK4, and perform own processing. 
[0030] A frequency divider 20 gives an input clock CLKO to 1st priority circuit 101 b and 2nd 
priority circuit 1 02b again. 1st priority circuit 101 b which operates to the timing of a clock CLKO 
contains CPU, and processing initiation I termination input #1 (1st processing initiation 
instruction #1) is suitably generated according to the program execution condition which this 

· CPU performs. Similarly 2nd priority circuit 1 02b which operates to the timing of a clock CLKO 
also contains CPU, and processing initiation I termination input #2 (2nd processing initiation 
instruction#2) is suitably generated according to the program execution condition which this 
CPU performs. 
[0031] If frequency control circuit 101 a receives processing initiation I termination input #1 from 

· priority circuit 101 b, when predetermined conditions (priority conditions 1) a~e fulfilled, an active 
signal Act1 will be .generated (time amount tsl of drawing 5 ). Similarly, if frequency control 
cii-cuit 1 02a receives processing initiation I termination input #2 from priority circuit 1 02b, when 
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other predetermined conditions (priority conditions 2) are fulfilled, an active signal Act2 will be 
genera1:ed (time amount ts2 of drawing 5 ). · 
[0032] Active signals Act1 and Act2 are inputted into a frequency divider 20. A frequency divider 
20 starts priority circuit actuation during the period which has received the combination of the 
active signals Act1 and Act2 corresponding to the instruction of the contents "on which a 
system clock frequency is dropped" (ts1 or subsequent ones of drawing 2; period with which are 
satisfied of the 1st or 2nd priority condition). . 
[0033] Drawing 4 is table of truth value which illustrates the correspondence relation between 
the combination of active signals Actl and Act2, and four kinds of dividing actuation to a clock· 
CLKO. When the combination of the active signals Act1 and Act2 decided by the contents of 
processing initiation instruction (processing initiation I termination input) #1 and #2 is 010, all . 
the division ratios to four kinds of clocks CLK1-CLK4 are set to "1." namely, the clocks CLK1-
CLK4 -- each frequency becomes the same as an input clock CLKO. 
[0034] When the combination of the active signals Act1 and Act2 decided by the contents of 
processing initiation instruction (processing initiation I termination input) #1. and #2 is 011, all 
the division ratios to four kinds of clocks CLK1-CLK4 are set to "2" (or when it is 110). namely, 
the clocks CLK1-CLK4 -- each frequency is set to one half of input clocks CLKO . 

. [0035] When the combination of the active signals Act1 and Act2 decided by the contents of 
processing initiation instruction (processing initiation I termination input) #1 and #2 is 1/1, all 
the division ratios to four kinds ofclo~k~ CLK1-CLK4 are setto "4." namely, the clocks CLK1-
CLK4 -- each frequency is set to one fourth of input clocks CLKO. 
[0036] When the· combination of active signals Act1 and Act2 changes with time amount, 

. frequency change of the clocks CLK1-CLK4 accompanying actuation and it of the priority 
circuits 101 b and 1 02b comes to be shown in drawing 5 . 
[0037] That is, before [time amount ts1 ]. since the combination of active signals Act1 and Act2 
is 0/0 and a division ratio is "1", the frequency of clocks CLK1-CLK4 is in agreement with an 
input clock CLKO. 
[0038] Between ts(es)2, since the combination of active signals Act1 and Act2 is 1/0, a division 

· ratio is set to "2" from time amount ts 1. Then, those frequencies change to one half of input 
clocks CLKO in order of clocks CLK1, CLK2, CLK3, and CLK4 (time amount tl, t2, t3, and t4). 
[0039] Henceforth [time amount ts2]. since the combination of active signals Act1 and Act2 is 
1/1, a division ratio is set to "4." Then, those frequencies change to one fourth of input clocks 
CLKO in order of clocks CLKl, CLK2, CLK3, and CLK4 (time amount t21, t22, t23, and t24). 
[0040] If the combination of active signals Act1 and Act2 retums to 0/0 after that, priority 
circuit actuation will be completed and clocks CLK1-CLK4 will retum similarly to the frequency 
of an input clock CLKO. The retum of this clock frequency can be notified to Maine CPU which 
is not illustrated from priority circuit 101 b and/ or 1 02b. 
[0041] That is, when CPU ofthe priority circuits 101b and 102b gives suitably processing 
initiation instruction (processing initiation I termination input) #1 and #2 to the frequency control 
circuits 101 a and 1 02a during the program execution, each units 31-34 of operation are the 
rates corresponding to the frequency of the clocks CLK1-CLK4 changed suitably, and perform 

. own processing. By dynamic modification (clock frequency fall) of this clock frequency, the 
power-source consumed electric current (power consumption) of the unit group 30 of operation 

. can be cut down as a whole. 
[0042] The gestalt of the above-mentioned implementation has the following operation. 
effectiveness. 
[0043] Since the number of combination of dividing in a frequency divider 20 can be increased by 
using two or more priority circuits (1 01 b, 1 02b), this invention is applicable to the complicated 
system which consists of units of a large number which operate with a different clock. 
[0044] Drawing 6 shows the configuration of the clock control system of this invention of 
operation further applied to the gestalt of other operations. Moreover, drawing 7 is a flow chart 
explaining actuation of this equipment. 
[0045] The instruction code from CPU which is not illustrated is inputted into the instruction 
decoder 11 0 of the dividing actuation decision circuit 1 0 interior. A decoder 11 0 is the 
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combination according to the contents of the inputted instruction, and generates three kinds of 
active signals Act1-Act3. These active signals Act1-Act3 are given to the 1st input edge of 
AND gates G21-G23 in a frequency divider 20 with the selection circuitry 120 which consists of 
gate arrays etc. The clock CLKO in front of dividing is inputted into the 2nd input edge of AND 
gates G21-G23 in a frequency divider 20. 
[0046] AND gate G21 supplies an input clock CLKO to the 1st frequency divider 21, only when an 
active signal Act1 is "1" level. Similarly, AND gate G22 supplies an input clock CLKO to the 2nd 
frequency divider 22, only when an active signal Act2 is "1 '' level, and AND gate G23 supplies an 
input clock CLKO to the 3rd frequency divider 23, only when an active signal Act3 is "1" level. 
[0047] The 1st- the 3rd frequency divider 21-23 perform frequency divider actuation, only when 
having received the selection signals SL 1-SL3 of "1" level from the selection circuitry 120. 
selection signals SL 1-SL3 -- each level is determined by the combination of active signals 
Act1-Act3. 
[0048] For example, if it is the run command of the integer-arithmetic unit (ALU) 31 as a result 
of decoding the instruction inputted into the decoder 11 0 (the step ST 10 of g_rawing~ ) (12 step 
ST#1 ), while signal Act1 = "1" which makes it flow through the gate G21 will be outputted from a 
decoder 110, the signal SL 1 which sets the division ratio of a frequency divider 21 to "1" is 
supplied to a circuit 21 (step ST 14). Thereby, the integer-arithmetic unit 31 operates with the 
clock CLK1 (= CLKO) of the maximum high speed. · 
[0049] If the instruction (the working speed of the integer-arithmetic unit 31 is given top priority) 
then decoded, on the other hand, includes loading/store instruction of data {to memory or 
register) and it is not necessary to execute this instruction at the maximum high speed, as for a 
frequency divider 22, a division ratio will be set as "2" by the signal SL 2 (step ST 16). Thereby, 
the power-source current to loading/ store control unit 32 is reduced. Moreover, if it is the 
instruction with which a floating point arithmetic is not performed, signal Act3= "o" will be 
outputted from a decoder 110, and the gate G23 will be in non-switch-on. Then, the clocked into 
to a frequency divider 23 is suspended (step ST 16), and a floating point processing unit (FPU) 
33 suspends actuation (a unit 33 hardly consumes power in this case). · 
[0050] If it is the run command of loading/ store control unit 32 as a result of decoding the 
instruction inputted into the decoder 11 0 (step ST 1 0) ( 12 step ST#2), while signal Act2= "1" 
which makes it flow through the gate G22 will be outputted from a decoder 110, the signal SL 2 
which sets the division r~tio of a frequency divider 22 to "1" is supplied to a circuit 22 (step ST 
18). Thereby, loading/store control unit 32 performs an instruction, or loading/store of data with 
the clock CLK2 (= CLKO) of the maximum high speed. 
[0051] If the instruction (the working speed of loading/store control unit 32 is given top priority) 
then decoded, on the other hand, includes for example, the integer-arithmetic instruction and it 
is not necessary to execute this instruction at the maximum high speed, as for a frequency 
divider 21, a division ratio will be set as "2" by the signal SL 1 (step ST 20). Thereby, the 
power-source current to the integer-arithmetic unit 31 is reduced. 
[0052] Moreover, if the instruction (the working speed of loading/store control unit 32 is given 
top priority) then decoded includes for example, the floating point arithmetic instruction and does 
not need to execute this instruction at the maximum high speed, either, as for a frequency 
divider 23, a division ratio will be set as "2" by the signal SL 3 (step ST 20). Thereby, the 
power-source current to a floating point processing unit 33 is reduced. 
[0053] If it is the run command of a floating point processing unit (FPU) 31 as a result of 
decoding the instruction inputted into the decoder 110 (step ST 1 0) (12 step ST#3), while signal 
Act3= "1" which makes it flow through the gate G23 will be outputted from a decoder 110, the 
signal SL 3 which sets the division ratio of a frequency divider 23 to "1" is supplied to a circuit 
23 (step ST 22). Thereby, a floating point processing unit 33 operates with the clock CLK3 (= 
CLKO) of the maximum high speed. 
[0054] If the instruction (the working speed of a floating point processing unit 33 is given top· 
priority) then decoded, on the other hand, includes loading/store instruction of data (to memory 
or register) and it is not necessary to execute this instruction at the maximum high speed, as for 
a frequency divider 22, a division ratio will be set as "2" by the signal SL2 (step ST 24). 
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Thereby, the power-source current to loading/ store control unit 32 is reduced. Moreover, if it is 
the instruction with which an integer arithmetic is not performed, signal Act1= "0" will be 
outputted from a decoder 110, and the gate G21 will be in non-switch-on. Then, the clocked into 
to a frequency divider 21 is suspended (step ST 24), and the integer-arithmetic unit (ALU) 31 
suspends actuation (a unit 31 hardly consumes power in this case). 
[0055] The gestalt of the above-mentioned implementation has the following operation 
effectiveness. 
[0056] The unit which should operate with the maximum high-speed clock according to the 
contents of an instruction which it is going to perform from now on can be specified dynamically. 
that is, the clock of a unit without the need of moving by the contents of an instruction with the 
maximum high-speed clock falls suitably --:- making - the contents of an instruction -
completely -- actuation -- a clock. can be stopped about an unnecessary unit (even if it stops, 
when an error does not come out). If it does so, the power-source consumed electric current as 
the whole equipment can be decreased effectively, without dropping the performance as the 
whole system substantially. 
[0057] Drawing 8 shows the configuration of the clock control system of this invention of 
operation further applied to the gestalt of other operations. CPU10b which performs two or more 
programs PRG for the dividing actuation decision circuit 10 suitably here, Interface (1/F) 1 Od 
which mediates an exchange of memory 1 Oc which CPU1 Ob uses at the time of a~tuation, the 
various units of operation in the unit group 30 of operation (31X-33X), data, and a command, It 
constitutes from system management port 11 OX which changes each program execution result 
(COM1 - COMn; contents**** of a clock modification flag) into the active signal (Actl X
Act3X) which decodes and corresponds. 
[0058] Here, memory 1 Oc consists of a ROM (or EEEPROM) which stored the system program. 
(operating system), and RAM used for the temporary storage of a program code or data at the 
time of various program executions. In addition, there is no need that the system program is not 
necessarily ROM-ized, and you may make it use a system program for RAM in a system from the 
exterior, loading it (with a network or disk course). 
[0059] Cache counting-down circuit 2fX which a frequency divider (adjustable clock supply 
circuit) 20 carries out dividing of the high-speed system clock suitably, and generates the clock 
CLK1 of cache memory of operation, Disk counting-down circuit 22X which carries out dividing 
of this system clock suitably, and generates the clock CLK2 of disk units (hard disk drive etc.) of 
operation; It consists of FPU counting-down circuit 23X which carries out dividing of this system 
clock suitably, and generates the c]ock CLK3 of FPU (or KO processors, such as digital signal 
processor DSP which assists CPU actuation) of operation. 
[0060] The unit group 30 of operation consists of cache memory 31X which operates with the 
clock rate of the clock CLK1 from cache counting-down circuit 21X, disk unit 32X which 
operates with the clock rate of the clock CLK2 from disk counting-down circuit .22X, and 
FPU33X which operates with the clock rate of the clock CLK3 from FPU counting-down circuit 
23X .. 
[0061] Each device in the unit group 30 of operation (31X-33X) can perform now an exchange of 
CPUlOb, data, and a command through data I command bus 50, and lOd of 1/F sections. 
[0062] Drawing 9 is a flow. chart explaining the procedure which adds a clock modification flag to 
the application program performed by the system of Q.r~~in_g_§_ . 
[0063] The source code (what was indicated by C, an assembler, etc.) of the programs (thing 
accompanied by disk accessing etc.) which use the device (for example, disk drive) which 
operates with a certain clock frequency is read for example, from disk unit (hard disk) 32X by 
CPU1 Ob of drawing 8 (step ST 1 00). The read code is compiled by the usual compiler (or · 
assembler) (step ST 1 02). (or assemble) Thereby, the object module (object code) for performing 
the contents of specific processing (for example, disk accessing) is generated (step ST 1 04). 
[0064] When the generated object module (disk accessing) is performed and it turns out at the 
time of a programming that the devices (FPU etc.) to which a clock may be dropped exist, the 
flag which returns the command to which the clock of such a device of operation is dropped to a 
system program (operating system) is taken out from the library of a compiler (step ST 1 06).· 
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Moreover, other compiled object modules performed with this object module are taken out from 
memo~ 1 Oc (step ST 1 08). 
[0065] The object module of the taken-out flag, a library, and others is linked to the object 
module generated at a step ST 1 04 (step ST 11 0). In this way, an executable program with a 
clock modification flag (load module) is completed (step ST 112). 
[0066] In addition, the clock modification flag added to an executable program is the number of 
bits according to the number of combination of the way of clock modification, and is constituted. 
For example, when changing and setting up the clock of three kinds of devices separately during 
disk accessing, this clock modification flag consists of 2 bits. 
[0067] Drawing 1 0 is a flow chart explaining the clock control of operation in the case of 
performing the program generated by the procedure of drawing 9 by the system of drawing 8 . 
[0068] ·First, an executable program with a clock modification flag (load module) is loaded and 
(step ST 200) performed (step ST 202). If a clock modification flag is detected during program 
execution (no [ step ST204 ]) (step ST206 yes), the contents of this flag will be transmitted to· a 
system program (operating system) by the system call (interruption) (step ST 208). · 
[0069] According to the contents of the flag which the system program has recognized to 
recognize the transmitted flag, the device (unit of operation) used as the object which drops a 
clock (a clock is stopped depending on the case) is chosen (step ST 212). (step ST 21 0) Through 
system management port 11 OX of drawing 8 . this selection result becomes active signal Actl X, 
Act2X, and--. and is transmitted to a corresponding counting-down circuit (21X-). 
[0070] The counting-down circuit (21X-) which received this active signal (Act1X-) carries out 
dividing of the system clock at a predetermined rate according to those contents, and gives it to 
the unit (31X-) of operation which corresponds the clock after dividing (CLK1-). The clock 
frequency of the selected unit of operation is dropped on the division ratio specified by this 
based on the flag to which the system call was applied (step ST 214). 
[0071] Then, CPU 1 Ob performs the contents. of the object with the above-mentioned flag to the 
various units to which the clock of operation was dropped suitably (step ST 216). If activation of 
this object ends (step ST218 yes), the flag to which the system call was applied will be canceled 
{step ST 220), ahd the clock of various units of operation will be reset by the default (condition 
before a clock frequency is dropped). 
[0072] If a clock modification flag is again detected after a clock of operation is reset by the 
default (step ST222 yes), a return will be carried out to a step ST 208. If a clock modification 
flag is not detected (no [ step ST222 ]), a return is carried out to a step ST 202. 
[0073] In addition, when making a clock change (minute attachment law) of multiple times in the 
same program, flag detection (step ST 222) is performed here because. 
[0074] (Step ST206 Yes and step ST222 yes), henceforth, processing accompanied by 
[ whenever a clock modification flag is detected during program execution] clock modification 
which was mentioned above is performed (a step ST 208 - a step ST 220). If this program is 
completed (step ST204 yes), processing of drawing 1 0 will be finished. 
[0075] Drawing 11· is what rewrote the flow chart of drawing 9 according to the concrete 
contents of processing (disk accessing), and is a flow chart explaining the procedure which adds 

