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if probability-changing great success of a predetermined time occurs or non-probability
changing great success of a predetermined time occurs, you may make it switch a great success 
decision value. Moreover, if specific reaches, such as super reach, carry out predetermined time 
generating, you may make it switch a great success decision value. Moreover, you may make it 
switch a great success decision value by condition formation of eye a predetermined individual 
combined various conditions, such as ball detection by two or more kinds of ball detection 
equipments. 
[0097] With the gestalt of this operation, although a great success decision value is made into 
one piece at the time of a low probability, a great success decision value is made [ two or more ] 
at the time of a high probability. Then, it is necessary to switch two or more great success 
decision values in the change-over opportunity of a great success decision value. In that case, 
although the random number for great success decision value decision according to two or more 
great success decision values of each may be used, ·you may make it determine each great 
success decision value by using one random number for great success decision value decision, 
and adding a predetermined value to the extracted random-number value for great success 
decision value decision. 
[0098] In addition, in each example, although it was in agreement, the range of the value which 
the random number for a great success judging (random 1) takes, and the range of the value 
which the random nun1ber for great success decision value decision (random 6) takes do not 
necessarily need to be in agreement, and may be made smaller than the range of a value where 
the random number for a great success judging takes the range of the value which the random 
number for great success decision value decision takes. +n (n> 1) Moreover, it may be made to 
carry out by not taking +one at the time of renewal of the random number for great success 
decision value decision. 
[0099] Moreover, one random number for great success decision value decision is used, a table 
is searched based on the extracted random-number value for great success decision value 
decision, and you may make it determine each great success decision value. Drawing 25 is the 
explanatory view showing an example of such a table. In this example, the random number for 
great success decision value decision shall take the value of the range of 0-4. And the great 
success decision value at the time of usual [ according to each value of 0-4 ] (at the time of a 
low probability) and the great success decision value (this example five kinds) at the time of 
probability changing (at the time of a high probability) are set to the table. And CPU56 makes the 
great success decision value at the time of the low probability according to the random-number 
value for great success decision value decision extracted in the change-over opportunity, and 
the great success decision value at the time of a high probability a new great success decision 
value from such a table. 
[01 00] Even if there are two or more kinds of great success decision values at the time of a low 
probability even if there is how many kinds of great success decision value at the time of a high 
probability and if such a table is used, a great success decision value can be easily switched by 
one random numbers for great success decision value decision. 
[01 01] In addition, all the decision values shown in drawing 25 are the prime factors, and do not 
serve as a multiple of other values. Therefore, the relevance with other values of each great 
·success decision value is lost, and it becomes difficulty more to predict a great suc·cess decision 
value in the exterior of the main substrate 31. Moreover, although the random number for great 
success decision value decision shall take the value of the range of 0-4 in this example, that 
range may be arbitrary and there may be. [ still more ] 
[01 02] Moreover, although the random-number value for great success decision value decision is 
used in the example shown in drawing 25 as a numeric value for determining a great success 
decision value as it is, it is good also as a numeric value for adding the extracted random
number value for great success decision value decision to the present random-number value for 
great success decision value decision, and determining a new great success decision value for an 
aggregate value. And the decision of the great success decision value based on a table may be 
used at the time of modification of the great success decision value on condition of ON of the 
count switch 23, and may be used at the time of modification of the great success decision 
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value on condition of ON of the first starting opening switch 17 after powering on, or ON of the 
gate switch 12. Furthermore, you may use at the time of modification of these both sides. 
[01 03] ·Although the gestalt of each above-mentioned operation explained the case where the 
image display section 9 by CRT for indicating two or more kinds of patterns by adjustable was 
used, you may be the case where the adjustable indicating equipment by LCD is used, and may 
be the case where an adjustable drum type and belt-type indicating equipment is used. 
Furthermore, all the face of a board can also apply to the image-type pachinko game machine 
which consists of images. 
[01 04] moreover, the game machine of the gestalt of each above-mentioned operation, i.e., the 
pachinko game machine shown in the front view of drawing 1 Although it was the 1st sort 
pachinko game machine with which the grant of predetermined game value to a game person is 
attainedwhen the halt pattern of the special pattern by which it is indicated by adjustable at the 
image display section 9 based on starting winning a prize became the combination of a 
predetermined pattern The 2nd sort pachinko game machine with which the grant of 
predetermined game value to a game person will be attained if winning a prize to the 
predetermined field of the electric accessory opened based on starting winning a prize is, This 

· invention is applicable even if a predetermined right is the 3rd sort pachinko game machine 
generated or continued, when winning a prize to the predetermined electric accessory which will 
be opened if the halt pattern of the pattern by which it is indicated by adjustable based on 
starting winning a prize becomes the combination of a predetermined pattern is. 
[01 05] In addition, although interrupt processing was interrupt processing started by the internal 
timer interrupt of CPU56 with the gestalt of each above_:_mentioned operation The main routine 
which repeats and performs processing which updates a numeric value even when it is 
constituted so that a game machine may interrupt for every predetermined time from the 
exterior of CPU56 and may supply the signal for generating, The configuration of a game mean 
for controlling progress including interrupt processing which performs the routine which is 
started for every predetermined time under main routine activation, and includes game control is 
applicable. 
[01 06] 
[Effect of the Invention] As mentioned above, the main routine to which the game mean for 
controlling progress which controls game advance for a game machine repeats and performs 
processing which updates a numeric value according to this invention, Since it constituted so 
that interrupt processing which performs the routine which is started for every predetermined 
time under main routine activation, and includes game control might be included The time 
amount which the continuity of the numeric value used for extracting a random number etc. is 
not disrupted, and are spent on a numerical update process can increase, and the numerical 
random nature for extracting a random number etc. used can be raised more. 
[01 07] When 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, the display result of 
an adjustable display can be made more into random. 
[01 08] Moreover, when the main routine is constituted so that initialization processing may be 
included, it can constitute so that initialization processing may be performed only to the power 
up of a game machine. 
[01 09] When interrupt processing is the internal timer interrupt of a microprocessor, the 
hardware circuitry for generating an interrupt becomes unnecessary, and can simplify circuitry. 
[0110] To the numeric value updated by the main routine, including the processing which updates 
a numeric value for interrupt processing to generate 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. When it has 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 It is effective in being hard 
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coming to win popularity the malfeasance which used the inaccurate substrate etc. 