·a clock modification flag to the disk-accessing program performed by the system of drawing 8 . 
[0076] First, the source code (what was indicated by C, an assembler, etc.) of the program which 
accesses the disk unit which operates with a predetermined clock frequency is read (step ST 
300). The read code is compiled by the usual compiler (or assembler) (step ST 302). (or 
assemble) Thereby, the object code for performing disk accessing is generated (step ST 304). 
[0077] When generated disk-accessing object code is performed, the specific devices (cache 
memory, FPU, etc.) to which a clock may be dropped are known at the time of a programming. 
Then, the flag (here, three kinds of contents, "01 ", "00", and "11" are assigned as a value of a 
flag) which returns the command to which the clock of such a specific device of operation is 
dropped (or a clock is stopped) to a system program (operating system) is taken out from the 
librar-Y of a compiler (step ST 306). [ i.e., ] . 
[0078] The flag and the various libraries which were taken out are linked to the object code . 
generated previously (step ST 31 0). In this way, the disk-accessing program with a clock 
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modification flag (load module) which can be performed is completed (step ST 312). 
[0079] Drawing 12 is a flow chart explaining the clock control of operation in the case of 
performing the program generated by the procedure of drawing 11 by the system of drawing 8 . 
[0080] First, a disk-accessing program with a clock modification flag (01, 00, 11 > is loaded and 
(step ST 400) performed (step ST 402). Just before accessing disk unit 32X by this program 
execution, this program sends a flag value (01, 00, 11 > to a system by the system call (step ST 
408). . 
[0081] A system program will decode the contents of the flag, if the above-mentioned flag is 
received (step ST 410). Here, a flag "'01" orders it the clock down of FPU33X, a flag ''00" orders 
it a clock halt of cache memory 31X, and a flag "11" orders it the maximum high-speed clock of 
disk unit 32X. 
[0082] The above-mentioned clock command is decoded by system management port 11 OX, and 
is transmitted to counting-down circuits 21 X-23X. The clock down of the clock frequency of 
FPU33X of operation is carried out by command "FPU=01" from 32MHz at 8MHz. (This 
appointed destination also has the case of software called the not hardware but a "device 
driver" a "counting-down circuit".) The clock of cache memory 31X of operation is suspended 
by command" cache =00", and it is set to the maximum high-speed clock on which this 
equipment 32X is the quickest and the clock frequency of disk unit 32X of operation can operate 
by command "disk =11" (step ST 413). 
[0083] Then, CPU1 Ob performs the contents of the object with the above-mentioned flag to the 
various (or stopped) units to which the clock of operation was dropped suitably (step ST 416). If 
activation of this object ends (step ST4l8 yes), the flag to which the system call was applied will 
be canceled and the clock of various units (FPU, cache) of operation will be reset by the default 
(condition before a clock frequency is dropped) (step ST 420). 
[0084] The gestalt of the above.:..mentioned implementation has the following operation 
effectiveness. 
[0085] The change-over control of various clocks of a device (31X-33X) of operation can be 
dynamically carried out by the working program at the time. It not only reduces power 
consumption by only dropping a clock frequency on this approach, but it can hold down efficient 
overall power consumption, maintaining overall performance of operation, since the clock 
frequency of only the device (or high-speed processing is not required) which is not required for 
the program which is running at that time can be alternatively reduced suitably at a favorite rate. 
Moreover, since software performs clock frequency change-over control by this approach, it can 
apply comparatively easily to the complicated system which consists of units of a large number 
which operate with a different clock. 
[0086] 
[Effect of the Invention] The clock of operation to each processing section (31 X-33X) which 
constitutes a system. according to the system operating status (the contents of the program 
performed) of a system was changed dynamically, and the clock of the processing section of 
operation which becomes the outside of the processing object of an executive program is 
dropped. If it puts in another way, only when required, according to the contents of software, the 
high-speed clock will be made to be supplied to a required part. Thereby, the power-source 
consumed electric current can be pressed down, without dropping system performance. 

[Translation done.] 
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*NOTICES* 

JPO and NC I PI ··are not respons i b I.e for any 
damages caused by the use of this translation. 

1/1 ~-~ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] Facsimile apparatus characterized by constituting the modem section, the sign 
decryption section, and a peripheral-device control section from a chip according to individual, 
respectively. 

[Translation done.] 

. . 
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*NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1/4 ""-~ 

. 1.This document has been translated by computer. So the translation may not reflect the original 
· precisely. 

2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application] This invention is the facsimile apparatus and the thing concerning the 
chip configuration of facsimile apparatus especially which transmit and receive image data. 
[0002] 
[Description of the Prior Art] Since facsimile apparatus can carry out a printout, transmitting 
and receiving reading a manuscript and it can transmit and receive a document and a graphic 

. form real time, it spreads widely and it is coming to use it even for ordinary homes. So, the 
gestalt of use is various, and while a short form is developed, a high speed, high efficiency, and 
multi-functionalization are also progressing. Development of facsimile apparatus copes with such 
various demands. and the model expansion to many models is demanded. When development of 
hardware and software needed to be carried out for every model and the model increased by 
diversification of a model, there was a problem that development took time amount in 
development of a new model. 
[0003] . . 
[Problem(s) to be Solved by the Invention] This invention was made in order to solve the trouble 
mentioned above, and it aims to let model expansion offer easy facsimile apparatus by devising a 
chip configuration. · . 
[0004] 
[Means for Solving the Problem] This invention is characterized by constituting the modem 
section, the sign decryption section. and a peripheral-device control section from a chip 
according to individual, respectively in facsimile apparatus. 
(0005] 
[Function] By having constituted the modem section, the sign decryption section, and a 
peripheral-device control section from a chip according to individual; respectively, by 
substituting a chip, model expansion can be performed and, according to this invention, 
development becomes easy. 
[0006] . 
[Example] Drawing_j_ is the outline block diagram of the important section of one example of the 
facsimile apparatus of this invention. NCU (network control section) and 2 among drawing one .A 
modem (chip A I chip B). In an image memory and 4, RAM and 5 CPU and 7 for ROM and 6 
Image memory, [ 3] 8 hard CODEC and 10 for the hard CO DEC section (chip D) and 9 The print . 
data control section, 11 a sensor driver and 13 for a peripheral-device control section (chip C) 
and 12 The image-processing section. 14 and 15 - for RL -image code translation section and 
18, as for a thermal head printing control section and 20, Motor Driver, and SW1-SW5 are [ the 
Rhine memory and 16 I the image-RL code translation section and 17 I the image output 
section and 19 ] the signal change-over sections. NCU1 performs connection control with the 
circuit which is not illustrated. 
[0007] It restores to the signal which the modem 2 modulated the facsimile signal; and sent it 
out to the circuit through NCU1, and was received from the circuit, and consists of one chips, 
and full speed can be equivalent to the transmission speed (the CCITT advice V.17, V.29) of 

http:/ /www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 2004/10/27 
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14.4kbps(es) and 9.6kbps(es) in this example. This chip will be called Chip A. Moreover, in the 
model which goes nG>t require the transmission speed of 14.4kbps, for example, the chip which 
made 9.6kbps the highest transmission speed (CCITT advice V.29) is prepared, and this can be 
substituted. By a diagram, this was illustrated as a chip B. In addition, it has the modem function 
( CCITT advice V.21) of FSK for any chip to carry out the strange recovery of the binary 
communication procedure signal (CCITT advice T.30). 
[0008] An image memory 3 is RAM memorized in the form which encoded image data, and can be 
called sign memory. RAM4 is Working RAM and carries out memory of the primary data. ROM5 is 
accumulating fixed data and a program. CPU6 distinguishes the command from the control unit 
which does not perform and illustrate the program of ROM5 etc., and controls each part of 
facsimile apparatus. 
[0009] Image memory 7 stores the bit image data which stored the bit image data at the time of 
encoding by hard CODEC9, and were decrypted by hard CODEC9. Since coding and a decryption 
are performed updating memory one by one, if there is memory space of about six lines, it is 
enough. Therefore, you may make it include image memory 7 in the chip of the hard CODEC 
section 8. However, from the Oth street of image memory 7, the data of all. whites are stored and 
256 bytes (2048 bits) (i.e., one line) are used as reference Rhine mentioned later. These 256 
bytes may be constituted from a ROM, or it is constituted as RAM, and you may make it write in 
the data of all whites at the time of starting of facsimile apparatus. That is, all the white data for 
one line are memorized by image memory fixed. As a printer, when using high-speed printers, 
such as an LED printer and a laser beam printer, page memory can also be used for image 
memory 7. You may make it constitute page memory as an add in memory of image memory 7. 
[001 0] The pririt data control section 1 0 outputs printing data and a transfer ciock corresponding 
to decryption actuation of hard CODEC9. The hard CODEC section which consists of hard 
CODEC9 and the print data control section 1 0 consists of one chips as hardware, for example, a 
DSP. This chip is expressed as a chip D. Hard CODEC9 is the high speed CO DEC in which 
coding and a decryption of 14.4kbps are possible. In hard CODEC9, RL data from image-RL code 
translation section [ besides the input data from the image output section 18 ] 16 grade are 
encoded to MH, MR. and MMR, and MH, MR, and MMR data can be decrypted to RL data. 
[0011] The peripheral-device control section 11 performs processing of the printing data for the 
reading data from a sensor and a printer, and motor control, and consists of one chips as ASIC. 
This chip is carried out to expressing as a chip C. The sensor driver 12 receives delivery and a 
picture signal for a driving signal in the CCD sensor which is not illustrated. The image
processing section 13 performs suitable image processings, such as binary-ized processing, 
dither halftone processing, or halftone processing according the image data from a sensor driver 
to an error diffusion method. The data of one line by which the image processing was carried out 
reverse the signal change-over sections SW1 and SW2, are written in the Rhine memory 14 and. 
15 by turns, are read by turns, and can obtain the image data in every line. Image data is chosen 
in the signal change-over section SW3, is the image-RL code translation section 16, is changed 
into RL sign, and can be accumulated in an image memory 3~ Moreover, the image data 

· accumulated in the image memory 3 is read, it changes into an image data by the image-RL 
transducer 16, and is added to the thermal head printing control section 19 through the signal 
change-over section SW4, and while outputting to the thermal printer which does not illustrate a 
printing pulse signal; printing data and a transfer clock are outputted and a printout is carried out 
to SW5 with the thermal printer which is not illustrated. Motor Driver 20 controls the motor 
which performs the drive of the manuscript in the case of transmission, and the drive of the 
recording paper. 
[0012] The output of the Rhine memory 14 and 15 can also be applied to the direct thermal head 
printing control section 19 by selection of the signal change-over section SW3, without car,.Ying 
out RL code translation. Introducing into image memory 7 the output of the Rhine memory 14 
and 15 introduced into the image output section 18, it encodes by hard CODEC9, and it can· 
accumulate in an image memory 3, or can send out to a circuit through NCU1 from a modem 2. 
When accumulating in an image memory 3, it can encode and accumulate in MMR. When encoding 
to MMR data, the 1st Rhine :supposes all white Rhine and .is encoded by MR data. In this case, as 
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all white Rhine, all the white data stored in the field for 256 bytes are encoded as reference 
Rhine from the Oth street of image memory 7. 
[0013] When the highest transmission speed is 9.6 or less kbpses, the program stored in ROM5 
can perform coding and a decryption. This is called Software CODEC. With Software CODEC, RL 
data are encoded to MH, MR, and MMR data, and MH, MR. and MMR data can be decrypted to 
RL data. RAM4 is used as image memory used for Software CODEC. At the time of starting of 
Software CODEC, the data of all the whites for one line are written in the predetermined address 
of RAM4, and it is similarly used as reference Rhine. 
[0014] Dual processing becomes easy by having prepared two CODEC. If hard CODEC is using it 
by one processing, another processing can use Software CODEC. For example, dual processing 
is possible as a transmitting manuscript is read during reception by 14.4kbps and the image data 
accumulated in the image memory 3 by MMR is accumulated in the image memory 3 by MMR 
using Software CODEC using hard CODEC. High-speed processing can take charge of hard 
CODEC by having formed hard CODEC and Software CODEC. Moreover, during use of hard 
CODEC, dual processing can be coped with with Software CODEC, and the cost rise of 
equipment can be suppressed as compared with the case where it has two hard CO DEC. If it is 
made to declare by DIS by making 9.6kbps into communication link full speed when a message is 
received in printing processing or are recording processing while using hard CODEC, it is 
receivable using Software CODEC. 
[0015] Dr~wing_l is the block diagram of the fac_simile apparatus of th~ 1st expansion model 
constituted on. the basis of the facsimile apparatus of an example e)q)lained by drawi~ . the 
inside of drawing, and 1 - NCU (network control section) and 4 --RAM and 5- ROM and 6 -
CPU and 21 -a control panel and 22 --the clock section and 23 -- I/0 and 24 --for the light 
source and 27, as for a thermal head and 29, a stepping motor and 28 are [ a cutter and 25 I a 
CCD sensor and 26 I a data bus and. 30 ] image data buses. Full speed is the chip of the modem 
in which the modulation and recovery of 14.4kbps(es) are possible. and Chip A is connected to a 
circuit through NCU1. Chip Cis a chip of the peripheral-device control section which controls 
the I I 0 data for reading and printing, and a signal is delivered and received by RL data in a data 
bus 29. Chip D is a chip of the hard CO DEC section. The image data bus 30 is formed between 
Chip C and Chip D. and an image signal is transmitted to it. 
[0016] The program and fixed data corresponding to this model are stored in ROM5, and it is 
prepared for it as a facsimile software library. It has Software CODEC. A-control panel 21 gives 
the input signal from the outside to facsimile apparatus, and the clock section 22 counts a clock 
pulse and it outputs the data of time of day or time. A cutter 24 cuts the recording paper by the 
cutting command given through I/023. The CCD sensor 25 is for reading the manuscript data 
illuminated by the light source 26, and a stepping motor 27 drives a manuscript and the recording 
paper. The thermal head 28 is constituted as an array of a heater element, and pe~orms thermal 
recording according to printing data. 
[0017] Therefore, the highest transmission speed is 14.4kbps(es) and this model is a model using 
a thermographic recording paper. Moreover, the expansion to the model which performs record 
by the hot printing method using a donor film is also easy. In .this case, in order to use a cut 
sheet, I/023 and a cutter 24 become unnecessary. 
[0018] Drawing 3 is the block diagram of the facsimile apparatus of the 2nd expansion model 

. constituted on the basis of the facsimile apparatus of an example explained by drawing 1 . 
Among drawing, the same sign is given to the same part as .9.rE.~ing_~ , and explanation is 
omitted. 31 is an LED printer and 32 is page memory. The highest transmission speed is 14.4kbps 
(es) like the 1st expansion model. As LED printer 32, a laser beam printer and other high speed 
printers can be used. 
[001'9] Drawing 4 is the block diagram of the facsimile apparatus of the 3rd expansion model 
constituted on the basis of the facsimile apparatus of an example explained by drawing 1 . 
Among drawing, the same sign is given to the same part as drawing 2 , and explanation is 
omitted. From this model, 9.6kbps is made into communication link full speed, and a 
thermographic recording paper is used. Since it is not necessary to use hard CODEC, Chip D is 
not carried in a modulation and a recovery. Printing control to a thermal head is performed by 
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4/4 ..-{-~ 

Chip C. 
[0020] Drawing 5 is .the explanatory view which illustrated notionally the software part of model 
expansion explained by drawing 2 thru/or drawing 4. For 33, as for I/O-hardware-control 
software and 35, the application software corresponding to a model and 34 are [ a drive circuit 
and 36 ] modems among drawing. Corresponding to the model expansion explained by drawing_g_ 
thru/ or drawing 4 , the application software 33 corresponding to a model is applied also for the 
part of software. This application software 33 corresponding to a model controls the hardware 
mentioned above through the I/O-hardware-control software 34. As I/O-hardware-control 
software 34, the software for performing the communication link with copy control, are recording 
of the data to memory, a printer, and other CPUs etc. is prepared as a software library, and the 
drive circuit 35 which needs each software is controlled, or the drive circuit 35 is ordered, and 
each function is realized. The drive circuit 35 is the hardware explained by drawiQ_g~ thru/or 
!=frawing_4 , for example, contains hard CODEC9, the print data control section 10, the thermal 
head printing control section 19, an image memory 3 and various kinds of switches, etc. 
Moreover, the application software 33 corresponding to a model also has a function as software 
CODEC while controlling a modem 36 directly. 
[0021] The application software 33 and the I/O-hardware-control software 34 corresponding to 
a model are supplied as ROMS. Such software can make a function select and carry according to 
a model. At this time, the application software 33 and the I/O-hardware-control software 34 
corresponding to a model are constituted as a separate ROM. and as common. the I/O
hardware-control software 34 can be carried in all ·models, and can constitute only the 
application software 33 corresponding to a model exchangeable for every model. Of course, the 
I/O-hardware-control software 34 may also be constituted exchangeable, and both software 
may be contained to one ROM. Moreover, it divides into the software part for every above
mentioned function, and the device driver part which controls the drive circuit 35 directly, and 
the I/O-hardware-control software 34 can also be constituted. These software configurations 
·can be suitably constituted by well-known technique. 
[0022] 
[Effect of the Invention] According to this invention, it is effective in the ability to perform model 
expansion by substituting a chip by having constituted the modem section, the sign decryption 
section, and a peripheral-device control section from a chip according to individual, respectively 
so that clearly from the above explanation. 

[Translation done.] 
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(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a portable 
terminal whose battery service life can be extended. 
SOLUTION: A standby function controller 303 controls a 
power source for a block oscillation circuit 305, a 
peripheral circuit 307 and an ALU 309 included in the 
portable terminal TAG. The standby function controller 
303 controls the power source for the circuits 305, 307, 
309 so as to select a mode where all the power sources 
are energized, a mode where all the power sources are 
de-energized or a mode where the power source of the 
clock oscillation circuit 305 is energized and the power 
sources of the other Circuits are de-energized. 
Energizing only the clock oscillation circuit 305 and de
energizing the other circuits reduce the entire power 
consumption. Furthermore, a standby time up to stable 
oscillation required when the clock oscillation circuit is 
activated from an inactive state is eliminated. 
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*NOTICES* 

-· JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

·CLAIMS 

[Ciaim(s)] 
[Claim 1] Personal digital assistant equipment which is personal digital assistant equipment which 
answers receiving an electric. wave from the exterior and transmits an electric wave, and is 
characterized by switching the mode in which equipment is operated by power saving, and the 
other mode, according to predetermined conditions. 
[Claim 2] Personal digital assistant equipment according to claim 1 characterized by switching 
equipment to the mode in which it is made to operate by power saving when predetermined time 
amount passes. 
[Claim 3] Personal digital assistant equipment according to claim 1 characterized by switching 
equipment to the mode in which it is made to operate by power saving when the instruction from 
the outside is received. 
[Claim 4] Personal digital assistant equipment according to claim 3 characterized by carrying out 
fixed time amount maintenance of the mode in which equipment is operated by power saving 
irrespective of the instruction from the outside. 
[Claim 5] The modification circuit which changes the operating state of equipment by receiving 
the electric wave from the outside, The oscillator circuit which generates the clock signal for 
actuation of equipment, and the processing circuit which performs processing for actuation of · 
equipment, The 1st mode which turns OFF said oscillator circuit and said processing circuit, 
turning ON said modification circuit, Personal digital assistant equipment equipped with the 
means for switching which switches the 2nd mode which turns OFF said processing circuit, and 
the 3rd mode which turns all of said modification circuit, said oscillator circuit, and said 
processing circuit ON, turning ON said modification circuit and said oscillator circuit. 