[Translation done.] 
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~-~ 
~~~ UNITED STATES PATENT AND TRADEMARK OFFICE 

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

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20987 7590 09/14/2004 

VOLENTINE FRANCOS, & WHITT PLLC 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE SUITE 1260 
RESTON, VA20190 

EXAMINER 

KIM, HAROLD J 

ART UNIT PAPER NUMBER 

2182 

DATE MAILED: 09/14/2004 

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

10/251,755 09/23/2002 Hitoshi Endo 0Kl.396 4191 

TITLE OF INVENTION: SYSTEM LSI 

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

nonprovisional NO $1330 $300 $1630 12114/2004 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR TillS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

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

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

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

If the SMALL ENTITY is shown as NO: 

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

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

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

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

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

Page 1 of 4 BEST AVAILABLE COPY PTOL-85 (Rev. 09/04) Approved for use through 04/30/2007. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail 

or Fax 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(703) 746-4000 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIO]'I FEE (if requi~cd). Blo'?ks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of mamtcnance fees w1ll be ma1le.d to the current correspondence address as 
indjcatcd unless cor:rcctcd below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) md1cating a separate "FEE ADDRESS" for 
mamtcnance fee nottficattons. 

CURRENT CORRESPONDENCE ADDRESS (Note: Usc Block 1 for any change of address) 

20987 7590 09/14/2004 

VOLENTINE FRANCOS, & WHITT PLLC 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE SUITE 1260 
RESTON VA20190 

' 

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

Certificate of Mailing or Transmission 
I hereby certify th.at thi~ Fee(s) Tmnsmittal is being deposited ~ith the United 
States Postal Serv1ce wtth sullictent postage for first class mail m 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 indicate.:! below 

(Dcposito(s name) 

(Signature) 

(Date) 

I APPLICATION NO, I FILING DATE I FIRST NAMED INVENTOR I A ITORNEY DOCKET NO. I CONFIRMATION NO. 

10/251.755 09/23/2002 

TITLE OF INVENTION: SYSTEM LSI 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional NO $1330 

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 form PTO/SB/122) attached. 

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

Hitoshi Endo OKI.396 

PUBLICA'I10N FEE TOTAL FEE(S) DUE 

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

$1630 

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

419I 

DATE DUE 

12/1412004 

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

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

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

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

0 Issue Fee 0 A cheek in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PT0-2038 is attached. 

0 Advance Order- #of Copies 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy ofth1s form). 

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

0 a. Applicant claims SMALL ENTITY status. Sec 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. 
]'IOTE: The Issue Fee and Publication Fee. (if required) will not be accepted from anyone other than the apphcant; a rcg1stcrcd attorney or agent; or the assignee or other party in 
mtercst as shown by the records of the Umted States Patent and Trademark Office. 

Authorized Sig:nature ___________________ _ Date ________ ------------

Typed or printed name--------------------- Registration No. 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (a';)d by the l,JSPTO 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, mcludmg gathenng,_prcparmg, and 
su.bm1tting the completed applicatwn form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you rcgUtre to complete 
thts form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, 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 Reduction Act of to a collection of information unless a valid OMB control number. 

PTOL-85 (Rev. 09/04) Approved for usc through 04/30/2007. OMB 0651-0033 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/251,755 09/23/2002 

20987 7590 09/14/2004 

VOLENTINE FRANCOS, & WHITT PLLC 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE SUITE 1260 
RESTON, VA 20190 

FIRST NAMED INVENTOR 

Hitoshi Endo 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

OKI.396 4191 

EXAMINER 

KIM, HAROLD J 

ARTUNIT PAPERNUMBER 

2182 

DATE MAILED: 09/14/2004 

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

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 

Page 3 of 4 BEST AVAILABLE COPY 
PTOL-85 (Rev, 09/04) Approved for nsc through 04/30/2007, 



0316

UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/251,755 09/23/2002 

20987 7590 09/14/2004 

VOLENTINE FRANCOS, & WHITT PLLC 
ONE FREEDOM SQUARE 
11951 FREEDOM DRIVE SUITE 1260 
RESTON, VA 20190 

FIRST NAMED INVENTOR 

Hitoshi Endo 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

OKI.396 4191 

EXAMINER 

KIM, HAROLD J 

ART UNIT PAPER NUMBER 

2182 

DATE MAILED: 09114/2004 

Notice of Fee Increase on October 1, 2004 

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2004, then the 
amount due will be higher than that set forth in the "Notice of Allowance and Fee(s) Due" because some fees will 
increase effective October 1, 2004. See Revision of Patent Fees for Fiscal Year 2005; Final Rule, 69 Fed. Reg. 52604, 
52606 (May 10, 2004). 

The current fee schedule is accessible from WEB site (http://www.uspto.gov/mainlhowtofees.htm). 

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

Effective October 1, 2004,37 CFR 1.18 is amended by revising paragraphs (a) through (c) to read as set forth below. 

Section 1.18 Patent post allowance (including issue) fees. 

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

By a small entity (Sec. 1.27(a)) ...................... $685.00 
By other than a small entity ......................... $1,370.00 

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

(c) Issue fee for issuing a plant patent: 
By a small entity (Sec. 1.27(a)) ...................... $330.00 
By other than a small entity ............................ $660.00 

Questions relating to issue and publication fee payments should be directed to the Customer Service Center of the 
Office of Patent Publication at (703) 305-8283. 

Page 4 of 4 BEST AVAILABlE COPY 
PTOL-85 (Rev. 09/04) Approved for usc through 04/30/2007. 
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Application No. Applicant(s) 