[Translation done.] 
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* NOTIQES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/3 ~-~ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. . . 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] About personal digital assistant equipment, especially this invention 
relates to the personal digital assistant equipment which can control supply of the power source 
to each part of that circuit, in order to prolong the life of a cell. 
[0002] 
[Description of the Prior Art] It is conventionally carried in a car etc. and the personal digital 
assistant equipment (it is also called TAG) which transmits automatically the ID number given 
beforehand is known to the demand by the electric wave from a machine on the street. 
[0003] 
[Problem(s) to be Solved by the Invention] However, there was a fault that the cell will be 
exhausted immediately, in conventional personal digital assistant equipment. Then, this invention 
aims at offering the personal digital assistant equipment which can prolong the life of a cell. 
[0004] 
[Means for Solving the Problem] If an aspect of affairs with this invention is followed in order to 
attain the above-mentioned purpose, the personal digital assistant equipment which answers 
receiving an electric wave from the exterior and transmits an electric wave will be characterized 
by switching the mode in which equipment is operated by power saving, and the other mode, 
according to predetermined conditions. 
[0005] Preferably, personal digital assistant equipment is characteri~ed by switching equipment 
to the mode in which it is made to operate by power saving, when predetermined time amount 
passes. 
[0006] Preferably, personal digital assistant equipment is characterized by switching equipment 
to the mode in which it is made to operate by power saving, when the instruction from the 

· outside is received. 
[0007] Personal digital assistant equipment is characterized by carrying out fixed time amount 
maintenance of the mode in which equipment is operated by power saving irrespective of the · 
instruction from the outside still more preferably. 
[0008] Since the mode in which equipment is operated by power saving, and the other mode will 
switch according to predetermined conditions if these invention is followed, it becomes possible 
to offer the personal digital assistant equipment which can prolong the life of a cell. 
[0009] If other aspects of affairs of this invention are followed in order to attain the above
mentioned purpose, the personal digital assistant equipment which has a power control function 
The modification circuit which changes the operating state of equipment by receiving the electric 
wave from the outside, The oscillator circuit which generates the clock signal for actuation of 
equipment, and the processing circuit which performs processing for actuation of equipment, The 
1st mode which turns OFF an oscillator circuit and a processing- circuit, turning ON a 
modification circuit, It has the means for switching which switches the 2nd mode which turns 

·.OFF a processing circuit, turning ON a modification circuit and an oscillator circuit, and the 3rd 
mode which turns all of a modification circuit, an oscillator circuit, and a processing circuit ON. 
[001 0] Since the power source of each circuit of equipment will be controlled by the ·1st, 2nd, 

http:/ /www4.ipdl.ncipi.gojp/ cgi_:bin/tran_web_cgi_ejje 2004/10/27 
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and 3rd .modes if this invention is followed, it becomes possible to offer the personal digital 
a~.sistant equipment which can prolong the life of a ceiL 
[0011] 
[Embodiment of the Invention] Drawing 1 is the block diagram showing the configuration of the 
communication system using TAG in one of the gestalten of operation of this invention. In this 
communication system, TAG is carried in a car, and a machine on the street reads ID in TAG, 
and· shows it to the destination of a car based on that ID. · 
[0012] The machine 101 on the street with which communication system controls the whole 

. system with reference to drawing, The vehicle detector 103 which senses that the car 
approached using sensor head 1 03a, The antenna 1 05 which receives T AG200 to delivery and ID 

. for ID claim signal to T AG200 carried in the car, It consists of the annunciator machine 1 07 to 
which it shows a car according to ID, the management PC 109 and the uninterruptible power 
source 115 which perform management of a system, a printer 111, and a TAG reader 113 which 
reads the data of T AG200a for rewriting of ID of T AG200a etc. 
[0013] Prawin_g_~ is the block diagram showing the configuration of TAG. CPU201 by which. 
TAG200 controls the whole equipment with reference to drawing, The antenna pattern 203 which 
receives the electric wave from the outside, and the detection diode 205, The Wake rise circuit 
207 which changes the operating state of equipment according to the received electric wave, It 
consists of the demodulator circuit 209 which restores to the received electric wave, a 
modulation circuit 211 used in the case of transmission of ID, EEPROM215 which memorizes ID 
etc., and a power source 213 which consists of a cell etc. 
[0014] To the Wake rise circuit 207, a power source is always supplied. The supply of a power 
source to a demodulator circuit 209 and a modulation circuit 211 is controlled by switches SW4 
and SW5. Switches SW4 and SW5 are switched on I turned off by the. signal from CPU201. When 
a modulation and a recovery are unnecessary, the life of a cell can be prolonged by making 
switches SW4 and SW5 off. 
[0015] Drawing 3 is the block diagram showing the internal configuration of CPU201. The 
interrupt detector 301 where CPU201 detects the external-interruption signal from the Wake 
rise circuit 207 with reference to drawing, The standby function controller 303 which controls 
the power source in CPU201 based on an external-interruption signal etc., The clock oscillator 
circuit 305 which generates the clock signal for actuation of equipment, It consists of 
circumference circuits 307, such as a timer, ALU309 which performs computation, and switches 
SW1-SW3 which control supply of the power source to the clock oscillator ci~:"cuit 305, the 
circumference circuit 307, and ALU309. 
[0016] Drawing 4 is drawing for explaining the condition of the mode set as CPU of TAG, and 
switches SW1-SW3. CPU of TAG has the three modes (RUN mode, HALT mode, and STOP 
mode). . . 
[0017] RUN mode is the mode which supplies a power source to all the circuits of CPU. HALT 
mode operates only the clock oscillator circuit 305; and is the mode which turns OFF the 
circumference circuit 307 and ALU309. It is because time amount will. be taken by the stability of 
an oscillation even if it next turns ON once it turns OFF the clock oscillator circuit 305 to 
operate only the clock oscillator circuit 305 in HALT mode. Therefore, quick starting ofT AG can 
be performed, saving power in HALT mode. 
[0018] STOP mode is the mode which makes off all the clock oscillator circuits 305, the 
circumference circuits 307, and ALUs309. 
[0019] It is controlled in· RUN mode so that all the switches SW1-SW3 serve as ON, it is 
controlled in HALT mode so that a switch SW1 serves as ON and it becomes off switching [ SW2 
and SW3 ] it, and it is controlled in STOP mode so that all the switches SW1-SW3 become off. 
[0020] Drawing 5 is a flow chart for explaining actuation of TAG. Let CPU be STOP mode (for 
switches SW1-SW3 to be off) in step S1 with reference to drawing. Moreover, switches SW4 and 
SW5 were made off, and have stopped the modulation circuit 211 and the demodulator circuit 
209. If the electric wave of the strength more than [ with an antenna pattern 203 ] fixed is 
caught in this condition, the Wake rise circuit 207 will output an external-interruption signal. The 
interrupt detector 301 notifies detection of an external-interruption signal to the standby 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/trari_web_cgi_ejje 2004/10/27 
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functio11 controller 303. Then, TAG moves to actuation of step S3. 
[0021] Let CPU be HALT mode (for a switch SW1 to be ON and for SW2 and SW3 to be off) in 
step S3. Switches SW4 arid SW5 are still off. In this mode, the clock oscillator circuit 305 begins · 
actuation. If time amount until an oscillation is stabilized passed, it will move to step S5. 
[0022] Let CPU be RUN mode (for switches SW1-SW3 to be turned on) in step S5. Next, in step 
S7, switches SW4 and SW5 serve as ON, and TAG will be in the condition which can be 
transmitted and received. When fixed time amount passes in this condition, without detecting an · 
electric wave, it moves to step S9. 
[0023] Let CPU be HALT mode (for a switch SW1 to be ON and for SW2 and SW3 to be off) in 
step S9. When the electric wave ofthe strength more than constant value with TAG is received 
in this condition, it can return to step S7. Since the clock oscillator circuit 305 is still ON at this 
time, the latency time until an oscillation is stabilized is unnecessary. 
[0024] On the other hand, if fixed time amount passed without detecting an electric wave by 
step S9; after SW4 and SW5 become off, let return and CPU be STOP modes (for SW1-SW3 to 
be off) at step S 1 . 
[0025] Moreover, in step S7, when a sleep instruction is received from a machine on the street, 
it moves to step S 11. In step S 11, CPU is made into HALT mode (a switch SW1 is ON and SW2 
and SW3 are off), and SW4 and SW5 are made off. And this power-'-saving condition is maintained, 
without answering during 1 scheduled time, even if it detects an electric wave. If fixed time 
amount passes. it will move to step S9. This sleep instruction is effective because of reduction 
of power consumption, when TAG may receive an unnecessary electric wave continuously. 
[0026] Drawi~ is drawing showing the timing of the communication link performed between a 
machine on the street and TAG. Let CPU of TAG be STOP mode in time of day T1. If the claim 
of ID was performed from the machine on the street to TAG at this time, let CPU be RUN mode 
in time of day T2 through HALT mode. The time amount from this time of day T1 to T2 is 
equivalent to the time amount from step S1 of drawing 5 to S7. 
[0027] By time-of-day T3 which vacated predetermined spacing, a machine on the street 
performs ID claim again. On the other hand, TAG transmits ID to a machine on the street using a 
modulation circuit 211 (ID response). . · 
[0028] When fixed time amount passes without TAG detecting an electric wave, let CPU be 
HALT mode in time-of-day T four (S9 of ~rawing...Q. ). When fixed time amount passes without 
furthermore detecting an electric wave, let CPU be STOP mode in time of day T5 (S1 of drawing 
~ ). 
[0029] If there was a claim of ID at time of day T6, the same actuation will be repeated again. 
Drawing 7 is drawing showing the timing of the communication link performed between machines 
on the street and TAG in case a machine on the street performs a sleep instruction. TAG's 
reception of a sleep instruction makes CPU HALT mode in time of day T14 (S11 of drawing...Q. ); 
Even if fixed time amount receives ID claim like time of day T15 ·after this, CPU maintains HALT 
mode and does not perform ID response. After fixed time amount passes, in time of day T16, 
CPU is made into STOP mode and will be in the state waiting for ID claim. 
[0030] Thus, in TAG in the gestalt of this operation, since a power source is controlled by STOP 
mode, HALT mode, and actuation of switches SW4 and SW5, power-saving of TAG can be 
attained and the life of a cell can be prolonged. 
[0031] Moreover, since a clock oscillator circuit continues being ON in HALT mode, TAG can be 
made to shift to RUN mode quickly after that. For example, in order for TAG to answer ID from 
STOP mode with reference to dr~wing_§ , two ID claims, time of day T1 and T3, are required, but 
supposing ID claim is made between time .of day T5 from time-of-day T four, TAG shifts to RUN 
mode in an instant, and can answer ID. . . 
[0032] Moreover, also when TAG exists in the field which can receive an electric wave for a long 
time, it can hold down consuming power superfluously by publishing a sleep instruction. 

[Translation done.] 
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*NOTICES* 

JPO and,NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/1 ""-~ 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] It is the game machine which can shift to the specific game condition which becomes 
advantageous for a game person based on having become like. winning a prize of the game 
medium to the specific winning-a-prize section -- specially -- a game -- carrying out -- voice 
specially predetermined in the result of a game -- The game machine characterized by the game 
mean for controlling progress which controls game advance including interrupt processing which 
performs the main routine. which repeats and performs processing which updates a numeric 
value, and the routine which is interrupt processing started for every predete_rmined time under 
main routine activation, and includes game control. 
[Claim 2] The numeric value updated by the main routine is a game machine according to claim 1 
which is a numeric value for deciding the display result of the adjustable display specially used 
by the game at least. 
[Claim 3] A main routine is a game machine according to claim 1 or 2 constituted so that 
processing which updates a numeric value may be repeated and performed after initialization 
processing. 
[Claim 4] Interrupt processing is claim 1 which is the internal timer interrupt of a microprocessor 
thru/ or a game machine according to claim 3. 
[Claim 5] To the numeric value updated by the main routine, interrupt processing including the 
processing which updates the numeric value for generating the random-number value for a 
specific game judging by predetermined numeric-value within the limits The numeric value used 
in order to generate the specific game decision value which is a decision value for judging 
whether it is compared with said random-number value for a specific game judging, and shifts to 
a specific game condition is included. Claim 1 equipped with a decision value extract means for 
specific games to extract the numeric value for generating said specific game decision value a 
condition [ the input of the detecting signal from predetermined game ball detection equipment ]. 
and to determine the decision value for specific games in a predetermined game condition 
thru/ or a game machine according to claim 4 .. 

[Translation done.] 
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*NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1/17 ""'-'Y 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] About game machines with which a game is performed according to 
actuation of a game person, such as a pachinko game machine and a coin game machine, this 
invention relates to the game machine which can shift to the specific game condition which 
becomes advantageous to .a game person, when predetermined conditions are satisfied 

·especially. 
[0002] 
[Description of the Prior Art] The adjustable display which has the adjustable display from which 
a display condition can change as a game machine is prepared, and when the display result of an 
adjustable display becomes the specific display mode defined beforehand; there are some which 
were constituted so that it might shift to the specific game condition which becomes 
advantageous to a game person. Two or more adjustable displays are shown in an adjustable 
display, and it is constituted so that a stage may be changed and the display result of two or 
more adjustable displays may usually be displayed. 
[0003] An adjustable indication of two or more identification information, such as a pattern, is 
given at an adjustable display. It is usually called "great success" that the display result of an 
adjustable display serves as combination of the specific display mode defined beforehand. In 
addition, game value is the condition of adjustable winning-a-prize ball equipment prepared in the 
game field of a game machine being in the condition advantageous to a game person that a hit 
ball tends to win a prize, or generating the right for being in the advantageous condition for a 
game person. . 
[0004] moreover, the display voice of the ''blanks" other than the combination of" great 
success" -- the display voice of specification [ the display mode of the adjustable display by 
which a derivation indication of the display result is already given in the phase. where a derivation 
indication of the part of the display results of two or more adjustable displays is not yet given 
among combination I like ] -- the condition fulfill the display condition used as combination 
[ like ] is called "reach/' A game person performs a game, enjoying how great success is 
generated. 
[0005] In such a game machine, if great success occurs, it will shift to the great success game 
condition as a specific game condition that large winning-a-prize opening carries out count 
disconnection of predetermined, and a hit ball tends to win a prize for example. And in each open 
period, if winning a prize to large winning-a-prize opening of a predetermined individual (for 
example, ten pieces) is, large winning-a-prize opening will be closed. And the count of 
disconnection of large winning-a-prize opening is being fixed to the count of predetermined (for 
example, 15 rounds). In addition, a released time (for example, 29.5 seconds) is decided about 
each disconnection, and if a released time passes even if the number of winning a prize does not 
reach a predetermined individual, large winning-a-prize opening will be closed. Moreover, when 
large winning-a-prize opening closes and predetermined conditions (for example, winning a prize 
in V zone prepared in large winnini-a-prize opening) are not satisfied, a great success game 
condition is ended. 
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[0006] In the game control in such a game machine, it is desirable for the combination of the 
display mode .of the "blank" which has two or more kinds to occur at random. Moreover, it is 
desirable to also generate at random the combination of the display mode of the "reach" which 
has two or more kinds too. Furthermore, it is desirable to also generate at random the 
combination of the display mode of" great success" which generally has two or more kinds. one 
or more specific display voice -- the display voice of others [ combination I like ] -- generating 
frequently compared with combination [ like ] -- if - it is because a doubtful feeling may be 
made to hold in a game person. 
[0007] Then, in order to determine the combination of a display mode, the combination of a 
display mode is determined according to the random-number value which was made to generate 
a random number and was generated in the game inside of a plane. Generally, a random number 
will be generated by extracting the counter value at that time, if a predetermined counter is 
counted up and it becomes random-number value generating timing. Then, the random nature of 
the combination of a display mode will be dependent on the random nature of the counted value 
of a counter. 
[0008] 
[Problem(s) to be Solved by the Invention] As mentioned above, in the game machine 
constituted so that it could shift to a specific game condition according to the display result of 
an adjustable display, it has been an important technical problem how the random nature of the 
counted value of the counter for extracting the random number which determines the 
combination of a display mode is raised. 
[0009] Software realizes and game control applies reset to the microcomputer which performs a 
game control program in hardware with a predetermined time interval (every [for example, ] 
2ms), and it consists of game machines, such as a pachinko game machine, in many cases so 
that a game control program may be rebooted periodically. Moreover, count-up of the counter 
for extracting a random number is too realized by software in many cases. In that case, count-up 
of a counter is constituted so that it may perform repeatedly by time amount not much after 
required game control was made. 
[001 0] If a microcomputer is reset, initialization processing will be performed, and in initialization 
processing, RAM clear processing is usually performed. Then, the counted value of the counter 
for extracting the random number formed in RAM will also be cleared. That is, since the counter 
for extracting a random number is cleared periodically, the continuity of counted value will be 
disrupted. Consequently, the random nature of the random-number value generated from 
counted value will be checked. Since it is desirable to count up continuously, the counted value 
of the counter for extracting a random number performs RAM clear processing only to the power 
up of a game machine, and even if reset periodically, it also has henceforth the game machine 
constituted so that RAM clear processing might not be performed. However, even if constituted 
such, when it is reset periodically, it needs to be initialization processed other than RAM clear 
processing. Then, since the period for performing such initialization processing at the time of 
fixed reset is always required, the time amount spent on count-up of the counter for extracting 
a random number will decrease that much. If a predetermined upper limit is set to counted value 
and a upper limit is generally exceeded, it will be returned to initial value. If there is little time 
amount spent on count-up when from initial value to the upper limit was made into 1 round and 
the upper limit is set up highly, the processing period based on one fixed reset will be completed 
at the last time rather than counted value takes 1 round. That is, before counted value is 
progressing so much, game control by the following fixed reset is performed. If a random-number 
value timing extraction occurs in the game control, a random-number value will be extracted 
from from among the numeric values of the narrow range, and the random nature of a random
number value will fall substantially. As mentioned above, in the conventional game machine, since 
the continuity of the counted value of the counter for extracting a random number is disrupted 
or the time amount spent on count-up processing of a counter decreases, a bias may arise 
about the combination of the display mode which the random nature of the random-number 
value for determining the combination of a display mode may fall, consequently appears. 
[0011] This invention is made in order to solve such a technical problem, and it aims at offering 
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the game machine which can raise more the random nature of the counted value of the counter 
for extracting, a random number. 
[0012]. 
[Means for Solving the Problem] The game machine by this invention performs a game specially 
by winning a prize of the game medium to the specific winning-a-prize section. It is the game 
machine which can shift to the specific game condition which becomes advantageous for a game 
person based on having become like. voice specially predetermined in the result of a game -
The game mean for controlling progress which controls game advance is constituted so that 
interrupt processing which performs the main routine which repeats and performs processing 
which updates a numeric value, and the routine which is started for every predetermined time 
under main routine activation, and includes game control may be included~ 
[0013] The numeric value updated by the main routine is a numeric value for deciding the display 
result of the adjustable display specially used by the game at least. Moreover, the main routine 
may be constituted so that processing which updates a numeric value may be repeated and 
performed after initialization processing. 
[0014] Interrupt processing is the internal timer interrupt of a microprocessor. 
[0015] To the numeric value updated by the main routine, interrupt processing including the 
processing which updates the numeric value for generating the random-number value for a 
specific game judging by predetermined numeric-value within the limits The numeric value used 
in order to generate the specific game decision value which is a decision value for judging 
whether it is compared with the random-number value for a specific game judging, and shifts to a 
specific game condition is included. Furthermore, you may have a decision value extract means 
for specific games to extract the numeric value for generating a specific game decision value a 
condition [ the input of the detecting signal from predetermined game ball detection equipment ]. 
and to determine the decision value for specific games in a predetermined game condition. 
[0016] 
[Embodiment of the Invention] Hereafter, 1. operation gestalt of this invention is explained with 
reference to a drawing. First, the configuration of the whole pachinko game machine which is an 
example of a game machine is explained. The front view with which flr<!_!'Ying_l saw the pachinko 
game machine 1 from the transverse plane, the whole rear view in which drawing 2 shows the 
internal structure of the pachinko game machine 1, and drawing~ are the rear view which saw 
the game board of the pachinko game machine 1 from the tooth back. In addition, although a 
pachinko game machine is shown as an example of a game machine, this invention may not be 

· restricted to a pachinko game machine, for example, may be a coin game machine etc. here. 
[0017] As shown in drawing 1 , the pachinko game machine 1 has the glass door frame 2 formed 
in the shape of a frame. The hit ball supply pan 3 is shown in the lower front face of the glass 
door frame 2. The hit ball actuation handle (operating knob) 5 which discharges the surplus ball 
saucer 4 which stores the premium ball with which it overflowed from the hit ball supply pan 3, 
and a hit ball is formed in the lower part of the hit ball supply pan 3. Behind the glass door frame 
2, the game board 6 is attached removable. Moreover, the game field. 7 is established in the front 
face of the game board 6. 
[0018] The adjustable display 8 containing the image display section 9 using CRT for indicating 
two or more kinds of patterns by adjustable and the adjustable drop 10 by the 7 segment LED is 
formed near the center of the game field 7. With the gestalt of this operation, there is three 
pattern display area, the "left", "inside", and the "right", in the image display section 9. The 
passage gate 11 to which a hit ball is led is established in the flank of the adjustable display 8. 
The hit ball which passed through the passage gate 11 is led to the direction of the starting 
winning-a-prize opening 14 through the ball-feeding opening 13. There is a gate switch 12 which 
detects the hit ball which passed through the passage gate 11 in the path between the passage 
gate 11 and the ball-feeding opening 13. Moreover, the winning-a-prize ball included in the 
starting winning-a-prize opening 14 is led to the. tooth back of the game board 6, and is detected 
by the starting opening switch 17. Moreover, the adjustable winning-a-prize ball equipment 15 
which performs a switching action is formed in the lower part of the starting winning-a-prize 
opening 14. Adjustable winning-a-prize ball equipment 15 is made an open condition by the 
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solenoid 16. 
[0019] The closing motion plate 20 made an open condition by the solenoid 21 in a specific game. 
condition (great success condition) is formed in the lower part of adjustable winning-a-prize ball 
equipment 1 5. With the gestalt of this operation, the closing motion plate 20 serves as a means 
to open and close large winning-a-prize opening. The winning-a-prize ball into which it went on 
the other hand (V zone) among the winning-a-prize balls led to the tooth back of the game board 
6 from the closing motion plate 20 is detected by V count switch 22. Moreover, the winning-a
prize ball from the closing motion plate 20 is detected by the count switch 23. The starting 
winning-a-prize storage drop 18 which has four displays which display the number of winning-a
prize balls included in the starting winning-a-prize opening 14 on the lower part of the adjustable 
display 8 is formed. In this example, whenever there is starting winning a prize by making four 
pieces into an upper limit, the starting winning-a-prize storage drop 18 increases every one 
turned-on display. And whenever the adjustable display of the image display section 9 is started, 
one turned-on display is reduced. 
[0020] Two or more winning-a-prize openings 19 and 24 are formed in the game board 6. On the 
outskirts of right and left of the game field 7, the ornament lamp 25 by which it is indicated by 
flashing is formed into a game, and there is out opening 26 which absorbs the hit ball which did 
not win a prize in the lower part. Moreover, two loudspeakers 27 which emit a sound effect are 
formed in the right-and-left upper part of the outside of the game field 7. Game effectiveness 
LED28a and the game effectiveness lamps 28b and 28c are formed in the periphery of the game 
field 7. 
[0021] And in this example, the awarded-balls lamp 51 turned on at the time of premium ball 
expenditure is formed near one loudspeaker 27, and the ball piece lamp 52 turned on when a 
supply ball goes out is formed near the loudspeaker 27 of another side. Furthermore, it is 
adjoined and installed in the pachinko game base 1 by drawing 1 , and the· card unit 50 which 
makes a ball loan possible is also shown to it by by inserting a prepaid card. 
[0022] In a card unit 50 Whether it is in ·an usable condition The shown use good display lamp 
151, Whether the edge numeral switch 1 52 for displaying the fraction on the frequency display 
LED in which it is prepared near the hit ball supply pan 3, when a fraction (less than 1 00 yen 
number) exists in the balance information recorded in the card, and the card unit 50 support 
which near pachinko game machine 1 As the card injection display lamp 154 in which it is shown 
that the card is thrown in in the shown direction drop 1 53 of a connection base and a card unit 
50, and a record medium When checking the device of a card reader writer prepared in the rear 
face of the card slot 155 in which a ** card is inserted, and a card slot 155, the card unit lock 
156 for releasing a card unit 50 is formed. 
[0023] The hit ball discharged from the hit ball launcher goes into the game field 7 through a hit 
ball rail, and gets down from the game field 7 after that. If it is in the condition which can start 
fluctuation of a pattern when a hit ball is detected by the gate switch l2 through the passage 
gate 11, the display figure of the adjustable drop 1 0 which usually indicates the pattern by 
adjustable will be in the condition of changing continuously. If it is not in the condition which can 
u·sually start fluctuation. of a pattern, gate passage storage will be increased one. Moreover, if it 

· is in the condition which can start fluctuation of a pattern when a hit ball goes into the starting 
winning-a-prize opening 14 and is detected by the starting opening switch 17, the special 
pattern in the image display section 9 will begin rotation. If it is not in the condition which can 
start fluctuation of a pattern specially, starting winning..:.a-prize storage will be increased one. In 

. addition, starting winning-a-prize storage is explained in detail later. 
[0024] Rotation of the image in the image display section 9 stops, when fixed time amount 
passes. The combination of the image at the time of a halt shifts that it is the combination of a 
great success pattern to a great success game condition. That is, it opens until the closing 
motion plate 20 carries out fixed time amount progress, or until the hit ball of the predetermined 
number (for example, ten pieces) wins a prize. And if a hit ball wins a prize to a. specific winning
a-prize field during disconnection of the closing motion plate 20 and it is detected by V count 