10/251,755 ENDO, HITOSHI 
Notice of Allowability Examiner Art Unit 

Harold Kim 2182 

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

1. [8:1 This communication is responsive to RCE filed on 6/18/2004; and Interview on 9/3/2004. 

2. [8:1 The allowed claim(s) is/are 1-6 and 8-12. {now 1-111. 

3. [8:1 The drawings filed on 23 September 2002 are accepted by the Examiner. 

4. [8:1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)~ All b) 0 Some* c) 0 None of the: 

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

2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

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

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) 0 hereto or 2) 0 to Paper No./Mail Date_·_. 

(b) 0 including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

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

7. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attach ment(s) 
1. 0 Notice of References Cited (PT0-892) 

2. 0 Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. 0 Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date 

4. 0 Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 1-04) 

5. 0 Notice of Informal Patent Application (PT0-152) 

6. ~Interview Summary (PT0-413), 
Paper No./Mail Date 09032004 . 

7. 0 Examiner's Amendment/Comment 

8. 0 Examiner's Statement of Reasons for Allowan e 

9. 0 Other __ . 
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Application No. 

10/251,755 
Interview Summary 

Examiner 

Harold Kim 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Harold Kim. 

(2) Andrew J. Telesz. Jr. [Reg. No. 33.5811. 

Date of Interview: 03 September 2004. 

Type: a)O Telephonic b)D Video Conference 

(3) __ . 

(4) __ . 

c)[gl Personal [copy given to: 1 )0 applicant 2)[gl applicant's representative] 

Exhibit shown or demonstration conducted: d)O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: 1 and 8. 

e)[gl No. 

Identification of prior art discussed: Norris. USPAT No. 5.630. 148. 

Applicant(s) 

ENDO, HITOSHI 

Art Unit 

2182 

Agreement with respect to the claims f)0 was reached. g)[gl was not reached. h)D N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Mr. Telesz stated that Norris does not show clock frequency transition. Examiner ~ ~ 

,·,.,'11"/11 disaareed Mr. Telesz also requested prior art references for Official Notice that Examiner previously used in claim 1.. d~ 
/' fl,-1 4../'(,, -r~~~ f~c r rr un•c.- ~4)~ a' r ff'4!" s 14) /•,d J!'' r-.,,. "· I' 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 

BEST AVAILABlE COPY 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 04-03) 

Examiner's signature, if required 

Interview Summary PaperNo.09032004 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.1331nterviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

Name of applicant 
Name of examiner 
Date of interview 

- Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 

BEST AVAJlARtE COPY 
2 



0320

Application No. Applicant(s) 

Issue Classification 
101251,755 ENDO, HITOSHI 

11111111111111111111 
Examiner Art Unit 

Harold Kim 2182 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE($) 

CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

713 322 713 320 
INTERNATIONAL CLASSIFICATION 

G 0 6 F 1126 

I 

I 

I 

I 

~ _,eo{ fL:-. 9/1 I )Ooy 
Total c:Jaims Allowed: 11 / Harold Kim 9/7/2004 JZffliEY GAFri~·l 

(Assistant Examiner) (Date) 

SU~YPA~ 
1 

TE',H~:, uj¥j71 .. R 2100 
O.G. O.G. 

Print'Ciaim(s) Print Fig .. i 
(Legal Instruments Examiner) (Date) ' / ( 11 rr 7 i ate~ . . 1 5 ... . . ,. I II 

~ Claims renumbered in the same order /s p~ se/;1ted by a Pl. licant OCPA OT.D. 0R.1.47 

Cii Cii ~ If , 
Cii Cii Cii Cii - Cii Cii Cii c Cii c Cii .~ !1l c Cii c c c 

c ·c, c ·c, c OJ c ·c:n c ·c:n c ·c:n c :2> u::: 8 u::: 8 u::: 8 u::: 8 u::: 8 u::: 8 u::: 0 
1 1 31 61 91 121 151 181 
2 2 32 62 92 122 152 182 
3 3 33 63 93 123 153 183 
4 4 34 64 94 124 154 184 
5 5 35 65 95 125 155 185 
6 6 36 66 96 126 156 186 

7 37 67 97 127 157 187 
7 8 38 68 98 128 158 188 
8 9 39 69 99 129 159 189 
9 10 40 70 100 130 160 190 
10 11 41 71 101 131 161 191 
11 12 42 72 102 132 162 192 

13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office BEST AVA.ILAB LE COP¥ of Paper No. 09072004 
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Index of Claims 
Application No. Applicant{s) 

II Ill Ill II 1111 Ill II 
10/251,755 ENDO, HITOSHI 
Examiner Art Unit 

Harold Kim 2182 

--./ Rejected - {Through numeral} 
Non-Elected Appeal 

Cancelled N A 

= Allowed Restricted I Interference 0 Objected 

Claim Date Claim Date Claim Date 
- I~ - ro ro Cll ro Cll ro c .~ c 

c ·o, ~ c Ol c ·o, 
u::: 0 ~ 

u::: 0 u::: 0 
I 1 51 101 
").. 2 52 102 
,l 3 53 103 
'f 4 54 104 
t- 5 55 105 
.£ 6 -::;:>- 56 106 

r 57 107 
~ 8 - 58 108 

) 9 59 109 
1\ 10 60 110 
/0 11 61 111 
If 12 - 62 112 

13 63 113 
14 64 114 
15 65 115 
16 66 116 
17 67 117 
18 68 118 
19 69 119 
20 70 120 
21 71 121 
22 72 122 
23 73 123 
24 74 124 
25 75 125 
26 76 126 
27 77 127 
28 78 128 
29 79 129 
30 80 130 
31 81 131 
32 82 132 
33 83 133 
34 84 134 
35 85 135 
36 86 136 
37 87 137 
38 88 138 
39 89 139 
40 90 140 
41 91 141 
42 92 142 
43 93 143 
44 94 144 
45 95 145 
46 96 146 
47 97 147 
48 98 148 
49 99 \ 149 
50 100 150 

U.S. Patent and Trademark Office 

BEST AVAILABLE COPV 
Part of Paper No. 09072004 
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/ PTO/SB/30 (08-03) 1%
Approved for use through 07/31/2006. OMB 0651-0031

US. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE  
u aperwork Redu

)3 TR A09?“ I

CONTINUED EXAMINATION (RCE)

 
 

  
  

  

TRANSMITTAL
Address to:

Mail Stop RCE
Commissioner for Patents
 

 
PO. Box 1450

Alexandria, VA 22313-1450
 

 
This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June
8, 1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO ) on page 2.

1' SmeISSIon reqUIred under 37 CFR 1 ‘1 14 Note: If the RCE is proper, any previously filed unentered
and amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otheMise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such

 
 
 

 a. Previously submitted. If a final Office action is outstanding, any amendments filed after the final
Office action may be considered as a submission even if this box is not checked.

I CI Consider the arguments in the Appeal Brief or Reply Brief previously filed on
ii. CI Other

13-. Enclosed

|- El Amendment/Reply iii- CI Information Disclosure Statement (IDS)
II' CI Affidavit(s)/Declaration(s) 1. IV- LXI Other Su lemental Re uest for Reconsideration

2.

a. Cl Suspension of action on the’tabove-identified application is requested under 37 CFR 1.103(c) for
a period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

b- C] Other

3- The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. The Director is hereby authorized to charge the following fees, or credit any overpayments, to