· switch 22, the right of continuation will occur and disconnection of the closing motion plate 20 
will be performed again. Count (for example, 15 rounds) permission of predetermined of the 
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generating of the right of continuation is carried olit. 
[0025] When the combination of the image in the image display section 9 at the time of a halt is 
the combination of the great success pattern accompanied by probability fluctuation, the 
probability which is becoming it a great success next becomes high. Namely, it will be in the still 
more advantageous condition for a game person called a high probability condition. Moreover, 
when the halt pattern in the adjustable drop 1 0 is a predetermined pattern (hit pattern), only in 
predetermined time, adjustable winning-a-prize ball equipment 15 will be in an open condition. 
Furthermore, in the high probability condition, while the probability which the halt pattern in the 
adjustable qrop 1 0 hits, and becomes a pattern is raised, the released time and the count of 
disconnection of adjustable winning-a-prize ball equipment 15 are raised. 
[0026] Next, the structure of the rear face of the pachinko game machine 1 is explained with 
reference to 9r:9_Y!i!!g_~ . At the tooth back of the adjustable display 8, as shown in gr_q_~_l}g_Z . 
the premium ball tank 38 is formed in the upper part of the device plate 36, and where the 
pachinko game machine 1 is installed in a game machine installation island, a premium ball is 
supplied to the premium ball tank 38 from the upper part. The premium ball in the premium ball 
tank 38 results in ball expenditure equipment through a guide 39. 
[0027] The awarded-balls control board 37 in which the microcomputer for awarded-balls control 
which performs the junction substrate 33 for relaying the signal between the game control 
boards (the main substrate) 31, and the adjustable display-control units 29 and the game control 
boards 31 in which it was covered with the adjustable display-:-control unit 29 and the substrate 
case 32 which control the image display section 9 through the junction substrate 30, and the 
microcomputer for game control etc. was carried, and expenditure control of a premium ball was 
carried is installed in the device plate 36. Furthermore, the lamp control board 35 for sending a 
signal to the hit ball launcher 34 which discharges a hit ball to the game field 7 using the turning 
effort of a motor, the game effectiveness lamp and LED 28a, 28b, and 28c and the awarded-balls 
lamp 51, and the ball piece lamp 52 is installed in the device plate 36. 
[0028] Moreover, drawing 3 is the rear view which saw the game board of the pachinko game 
machine 1 from the tooth back. As shown in Qr_~vying_;? , the winning-a-prize ball set covering 40 
to which the winning-a-prize ball which won a prize of each winning-a-prize opening and 
winning-a-prize ball equipment is led in accordance with a predetermined winning-a-prize path is 
formed in the rear face of the game board 6. What won a prize through the closing motion plate 
20 among the winning-a-prize balls Jed to the winning-a-prize ball set covering 40 is controlled 
so that ball expenditure equipment (not shown in drawing 3 ) pays out many numbers of premium 

. balls (for example, 15 pieces) relatively. What won a prize through the starting winning-a-prize 
opening 14 is controlled so that ball expenditure equipment pays out the small number of 
premium balls (for example, six pieces) relatively. And what won a prize through the other 
winning-a-prize openings 24 and winning-a-prize ball equipment is controlled so that ball 
expenditure equipment pays out the number of premium balls of whenever [ middle ] (for 
example, ten pieces) relatively. In addition, the junction substrate 33 is illustrated by 9ra~in~ . 

· [0029] In order to perform awarded-balls expenditure control, the signal from the winning-a
prize ball pilot switch 99, the starting opening switch 17, and V count switch 22 is sent to the 
main substrate 31. Although it is detected by the winning-a-prize ball pilot switch 99 that there 
was winning a prize, if the ON signal of the winning-a-prize ball pilot switch 99 is sent to the 
main substrate 31, awarded-balls control command will be sent to the awarded-balls control 
board 37 from the main substrate 31. For example, if the awarded-balls control command which 
shows the awarded-balls number "6" when the winning-a-prize ball pilot switch 99 turns on 
corresponding to ON of the starting opening switch 17 is outputted and the winning-a-prize ball 
pilot switch 99 turns on corresponding to ON of the count switch 23 or V count switch 22, the 
awarded-balls control command which shows the awarded-balls number '' 1 5" will be outputted. 
And if the winning-a-prize ball pilot switch 99 turns on when those switches do not tum on, the 
awarded-balls control command which shows the awarded-balls number "1 0" will be outputted. 
[0030] Drawing 4 is the block diagram showing an example of the circuitry in the main substrate 
31. In addition, the awarded-balls control board 37, the lamp control board 35, the voice control 
board 70. the discharge control board 91, and the display-control substrate 80 are also shown in 
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drawing 4 . The basic circuit 53 which controls the pachinko game machine 1 in the main 
substrate 31 according to a program, The switching circuit 58 which gives the signal from the 
gate switch 12, the starting opening switch 17, V count switch 22, the count switch 23, and the 
winning-a-prize ball pilot switch 99 to the basic circuit 53, The solenoid circuit 59 which drives 
the solenoid 21 which opens and closes the solenoid 16 and the closing motion plate 20 which 
open and close adjustable winning-a-prize ball equipment 15 according to the command from the 
basic circuit 53, While performing lighting and**** of the starting storage drop 18, the lamp and 
the LED circuit 60 which drives the adjustable drop 1 0 and the ornament lamp 25 by the 7 
segment LED are included. 
[0031] Moreover, the information output circuit 64 which outputs the great success information 
which shows generating of great success according to the data given from the basic circuit 53, 
the effective starting information which shows the number of the starting winning-a-prize ball 
used for image display initiation of the image display section 9, the probability-changing 
information which shows that probability fluctuation arose to host computers, such as a hole 
management computer, is included. 
[0032] The basic circuit 53 contains ROM54 which memorizes the program for game control etc., 
RAM55 used as work-piece memory, CPU56 which performs control action according to the 
program for control, and the I/0 Port section 57. In addition, ROM54 and RAM55 may be built in 
CPU 56. 
[0033] Furthermore, the address decoding circuit 67 which outputs the signal for decoding the 
address signal given to a power up from the initial reset circuit 65 and the basic circuit 53 for 
resetting the basic circuit 53 to the main substrate 31, and choosing the 1/0 Port of either of 
the 1/0 Port sections 57 as it is formed. In addition, although there is also switch information 
inputted into the main substrate 31 from ball expenditure equipment 97, they are omitted in 
drawing 4. 
[0034] The hit ball launcher which hits a game ball and is discharged is driven with the drive 
motor 94 controlled by the circuit on the discharge control board 91. And the driving force of a 
drive motor 94 is adjusted according to the control input of an operating knob 5. That is, it is 
controlled by the circuit on the discharge control board 91 so that a hit ball is discharged at the 
rate according to the control input of an operating knob 5. 
[0035] Next, actuation is explained. Pr9wing__§_ and ~ra~i!!g_& are flow charts which show 
actuation of the basic circuit 53 in the main substrate 31. Drawing 5 shows the Maine processing 
which the basic circuit 53 performs, and drawing 6 shows interrupt processing. If the reset at the 
time of power-source ON of the basic circuit 53 solves, in order that CPU56 may change clock 
monitor control first into the condition which can be operated, the clock monitor register built in 
CPU56 is set as clock monitor enabling state (step S1 ). In addition, clock monitor control is 
control which generates reset automatically inside CPU56, when a fall or a halt of the clock 
signal inputted is detected. 
[0036] Subsequently, CPU56 performs stack set processing for setting the appointed address of 
a stack pointer (step S2). In this example, OOFFH(s) are set as a stack pointer. And system 
check processing is performed· (step S3). In system check processing, CPU 56 processes 
initializing RAM55 etc., when itjudges and the error is included, whether the error is included in 
RAM55, and. Since the contents of RAM55 are unfixed to a power up, clear processing of RAM55 
will be performed to it after all. moreover -- being periodical (every [ for example, ] 2ms) -
initial setting of a CPU internal timer is performed so that a timer interruption may start. 
[0037] And the random-number update process for a display is repeated and performed (step 
S4). Qrawin.g_l is the explanatory view showing each random number used with a game machine. 
Each random number is used as follows. 
(1) Random 1 : determine whether generate great success (for a great success judging). 
(2) Random 3 random 2-1 -for [ 2-3:] the blank pattern decision under right and left (3) : 
determine the combination of the pattern at the time of great success (for great success 
pattern decision =for a specific pattern judging). 
(4) Determine whether random 4: shift and sometimes carry out reach (for a reach judging). 
(5) Random 5 : determine a reach class (for reach actuation decision). 
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(6) Random 6 : determine a great success decision value (for great success decision value 
decision). 
[0038] ·In addition, in order to heighten the game effectiveness, random numbers other than the 
random number of above-mentioned (1) - (6) are also used. For example, there are a random 
number for determining whether consider as a hit based on the display result of the adjustable 
drop 1 0 which usually displays a pattern, a random number which determines the halt pattern of 
the adjustable drop 10. 
[0039] In processing of step S4, count-up (1 addition) of the counter which generates the 
random number the random number for the blank pattern decision of (2), the random number for 
the reach judging of (4), the object for reach actuation of (5), and for great success decision 
value decision is performed. However, random 2-2 is counted up when carry of random 2-1 
arises (i.e., when the value of random 2-1 is set to "15" and returned to "0"). Moreover, random 
2-3 is counted up when carry of random 2-2 arises (i.e., when the value of random 2-2 is set to 
"15" and returned to "0"). 
[0040] The processing shown in drawing 6 is started by the timer interruption of the CPU56 
interior. In interrupt processing, CPU56 performs processing which outputs (the display-control 
data setting processing:step S 11) and a display-control command, after performing processing 
which sets the display-control command sent out to the display-control substrate 80 as the 
predetermined field of RAM 55, (display-control data-transmission processing: step S 12). 
[0041] Subsequently, processing which outputs the contents of the storing fietd of various 
output data to each output port is performed (data-output processing: step S 13). Moreover, 
processing which updates the timer for determining lighting I **** pattern modification timing of 

'the lamp and LED prepared in the perimeter of the game field 7 is performed (step S14). 
·Furthermore, while setting up the output data of the storing field of various output data, output
data setting processing in which output data, such as great success information outputted to a 
hole administrative computer, starting information, and probability fluctuation information, are set 
as a storing field is performed (step S15). Furthermore, various abnormality diagnostic processes 
are performed by the self-checking function with which the interior of the pachinko game 
machine 1 is equipped, and according to the result, if required, an alarm will be emitted (error 
processing: step S16). 
[0042] Next, processing which updates each counter for generating each random number for a 
judgment, such as a random number for a great success judging used for game control, is 
performed (step S17). With the gestalt of this operation, the counter for generating the random 
number for a great success judging of (1) and the random number for a great success pattern 
judging of(3) among each co~nter for generating each random number shown in drawing 7 is 
counted up (1 addition). · 
[0043] Next, CPU56 performs pattern process processing specially (step S18). By pattern 
process control, processing to which it corresponds according to a pattern process flag specially 
in order to control the pachinko game machine 1 in predetermined sequence according to a game 
condition is selected and performed specially. And the value of a pattern process flag is specially 
updated during each processing according to a game condition. Moreover, pattern process 
processing is usually performed (step S19). By pattern process processing, processing to which 
it usually corresponds according to a pattern process flag in order to control the adjustable drop 
1 0 by the 7 segment LED in predetermined sequence is usually selected and performed. And the 
value of a pattern process flag is usually updated during each processing according to a game 
condition. 
[0044] Furthermore, it judges whether through the switching circuit 58, CPU56 inputted the 
condition of the gate switch 12, the starting opening switch 17, and the count switch 23, and had 
winning a prize to each winning-a-prize opening or winning-a-prize equipment (switch 
processing: step S20). Moreover, control which sends out a signal to the voice control board 70 
is performed so that a predetermined sound may be emitted from a loudspeaker 27 according to 
advance of a game (step S21 ). 
[0045] CPU56 performs processing which updates each counter for generating the same random 
number for a display as processing of step S4 here (step S15). Specifically, the counter which 
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generates the random number the random number for the blank pattern decision of (2), the 
random number for the reach judging of (4), the object for reach actuation of (5), and for the 
great success decision value decision of (6) is counted up (1 addition). 
[0046] Moreover, CPU56 performs winning-a-prize ball signal processing between the awarded
balls control boards 37 (step S23). That is, formation of predetermined conditions outputs an 
awarded-balls number signal to the awarded-balls control board 37. CPU for awarded-balls 
control carried in the awarded-balls control board 37 drives ball expenditure equipment 97 
according to an awarded-balls number signal. 
[0047] If processing between step S11 - S23 is completed, interrupt processing will be ended 
and it will return to the processing currently performed by being at the interrupt generating time 
in the Maine processing. As shown in drawing_§_ , the processing currently performed by being at 
the interrupt generating time is a random-number update process for a display of step S4. 
[0048] P!.EY'{[l_gJ! is a flow chart which shows the concrete processing of the random-number 
update process for a display (step S4, S22) shown in slrawing_~ and drawing 6 . In the random
number update process for a display, CPU56 first performs processing which updates the 
random number for blank pattern decision (random 2-1, 2-2, 2-3) (step S31 ). That is, while 
counting up random 2-1 (1 addition), if carry of random 2-1 arises, random 2-2 will be counted 
up, and if carry of random 2-2 arises, random 2-3 will be counted up. 
[0049] Moreover, the counter for generating the counter for generating the random number for a 
reach judging (random 4) and the random number for reach actuation (random 5) is counted up 
(steps S32 and S33). And the counter (counter for great success decision value decision) for 
generating the random number for great success decision value decision (random 6) is counted 
up (step S34). 
[0050] In addition, in the processing shown in drawing 5 and drawing 6 , in step S4 and step S22; 
although the update process (step S34) of the counter for great success decision value decision 
was performed, as shown in drawing 9 and drawing 10 , only in the endless-loop period in the 
Maine processing, you may update the counter for great success decision value decision (step 
S5). In interrupt processing shown in the Maine· processing and .Qr.~wingJ_Q which were shown in 
g_r:awi!:!gJ! , an update process of the counter for great success decision value decision is not 
performed in step S4A and S2A 
[0051] Moreover, although it will always perform, an update process of the counter for great 
success decision value decision may consist of processings shown in drawing 5 and drawing 9 so 
that it may be updated only in a predetermined period. A predetermined period is during the 
period which does not perform the comparison with the random number for a great success 
judging, and a great success decision value, for example, is among a great success game. 
[0052] Q.@wi!J.gJ.J is the timing chart showing an example of the relation between the Maine 
processing and interrupt processing. If a power source turns on as shown in drawing.J_l , first, 
processing of steps S 1-S3 in the Maine processing will be performed, and processing (or S4 and 
processing of S5) of step S4 will be performed after that repeatedly. Deadline of the timer for 
interrupt generating generates a timer interruption. And in the interrupt processing, processing of 
steps S11-S23 is performed. If the completion of activation is carried out, return and the 
random-number update process for a display (or random-number update process for random
number update process (it does not update random 6) + great success decision value decision 
for a display) will be carried out to processing (or S4 and processing of S5) of step S4. 
[0053] In drawing 11., the random-number update process for a display (or random-number 