Deposit Account No. 50-0238 .

i- ' ,RCE feerequired under 37-, CER‘1.1-7(e) . 3
ii. "I _ ., . . Aw. . , 06/21/2004 HTECKLUI 00000101 500238 10251
iii. C] Other 1. 01 FC:1801 770_

b- C] Check in the amount of $ " enclosed
0. CI Payment by credit card (Form PTO-2038 enclosed)

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 PTO-2038.

SIGNA TURE OF APPLICANT, A TTORNEY, OR AGENT REQUIRED

-‘ drew J. Telesz, - Registration No. (Attcmey/Agent) 33,581

319nm . u.mum-'5 111mm

CERTIFICAT OF MAILING OR TRANSMISSION

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: Mail Stop RCE, Commissioner For Patents, PIO. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to
the US. Patent andTrademark Office on the date shown below. I

__

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiali is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting t e completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing the burden. should be sent to the Chief Information Officer, US. Patent and Trademark

Office. US. Deaartment of Commerce, PO. Box 1450. Alexandria, VA 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SENDTO: Mail Stop CE,CommIssloner for Patents, PO. Box 1450, Alexandrla, VA 22313-1450.

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

Serial No. 10/251,755 
OKI.396 

Supplemental Request for Reconsideration dated June 18, 2004 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 

Hitoshi Endo Group Art Unit: 2182 

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

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

For: SYSTEM LSI 

SUPPLEMENTAL REQUEST FOR RECONSIDERATION 

U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window, Mail Stop RCE 
Crystal Plaza Two, Lobby, Room 1 803 
Arlington, VA 22202 

Sir: 

Date: June 18, 2004 

Further to the Final Office Action dated December 19, 2003, the period for 

response having been extended an additional two (2) months to June 19, 2004, the 

following comments are submitted supplemental to the Amendment Under 37 C.F.R. 

1.116 filed April 19, 2004, and the concurrently filed Request for Continued 

Examination (RCE), in connection with the above-identified application. 

Remarks/Arguments begin on page 2 of this paper. 

Page 1 of5 
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Serial No. 101251, 755 
OKI.396 

Supplemental Request for Reconsideration dated June 18, 2004 

REMARKS 

Claims 1-6 and 8-12 are pending in the present application. 

Applicant acknowledges receipt of the courtesy copy of the Advisory Action, as 

sent to the undersigned by Examiner Kim via facsimile on June 14, 2004. As indicated 

in the Advisory Action, the Amendment Under 37 C.F .R. 1.116 filed on April 19, 2004, 

has not been entered because it has not been deemed to place the application in better 

form for Appeal by materially reducing or simplifying the issues. 

The following remarks are submitted supplemental to the above noted 

Amendment Under 37 C.F.R. 1.116 filed on April 19, 2004, which Amendment should 

now be entered of record as requested in the concurrently filed Request for Continued 

Examination (RCE). 

Claim Rejections-35 U.S.C. 103 

Claims 1-12 have been rejected under 35 U.S.C. 103(a) as being unpatentable 

over the Norris reference (U.S. Patent No. 5,630, 148), in view of the Ashmore, Jr. et al. 

reference (U.S. Patent No. 5,811 ,987). This rejection is respectfully traversed for the 

following reasons, in addition to the reasons as set forth in the above noted 

Amendment Under 37 C.F.R. 1.116 filed on April 19, 2004. 

On page 2 of the above noted Advisory Action, the Examiner provides comments 

regarding clock speed register 34 and clock generator circuit 14. The Examiner has 

apparently taken the position that the Norris reference carries out clock frequency 

Page 2 of5 
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Serial No. 10/251, 755 
OKI.396 

Supplemental Request for Reconsideration dated June 18, 2004 

transitions among first, second and third special modes, as specifically featured in claim 

1. 

However, as particularly detailed on pages 9-11 of the Amendment dated April 

19, 2004, Applicant respectfully submits that the Examiner's use of Official Notice with 

respect to a first special mode "in which clock supply to principal constituents of said 

central processing unit is halted", a second special mode "in which clock supply to an 

entirety of said central processing unit is halted", and a third special mode "in which 

supply of power to the entirety of said central processing unit is halted", as featured in 

claim 1, is clearly improper. 

The Advisory Action does not address the above noted traversal regarding the 

Examiner's reliance on Official Notice. If this rejection is to be maintained, the 

Examiner is respectfully requested to support the assertion of Official Notice by 

way of a prior art teaching that shows the first. second and third special modes of 

operation for a central processing unit as in combination with a system control 

unit, as specifically featured in claim 1. 

Request For Personal Interview 

Applicant respectfully requests the Examiner to contact the undersigned prior to 

preparation of an Office Action responsive to the Amendment Under 37 C.F .R. 1.116 

filed on April 19, 2004, and this Supplemental Request for Reconsideration as filed 

concurrently along with the RCE. Applicant's representative wishes to discuss the 
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Serial No. 10/251,755 
OKI.396 

Supplemental Request for Reconsideration dated June 18, 2004 

Examiner's reliance on Official Notice and the Norris reference. 

With regard to this request for a personal interview, the Examiner is respectfully 

directed to Manual of Patent Examining Procedure Section 706.07(b ), which sets forth: 

"A request for an interview prior to first action on a continuing or substitute 

application should ordinarily be granted." 

Conclusion 

The Examiner is respectfully requested to reconsider and withdraw the 

corresponding rejections, and to pass all the claims of the present application to issue, 

for at least the above reasons. 

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 

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

Pursuant to the provisions of 37 C.F.R. 1.17 and 1.136(a), the Applicant hereby 

petitions for an extension of two (2) months to June 19, 2004, for the period in which to 

file a response to the outstanding Office Action. The required fee of $840.00 should be 

charged to Deposit Account No. 50-0238. 
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Serial No. 101251, 755 
OKI.396 

Supplemental Request for Reconsideration dated June 18, 2004 

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. 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Telephone No.: (703) 715-0870 
Facsimile No.: (703) 715-0877 

Respectfully submitted, 

VOLENTINE FRANCOS, P.L.L.C. 