-·-·-···-·-···--·· --·· 
update process for random-number update process (it does not update random 6) + great 
success decision value decision for a display) is shown by the shadow area. Moreover, when an 
interrupt occurred, the counted value of the counter treated by the random-number update 
process for a display (or random-number update process for random-number update process (it 
does not update random 6) + great success decision value decision for a display) was "n" and it 
returns from interrupt processing, counted value begins from "n." That is, counted value 
continues. In addition, since the time amount which steps S11-S23 take according to a game 
advance situation changes, the period of the part shown with the slash in drawing_l! is not fixed, 
and is random. 
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[0054] Thus, the time amount which counts up the counted value of the counter for extracting a 
random number continuously before and after an interrupt, and are spent on the random-number 
update process for a display (or random-number update process for random-number update 
process (it does not update random 6) +great success decision value decision for a display) is 
extended rather than the conventional case. Although the white rectangle part equivalent to the 
initialization processing in the Maine processing etc. appears only in a power up in the control 
shown in drawing 11 , it is because initialization processing etc. was always performed in the 
conventional control in front of each shadow area which shows the random-number update 
process for a display (or random-number update process for random-number update process (it 
does not update random 6) +great success decision value decision for a display). 
[0055] Therefore, the time amount which the continuity of the counted value of the counter for 
extracting a random number is not disrupted compared with the conventional game machine, and 
are spent on count-up processing of a counter can increase, and the random nature of the 
counted value of the counter for extracting a random number can be raised more. 
[0056] Next, based on winning a prize (starting winning a prize) to the starting winning-a-prize 
opening 14, the decision approach of the pattern by which it is indicated by adjustable is 
explained to the image display section 9 with reference to the flow chart of drawing 12 - drawing 
14 . Drawing 12 shows the processing whose hit ball judges having won a prize of the starting 
winning-a-prize opening 14, and drawing 13 shows processing of a great success judging. 

· Moreover, dra¥Yingj_1 is a flow chart which shows the processing which determines the halt 
pattern of the adjustable display in the image display section 9. 
[0057] If a hit ball wins a prize of the starting winning-a-prize opening 14 prepared in the game 
board 6, the starting opening switch 17 turns on. In switch processing of step S20 in interrupt 
processing, what the starting opening switch ·17 turned on the basic circuit 53 for through the 
switching circuit 58 is judged (step S41 ). When having turned on is detected, CPU 56 checks 
whether the decision value modification flag is set (step S46). If not set, the counted value at 
that time of the counter for great success decision value decision is extracted, and it considers 
as a great success decision value (step S47). Moreover, a decision value modification flag is set 
(step S48). 
[0058] And CPU56 checks whether the number of starting winning-a-prize storage amounts to 4 
which is a starting storage upper limit (step S42). If the number of starting winning-a-prize 
storage has not reached a starting storage upper limit, the number of starting winning-a-prize 
storage is increased one (step S43), and the value of the random number for a great success 
judging is extracted. And the random number extracted to the random-number value storage 
area prepared corresponding to each several n (n= 1, 2, 3, 4) starting winning-a-prize storage is 
stored (step S44). When the number of starting winning-a-prize storage has reached the starting 
storage upper limit, steps S43 and S44 are not processed. 
[0059] If CPU56 will be in the condition that the adjustable display of the image display section 9 
can be started, it will perform processing shown in the flow chart of 9_rawing_J4 . First, the value 
of the number of starting winning-a-prize storage is checked (step S50). if the number of 
starting winning-a-prize storage is not 0 - the number of starting winning-a-prize storage -
while reading the value stored in the random-number value storage area corresponding to =1 
(step S51 ), the value of the number of starting winning-a-prize storage is reduced by one, and 
the value of each random-number value storage area is shifted (step S52). namely, the value · 
stored in the random-number value storage area corresponding to number of starting winning-a
prize storage =n (3 n= 2, 4} -- the number of starting winning-a-prize storage -:- it stores in the 
random-number value storage area corresponding to =n-1. 
[0060] And in CPU56, based on the value read at step S51, i.e., the random-number value for a 

· great success judging currently extracted, hit/ determines a gap (step S53). With the gestalt of 
this operation, the random number for a great success judging is made to take the value of the 
range of 0-249. And as shown in drawing 13 , the value of the random number for a great 
success judging (random 1) currently extracted at the time of starting winning a prize is 
compared with a great success decision value. And if the value of random 1 is in agreement with 
a great success decision value, it is decided that it will be great success, and in being the other 

http:/ /www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje . 2004/1 0/27 



0278

THIS PAGE BLANK (USPTO) THES PAGE BLANK (uspm

0278



0279

10/17 ~-~ 

value, it will decide that it will be a blank. 
[0061] In addition, when a specific .pattern gathers [the combination of the halt pattern in the 
image clisplay section 9 ]. while great success occurs, it will be in the condition of a high 
probability. In the condition of a high probability, while time amount while the probability for great 
success to occur next is raised, until the pattern after adjustable display initiation is decided by 
the adjustable drop 10 is shortened, the open condition of adjustable winning-a-prize ball 
equipment 15 is set up for a long time at the time of hit generating by the adjustable drop 1 0. 
Namely, at the time of a high probability, it will be in the very advantageous condition for a game 
person. At the time of a low probability (at the time [ Usually ]), although it considers as one 
piece, if a great success decision value is made [ two or more ] at the time of a high probability 
and the value of a great success decision value of the random 1 currently extracted corresponds 
with one of great success decision values, it will be decided that it will be great success. 
[0062] When judged with great success, CPU 56 determines a halt pattern based on the value of 
the random number for a great success pattern judging (random 3). Here, when the limiter is 
operating, a halt pattern is determined from the table which does not contain the probability
changing figure which causes a high probability condition (steps S54 and S56). A limiter is for · 
restricting that great success by the probability-:-changing figure occurs continuously, i.e., a high 
probability condition continues continuously. For example, if a high probability condition 
continues continuously 4 times, a limiter will be in an operating state. Therefore, in a limiter 
operating state, a halt pattern is determined from the table which does not include the specific 
pattern to which probability fluctuation is carried out. The halt pattern from the table which 
includes a complete diagram shank if it becomes to which a limiter is not operating is determined 
(steps S54 and S55). 
[0063] Furthermore, CPU56 determines a reach class according to the value of random 5 (step 
S74), and the pattern and reach class of a case of great success are set [ whether it considers 
as great success, and ] as a predetermined storage area (step S75). In addition, a storage area is 
established in RAM55 in the basic circuit 53. 
[0064] When judged with the blank in step S53, it judges whether CPU 56 is made into reach 
(step S59). For example, when the values of the random number for a reach judging shown in 
drawing~ are either 0-104, it determines to carry out reach. When it determines to carry out 
reach, a basic circuit determines a halt pattern. With the gestalt of this operation, a right-and
left pattern is determined according to the value of random 2-1 (step S60). Moreover, an inside 
pattern is determined according to the value of random 2-2 (step S61 ). When a pattern is in 
agreement with a right-and-left pattern while being determined, the pattern corresponding to the 
value added to the value of the random number corresponding to an inside pattern one time is 
made not in agreement with a great success pattern here as a definite pattern of an inside 
pattern. 
[0065] Furthermore, CPU56 determines a reach class according to the value of random 5 (step 
S62). And "reach", a reach pattern, and a reach class are set as a predetermined storage area 
(step S63). The lottery result in step S59 separates and comes out, in a certain case, it shifts 
and comes out to a predetermined storage area, and a certain thing is set up (step S64). 
[0066] Drawing 15 is a flow chart which shows an example of the program of pattern process 
processing specially. The special pattern process processing shown iri drawing 15 is concrete 
processing of step S 18 in the flow chart of Qt?Y.!'.~Q_g_f?.. and QE?Yv'j!J_g_j_Q . In case CPU 56 of the 
basic circuit 53 performs pattern process processing specially, it processes either of the steps 
S300-S309 shown in Q.r~~g_1..§ according to the internal state. The following processings are · 
performed in each processing. 
[0067] Waiting processing for special pattern fluctuation (step S300): Wait to carry out hit ball 
winning a prize at the starting winning-a-prize opening 14 (the gestalt of this operation winning
a-prize opening of adjustable winning-a-prize ball equipment 15), and for the starting opening 
switch 17 to turn on. If ON of the starting opening switch 17 is detected, processing shown in 
grawin_g_l_~ will be performed. Special pattern judging processing (step S301 ): If it will be in the 
condition that the adjustable display of a pattern can be started specially, the number of starting 
winning-a-prize storage will be checked. If the. number of starting winning-a-prize storage is not 
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0, it will determine whether to consider as a gap whether according to the value of the random 1 
already extracted, it considers as great success. Halt pattern setting processing (step S302): 
Determine the halt pattern of a pattern during right and left according to the value of random 2 
or random 3. 
[0068] Reach actuation setting processing (step S303): While determining whether carry out 
reach actuation according to the value of the random number for a reach judging (random 4), 
determine the fluctuation mode of reach actuation according to the value of the random number 
for reach actuation (random 5). 
[0069] Complete-diagram shank fluctuation initiation processing (step S304): Control so that 
fluctuation initiation of the complete diagram shank is carried out in the image· display section 9. 
Moreover, when a background and a character are also displayed on the image display section 9, 
it controls so that the display-control command data according to it are sent out to the display
control substrate 80. Waiting processing for a complete-diagram shank halt (step S305): If 
predetermined time passes, it wm control so that the complete diagram shank displayed in the 
image display section 9 is stopped. Moreover, it controls so that the display-control command 
data according to the background and character which are suitably displayed in the image display 
section 9 to the timing of a complete diagram shank halt while controlling so that a right-and-left 
pattern is stopped to predetermined timing are sent out to the display-control substrate 80. 
[0070] Great-success display processing (step S306): When a halt pattern is the combination of 
a great success pattern, while controlling so that the display-control command data of a great 
success· display are sent out to the display-control substrate 80, update an internal state 
(process flag) so that it may shift to step S307. When that is not right, an internal state is 
updated so that it may shift to step S309. In addition, the combination of a great success 
pattern is the combination to which the pattern was equal during right and left. Moreover, the 
circuit of the game control board 80 performs a great success display in the image display 
section 9 according to display-control command data. A great success display is made in order 
to report generating ·of great success to a game person. Large winning-a-prize opening 
disconnection initiation processing (step S307): Start the control which opens large winning-a
prize opening. While initializing a counter and a flag, a solenoid 21 is driven and, specifically, large 
winning-a-prize opening is opened. 
[0071] under large winning-a-prize opening disconnection-- processing (step S308):
processing which checks the control which the display-control command data of a large winning
a-prize opening round display send out to the display-control substrate 80, and formation of the 
closing conditions of large winning-a-prize opening is performed. If the closing conditions of large 
winning-a-prize opening are satisfied, and the terminating condition of a great success game 
condition is not satisfied, an internal state will be updated so that it may shift to step S307. If 
the terminating condition of a great success game condition is satisfied, an internal state will be 
updated so that it may shift to step S309. · 
[0072] Great-success post process (step S309): Perform the display for reporting to a game 
person that the great success game condition was completed. If the display is completed, an 
internal flag etc. will be returned to an initial state, and an internal state will be updated so that it 
may shift to step S300. · 
[0073] The module which performs processing which sends out the display-control command 
data in a game control program according to processing of each above-mentioned step outputs a 
strobe signal to an output port while outputting corresponding display-control command data to 
an output port. In addition, with the gestalt of this operation, processing is performed for each 
[ in a great success game condition ] round of every during large winning-a-prize opening 
disconnection of large winning-a-prize opening disconnection initiation processing of step S307, 
and step S308. 
[0074] With the gestalt of this ·operation, as shown in the flow chart of drawing 12, when there 
was winning a prize of the beginning to starting winning-a-prize opening, the value of the counter 
for great success decision value decision was extracted, and the great .success decision value 
was updated (steps S46-S48). Since the decision value modification flag is cleared by the 
initialization processing performed by the power up, as shown in the timingchart of drawing_]_§_ , 

http:/ /www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 2004/10/27 



0282

TH\S PAGE BLANK tusPTO) THE PAGE BLANK «33910)