~~~~ty 
Registration No. 33,581 
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Advisory Action 

Application No. 

10/251,755 

Examiner 

Harold Kim 

Applicant(s) 

ENDO, HITOSHI 

Art Unit 

2182 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 19 April2004 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either: ( 1) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1.114. 

PERIOD FOR REPLY [check either a) or b)] 

a) The period for reply expires :!._months from the mailing date of the final rejection. 

) The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 
706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension 
fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or 
(2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if 
timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 

1.0 A Notice of Appeal was filed on __ . Appellant's Brief must be filed within the period set forth in 
3? CFR 1.192(a), or any extension thereof (37 CFR 1.191 (d)), to avoid dismissal of the appeal. 

2.12Sl The proposed amendment(s) will not be entered because: 

(a) 0 they raise new issues that would require further consideration and/or search (see NOTE below); 

(b) 0 they raise the issue of new matter (see Note below); 

(c) [gl they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 
issues for appeal; and/or 

(d) 0 they present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. 

3.0 Applicant's reply has overcome the following rejection(s): __ . 

4.0 Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment 
canceling the non-allowable claim(s). 

5.0 The a)D affidavit, b}O exhibit, or c)D request for reconsideration has been considered but does NOT place the 
application in condition for allowance because: __ . 

6.0 The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 
raised by the Examiner in the final rejection. 

7.12Sl For purposes of Appeal, the proposed amendment(s) a)[ZJ will not be entered or b)O will be entered and an 
explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: __ . 

Claim(s) objected to: __ . 

Claim(s) rejected: 1-12. 

Claim(s) withdrawn from consideration: __ . 

8.0 The drawing correction filed on __ is a)O approved or b}O disapproved by the Examiner. 

9.0 Note the attached Information Disclosure Statement(s)( PT0-1449) Paper No(s). 

1 O.[ZJ Other: See Continuation Sheet 
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Continuation Sheet (PTOL-303) Application No.110/251,755 
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Continuation of 2. NOTE: The limitations that the applicant argued are shown by Norris. Norris shows a system control circuit [14 in fig 2] 
which has a register [34 in fig 2], wherein said system control circuit carries out the clock frequency transition between said ordinary 
operation modes and said special modes in response to a change of a value in said register, and also carries out the clock frequency 
transition among said ordinary operation modes in response to said clock control library [col 6, lines 5-21; fig 2]. 

Continuation of 10. Other: Note the attached Notice of References Cited form PT0-892 which also mailed on 7/2/2003 .. 
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Serial No. 10/251,755 
OK/.396 

Amendment dated Apri/19, 2004 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 

Hitoshi Endo Group Art Unit: 2182 

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

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

For: SYSTEM LSI 

RECEIVED 
AMENDMENT UNDER 37 C.F.R. 1.116 

APR 2 2 2004 

I 
U.S. Patent and Trademark Office 

6jcf, of 2011 South Clark Place 
Customer Window, Mail Stop AF 

Technology Center 2100 

11
t Crystal Plaza Two, Lobby, Room 1 803 

1 Arlington, VA 22202 

\=)0 f.)U l Sir: 

ef..ller<-

Date: April 19, 2004 

In response to the Office Action dated December 19, 2003, the period for 

response having been extended one (1) month to April19, 2004, the following 

amendments and remarks are respectfully submitted in connection with the above-

identified application. 

Amendments to the Specification begin on page 3 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 4 of this paper. 
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Serial No. 10/251,755 
OKI.396 

Amendment dated April 19, 2004 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 

Hitoshi Endo Group Art Unit: 2182 

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

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

For: SYSTEM LSI 

RECEIVED 
AMENDMENT UNDER 37 C.F.R. 1.116 

APR 2. 2 2004 
U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window, Mail Stop AF 
Crystal Plaza Two, Lobby, Room 1 803 
Arlington, VA 22202 

Sir: 

Technology Center 2100 

Date: April 19, 2004 

In response to the Office Action dated December 19, 2003, the period for 

response having been extended one (1) month to April 19, 2004, the following 

amendments and remarks are respectfully submitted in connection with the above-

identified application. 

Amendments to the Specification begin on page 3 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 4 of this paper. 
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Serial No. 101251,755 
OK/.396 

Amendment dated Apri/19, 2004 

Amendments to the Sp _ cification 

Please replace the abstract with the following amended abstract: 

There is disclosed a A system LSI capable of dynamically and speedily controls 

controlling clocks of various frequencies as used in [[the]] g_ wide range of operation 

modes [[mode,]] from [[the]] high-speed operation mode to [[the]] low-speed operation 

modes one and, in addition, enabling [[the]] user selection of to select a system of tRe 

tGw power consumption type[[,]] which is most suitable for his ovm system. The system 

LSI includes a ROM that stores 551 storing a clock control library for carrying out [[the]] 

clock state transition transitions between [[the]] ordinary operation modes[[,]]~ and a 

system control circuit [[534]] having a register [[and]] for carrying out [[the]] clock state 

transitions transition between [[the]] ordinary operation [[mode]] modes and [[the]] 

special modes responsive mode in response to changes in the change of the value of 

the register, and also carrying out [[the]] clock state transition transitions among [[the]] 

ordinary operation modes responsive in response to the clock control library. The call 

Calling of the clock control library and changing change of the register value are 

controlled by [[the]] an application program. The main library of the clock control library 

is described and called in the C language and is called by also using [[the]] C language. 
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Amendments to the Claims 

Serial No. 101251,755 
OK/.396 

Amendment dated Apri/19, 2004 

This listing of claims will replace all prior versions, and listings of claims in the 

application: 

Listing of Claims: 

Claim 1 (Currently Amended): A system LSI having a plurality of ordinary operation 

modes and a plurality of special modes in response to clock frequencies supplied to a 

central processing unit, comprising: 

a first memory that stores a clock control library for controlling a clock frequency 

transition between said ordinary operation modes; 

a system control circuit which has a register, wherein said system control circuit 

carries out the clock frequency transition between said ordinary operation modes and 

said special modes in response to a change of a value in said register, and also carries 

out the clock frequency transition among said ordinary operation modes in response to 

said clock control library; 

a clock generation circuit that receives a plurality of standard clocks, wherein 

said clock generation circuit generates a clock supplied to said central processing unit 

according to control by said system control circuit; and 

a second memory that stores an application program, wherein calling of said 

clock control library and changing of said register value are programmably controlled by 

said application program to enable user selectable clock frequency transitions~ 
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Serial No. 10/251,755 
OKI.396 

Amendment dated April 19, 2004 

wherein said special modes comprise a first special mode in which clock supply 

to principal constituents of said central processing unit is halted. a second special mode 

in which clock supply to an entirety of said central processing unit is halted. and 

a third special mode in which supply of power to the entirety of said central processing 

unit is halted. 

Claim 2 (Previously Presented): A system LSI as claimed in claim 1, wherein said clock 

control library comprises: 

a plurality of libraries that control said system control circuit and said clock 

generation circuit to transition the clock frequencies supplied to said central processing 

unit; and 

a main library which is called by said application program and selects any one of 

said libraries in correspondence with the clock frequency supplied to said central 

processing unit. 

Claim 3 (Previously Presented): A system LSI as claimed in claim 2, wherein said main 

library is described using a same program language as said application program. 

Claim 4 (Previously Presented): A system LSI as claimed in claim 3, wherein said 

application program and said main library are described using C language. 
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Serial No. 10/251,755 
OKI.396 

Amendment dated April 19, 2004 

Claim 5 (Previously Presented): A system LSI as claimed in claim 2, wherein each of 

said libraries is described using a program language capable of directly controlling said 

clock generation circuit and said system control circuit. 

Claim 6 (Previously Presented): A system LSI as claimed in claim 5, wherein each of 

said libraries is described using an assembler language. 

Claim 7 (Canceled) 

Claim 8 (Currently Amended): A system LSI as claimed in claim 1 [[7]], wherein said 

system control circuit comprises: 

a frequency division ratio setting register that sets a frequency division ratio of 

the clock generated by said clock generation circuit; 

a clock halting register that receives the clock from said clock generation circuit 

and individually sets the clock to be halted or supplied; and 

a status register that judges a state of said central processing unit immediately 

after being released from said third special mode. 

Claim 9 (Previously Presented): A system LSI as claimed in claim 1, wherein said clock 

generation circuit comprises: 

a PLL that receives a plurality of standard clocks and generates the clock if 
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needed by multiplying said standard clocks; and 

Serial No. 101251,755 
OKI.396 

Amendment dated April 19, 2004 

a frequency division/selection portion that carries out frequency division or 

selection of said standard clocks or said multiplied standard clock. 

Claim 10 (Currently Amended): A system LSI as claimed in claim 9.l wherein one of said 

standard clocks uses a frequency of 32.768 kHz as a base oscillation. 

Claim 11 (Previously Presented): A system LSI as claimed in claim 1, wherein said first 

memory and said second memory are two independent memories which are separated 

from each other. 

Claim 12 (Previously Presented): A system LSI as claimed in claim 1, wherein said first 

memory and said second memory are formed to coexist in one memory, sharing 

memory area of said one memory. 
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REMARKS 

Seria/No. 101251,755 
OK/.396 

Amendment dated April 19, 2004 

Claims 1-6 and 8-12 are pending in the present application. Claims 1, 8 and 10 

have been amended. Claim 7 has been canceled. 

Information Disclosure Citation Form 

Applicant respectfully notes receipt of the Information Disclosure Citation form 

PTO-A820 along with the current Final Office Action dated December 19, 2003. 

However, a Notice of References Cited form PT0-892 has not been received along with 

the initial Office Action dated July 2, 2003. The Examiner is respectfully requested 

to provide a Notice of References Cited form PT0-892 listing the prior art 

references as relied upon by the Examiner in the Office Action dated July 2. 2003, 

to ensure that these corresponding references will be cited of record in the 

present application. 

Abstract 

The Examiner has requested a new abstract presented on a separate sheet, in 

accordance with 37 C.F.R. 1.52(b)(1 ). Accordingly, an amended abstract is provided as 

presented on a separate sheet. The Examiner is therefore respectfully requested to 

enter the amended abstract. 

Page 8 ofl4 
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Claim Rejections-35 U.S.C. 103 

Serial No. 10/251,755 
OKI.396 

Amendment dated April 19, 2004 

Claims 1-12 have been rejected under 35 U.S.C. 103(a) as being unpatentable 

over the Norris reference (U.S. Patent No. 5,630, 148), in view of the Ashmore, Jr. et al. 

reference (U.S. Patent No. 5,811 ,987). This rejection is respectfully traversed for the 

following reasons. 

Claim 1 has been amended to include the features of dependent claim 7, 

wherein the special modes comprise a first special mode, a second special mode and a 

third special mode, as set forth. With regard to claim 7, the Examiner has 

acknowledged in the paragraph bridging pages 4 and 5 of the Final Office Action that 

the Norris reference fails to teach first, second and third special modes. The Examiner 

has however taken Official Notice that the concept of first, second and third special 

modes are old and well known in the art, and therefore obvious. Applicant respectfully 

disagrees for the following reasons. 

Claim 1 includes in combination a system control circuit "which has a register, 

wherein said system control circuit carries out the clock frequency transition between 

said ordinary operation modes and said special modes in response to a change of a 

value in said register, and also carries out the clock frequency transition among said 

ordinary operation modes in response to said clock control library". Applicant 

respectfully submits that the prior art as relied upon by the Examiner does not make 

obvious a system LSI having a system control circuit as featured in claim 1, which 
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Amendment dated April 19, 2004 

controls clock frequency transitions between ordinary operation modes and special 

modes. The Examiner's mere reliance upon Official Notice does not overcome these 

deficiencies of the relied upon prior art. 