0282



0283

12/1 7 ,-{-~ 

when the beginning has starting winning a prize, a great success decision value will be changed 
after powering on of a game machine .. 
[0075] the first starting winning a prize -- changing -- the beginning behind powering on -
when the conditiqns of pattern fluctuation initiation are usually satisfied, it may be made to 
change a great success decision value. Drawing 17_ is a flow chart which shows such processing. 
In addition, with the gestalt of this operation, the conditions of pattern fluctuation initiation are 
usually game ball passage of the passage gate 11. 
[0076] If a hit ball passes through the passage gate 11 established in the game board 6, the gate 
switch 12 turns on. In switch processing of step S20 in interrupt processing, what the gate 
switch 12 turned on the basic circuit 53 for through the switching circuit 58 is judged (step S71 ). 
When having turned on is detected, CPU 56 checks whether the decision value modification flag 
is set (step S76). If not set, the counted value at that time of the counter for great success 
decision value decision is extracted, and it considers as a great success decision value (step 
S77). Moreover, a decision.value modification flag is set (step S78). 
[0077] And CPU56 checks whether the number of gate passage storage amounts to 4 which is a 
upper limit (step S72). If the number of gate passage storage has not reached a upper limit, the 
number of gate passage storage is increased one (step S73), and the value of the random 
number for a hit judging with a pattern is usually extracted. And the random number extracted to· 
the random-number value storage area prepared corresponding to each several n (n= 1, 2, 3, 4) 
gate passage storage is stored (step· S74). When the number of gate passage storage has 
reached the upper limit, steps S73 and S74 are not processed. In addition, the random number 
stored in the random-number value storage area is referred to in the processing which performs 
the judgment [ in I usually I pattern process processing ] of step S 19 of interrupt processing 
shown in drawing 6 and· drawing 1 0 . 
[0078] By the above processings, as shown in the timing chart of drawing 18 , when the 
conditions for usually fluctuating a pattern to the beginning after powering on of a game machine 
are satisfied, a great success decision value will be changed. 
[0079] And with the gestalt of this operation, if the count switch 23 turns on if a great success 
game condition is started, large winning-a-prize opening opens wide first and there is winning a 
prize of the beginning to large winning-a-prize opening in that round as shown in the timing chart 
of drawing__lj! namely, the counted value of the counter for great success decision value decision 
at that time will be extracted, and a great success decision value will be changed. 
[0080] Drawing 20 is a flow chart which shows processing of processing (step S3 <DP N=001 0) 
08 in drawing 15 ) during the large winning-a-prize opening disconnection which performs control 
as shown in drawing 19 . In processing, CPU 56 checks first whether the timer is. carrying out the 
time-out during large winning-a-priz~ op€ming disconnection (step S381 ). This timer clocks 29.5 
seconds and measures the large winning-a-prize opening disconnection allowed time of one 
round. Therefore, if the time-out is carried out, it will control to stop the drive of a solenoid 21, 
large winning-a-prize opening will be closed (step S395), and a process flag will be set to the 
value according to a great success post process (step S396). 
[0081] When the timer has not carried out a time-out, it is confirmed whether the count switch 
23 turned on (step S385). Wh~n the count switch 23 turns on, the number counter of winning a 
prize is carried out +one (step S386). And. if the number counter of winning a prize is m, the 
value of the random 6 at that time will be extracted (steps _S387, S388, and S389). Specifically, 
the counted value at that time of the counter for great success decision value decision is 
extracted. The value of the extracted random 6 is used as a next great success decision value. 
In addition, the example shown in Qr.awil}g_1j! is an example of m= 1. 
[0082] If the value of the number counter of winning a prize is 1 0, CPU56 will be controlled to 
stop the drive of a solenoid 21, and will close large winning-a-prize opening (step S391 ), and it 
will check whether the round is the last round (steps S391 and S392). It is judged with the value 
of the count counter of disconnection whether it is the last round. If it is the last round, it will 
shift to processing of step S396. Moreover, if it is not the last round, it will check whether V 
count switch 22 has turned on during V count switch shelf-life in the round (step S393). If V 
count switch 22 turns on, a process flag will be set to the value according to large winning-a-
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prize opening disconnection initiation processing in order to start the next round (step S394). If 
V count switoh 22 does not tum on, it shifts to processing of step S396. 
[0083] ·Although it was an example which extracts the value of the counter for great success 
decision value decision at that time when the example shown in drawing_J1. had winning a prize 
of the beginning to large winning-a-prize opening in the round when large winning-a-prize 
opening opens wide first, it may extract the counter value for great success decision value 
decision in the round of arbitration. In the round of the arbitration in a great success game 
condition, when drawing 21 has winning a prize of the beginning to large winning-a-prize opening, 
it shows the example which extracts the value of the counter for great success decision value 
decision at that time. 
[0084] Moreover, in the round of arbitration, when winning a prize to large winning-a-prize 
opening of the number eye of arbitration is, the counter for great success decision value 
decision may be extracted. In a certain round, when g_r_?.~j!Jg__?_g has winning a prize to large 
winning-a-prize opening of the predetermined number, it is [ be I it I under I great success 
game I setting ] the timing chart showing the example which extracts the random-number value 
for great success decision value decision, and switches a great success decision value. In 

· drawing 22 , the predetermined individual for extracting the random-number value for great 
success decision value decision is expressed as s. 
[0085] Drawing 23 is a flow chart which shows proc~ssing of processing (step S308) during the 
large winning-a-prize opening disconnection which performs .control as shown in drawing 22 . In 
processing, CPU56 checks first whether the timer is carrying out the time-out during large 
winning-a-prize opening disconnection (step S381 ). If the time-out is carried out, large winning
a-prize opening will be closed (step S395), and a process flag will be set to the value according 
to a great success post process (step S396). 
[0086] When the timer has not carried out a time-out, the count counter of disconnection is 
carried out +one (step S382). When the count switch 23 turns on, the number counter of winning 
a prize is carried out +one (steps S385 and S386). And it checks whether the value of the count 
counter of disconnection is N (step S401 ). If the value of the count counter of disconnection is 
N, processing after step S402 for switching a great success decision value will be performed. In 
addition, N is the any value of 1-1 5. 
[0087] In step S402, CPU56 will extract the value of the random 6 at that time, if the number· 
counter of winning a prize is s (step S389). The value of the extracted random 6 is used as a 
next great success decision value. Then, processing after step S390 shown in drawing 20 and 
same processing are performed. 
[0088] As mentioned above, by carrying out stepping of the counter for great success decision 
value decision hy the endless loop (step S4 in drawing_§ , or step S5 in drawingJl ), and 
extracting the counted value of the counter for great success decision value decision to 
predetermined timing, the random number for great success decision value decision was 

·extracted, and the great success decision value was switched. The change-over opportunity of a 
great success decision value is generated at random based on winning a prize to large winning
a-prize opening of the game ball which the game person discharged. That is, since a change-over 
of a great success decision value is performed at random, it is impossible to. specify a change
over opportunity from the exterior. Even if it attaches an inaccurate substrate, it becomes 
impossible therefore, to shoot at great success. In addition, although explanation was advanced 
here taking the case of the counter for great success decision value decision, it may be made to 
carry out stepping of other counters used for game control by the endless loop. 
[0089] Moreover, in the gestalt of each above-mentioned operation, the switch of a great 
success decision value is performed ignited by ON of the count switch 23. For example, if it 
constitutes so that a decision value may be switched ignited by ON of V count switch 22, V 
count switch 22 does not tum on and a decision value switch may not be performed. However, 
generally, since it is easy to turn on the count switch 23 rather than V count switch 22, if it 
constitutes so that a. decision value may be switched ignited by ON of the count switch 23, 
possibility that such un-arranging will arise will be reduced. Moreover, generally, when the count 
switch 23 does not turn on a game machine once in a specific game condition, it considers as an 
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error and a game is interrupted. 
[0090] Furthermore, when the conditions of fluctuation initiation of the special pattern of the 
beginning behind powering on of a game machine or a common pattern were satisfied, it changed 
into the great success decision value. Since a change of a great success decision value is not 
made until it goes into the 1st great success game condition after powering on of a game 
machine when a change of the great success decision value based on such conditions is not 
made, a great success decision value may be held over a long period of time at constant value. 
Then, there is also a possibility that the timing whose value of the random number for a great 
success judging corresponds with a great success decision value with a certain fraud between 
the long period of time may be recognized. However, the possibility of the special pattern of the 
beginning behind powering on of a game machine or recognition of the timing by fraud if the 
conditions of fluctuation initiation of a pattern are usually satisfied and it constitutes so that a 

· great success decision value may be changed can be reduced. 
[0091] In addition, in the example mentioned above, formation of the conditions of fluctuation 
initiation of the special pattern of the beginning behind powering on of a game machine or a 
common pattern changed the great success decision value. However, the modification timing of a 
great success decision value may be eye a predetermined time not only the 1st time but behind 
powering on. Drawing 24 is a flow chart which shows the processing which extracts the value of 
the counter for great success decision value decision by the Mth starting winning a prize after 
powering on, and makes an extract value a great success decision value. 
[0092] If what the starting opening sensor 17 turned on CPU56 for is detected as shown in 
drawing 24 (step S41 ), a starting winning-a-prize counter will be carried out +one (step S95). 
And if a starting winning-a-prize counter is set to M (step S96), the value of the random number 
for great success decision value decision (random 6) will be extracted (step S97). And let the 
random-number value extracted here be a great success decision value. Moreover, the starting 
winning-a-prize counter is cleared (step S98). 
[0093] Subsequently, it checks whether the number of starting winning-a-prize storage amounts 
to 4 which is a starting storage upper limit (step S42). If the number of starting winning-a-prize 
storage has not reached a starting storage upper limit, the number of starting winning-a-prize 
storage is increased one (step S43), and the value of the random number for a great success 
judging is extracted. And the random number extracted to the random-number value storage 
area prepared corresponding to each several n (n= 1, 2, 3, 4) starting winning-a-prize storage is 
stored (step S44). When the number of starting winning-a-prize storage has reached the starting 
storage upper limit, steps S43 and S44 are not processed. 
[0094] In addition, a small value is adopte~ so that the period when a great success-after 
powering on decision value is not changed may not become long as a count M of predetermined. 
Moreover, if there is ball passage of the passage gate of eye an after [ powering on ] 
predetermined time, you may make it change a great success decision value, although the great 
success decision value was changed into it when starting winning a prize of eye an after 
[ powering on ] predetermined time was shown in drawing 24 . 
[0095] In the above-mentioned example, although the random nature (the specification from = 
outside is impossible) of a change-over opportunity is secured as a change.:....over opportunity of a 
great success decision value, since winning a prize to winning-a-prize opening produced at 
random based on a game person's game is based on winning aprize to winning-a-prize opening 
based on a game person's game also as a change-over opportunity in the game condition 
performed according to winning a prize to winning-a-prize opening, the random nature of a 
change-over opportunity is securable. 
[0096] For example, you may make it switch a great success decision value at the time of 
decision of reach etc. at the time of decision of great success at the time of initiation of an 
adjustable display of the special pattern based on starting winning a prize. That is, you may make 
it switch a great success decision value to suitable timing after performing the comparison with a 
great success decision value and the random-number value for a great success judging until it 
shifts to a great success game condition. You may make it great success and reach switch 
predetermined regeneration **** and a great success decision value in that case. Furthermore, 
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