Manual of Patent Examining Procedure section 2144.03 sets forth guidelines 

regarding the use of Official Notice. As set forth, the Examiner may take Official Notice 

of facts outside of the record which are capable of instant and unquestionable 

demonstration as being well known. As a given example, Official Notice could be taken 

that polyethylene terephthalate films are commonly known to be shrinkable. In other 

words, if a characteristic or an aspect of a teaching is not explicitly set forth or 

described, but if knowledge thereof is of such notorious character, Official Notice can 

be taken. In general, the Examiner should not be obliged to spend time to produce 

documentary proof. 

The Examiner has apparently taken the position that the use of a first special 

mode "in which clock supply to principal constituents of said central processing unit is 

halted", a second special mode "in which clock supply to an entirety of said central 

processing unit is halted", and a third special mode "in which supply of power to the 

entirety of said central processing unit is halted", as with a system control circuit that 

carries out clock frequency transitions as featured in claim 1, is "of such notorious 

character that Official Notice can be taken". However, this is improper use of Official 

Notice, because the Examiner has relied upon "Official Notice" to extensively modify the 

Norris reference without the benefit of clear and established motivation. 
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0347

.. 
Serial No. 101251,755 

OK/.396 
Amendment dated April 19, 2004 

In absence of identified prior art that at least shows some type of central 

processing unit special modes in general, the Examiner's reliance on Official Notice to 

meet the special modes of claim 1 is clearly improper and based on impermissible 

hindsight. These features are not capable of instant and unquestionable demonstration 

as being "well known" in the art, and cannot be established as obvious merely by 

"Official Notice". As noted by the Court in In re Ahlert, 424 F.2d 1088, 1091, 165 USPQ 

418, 420-421 (CCPA 1970), "[A]ssertions of technical facts in areas of esoteric 

technology must always be supported by citation of some reference work" and 

"allegations of specific 'knowledge' of the prior art, which might be peculiar to the prior 

art should also be supported". The noted assertions of technical fact are not supported 

by the relied upon prior art. 

Accordingly, Applicant respectfully submits that the system LSI of claim 1 would 

not have been obvious in view of the prior art as relied upon by the Examiner taken 

singularly or together, and that this rejection, insofar as it may pertain to claims 1-6 and 

8-12, is improper for at least these reasons. If this rejection is to be maintained, the 

Examiner is respectfully requested to provide a prior art teaching that specifically shows 

the special modes of operation for a central processing unit in combination with a 

system control unit, as featured in claim 1. 

With further regard to this rejection, the Examiner has interpreted performance 

state table 56 in Fig. 2 of the Norris reference as a clock control library. However, as 

specifically described in column 6, lines 7-9 of the Norris reference, performance 
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Amendment dated April 19, 2004 

manager 44 stores the selected clock frequencies for the high, medium and low 

performance states in performance state table 56. Thus, the content of performance 

state table 56 in the Norris reference merely includes clock frequencies, not a clock 

control library for controlling a clock frequency transition between ordinary 

operation modes, as featured in claim 1. Applicant therefore respectfully submits that 

the system LSI of claim 1 would not have been obvious in view of the prior art as relied 

upon by the Examiner taken singularly or together, and that this rejection, insofar as it 

may pertain to claims 1-6 and 8-12, is improper for at least these additional reasons. 

With further regard to this rejection, the Examiner has interpreted clock speed 

register 34 in Fig. 2 of the Norris reference as the register of the system control circuit 

of claim 1. However, as very generally described in column 6, lines 13-16 of the Norris 

reference, an appropriate value of clock speed is apparently written into clock speed 

register 34 to set the frequency of processor clock 32. Accordingly, clock speed 

register 34 merely stores a clock frequency. Clock frequency transitions between 

ordinary operation and special modes are not carried out in the Norris reference by a 

system control circuit responsive to a change in a value stored in clock speed register 

34. Applicant therefore respectfully submits that the system LSI of claim 1 would not 

have been obvious in view of the prior art as relied upon by the Examiner taken 

singularly or together, and that this rejection, insofar as it may pertain to claims 1-6 and 

8-12, is improper for at least these reasons. 

Regarding claim 5, performance state table 56 in Fig. 2 of the Norris reference 
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Serial No. 101251,755 
OK/.396 

Amendment dated April 19, 2004 

does not store a clock control library for controlling clock frequency transitions between 

ordinary modes. Since performance state table 56 of the Norris reference merely 

stores clock frequencies therein, the Norris reference clearly fails to disclose or suggest 

libraries using a program language capable of directly controlling a clock generation 

circuit and a system control circuit, as featured in claim 5. Applicant therefore 

respectfully submits that the system LSI of claim 5 would not have been obvious in view 

of the prior art as relied upon by the Examiner taken singularly or together, for at least 

these additional reasons. 

Regarding the remaining claims, Applicant respectfully submits that the 

Examiner's reliance upon Official Notice is improper. The Examiner's assertion that the 

use of a clock halting register, a status register, a phase locked loop, a frequency of 

32.768 kHz as a base oscillation, and the use of first through third special modes as 

noted previously, are "of such notorious character that Official Notice can be taken" is 

clearly improper. In absence of specific teachings disclosing these particular features, 

or supporting the Examiner's assertions of technical fact, this rejection is clearly based 

on impermissible hindsight. 

Conclusion 

The Examiner is respectfully requested to enter the above noted Amendment, 

which has been made merely to amend claim 1 to include the features of dependent 

claim 7 to improve antecedent in view of claim 1, and to improve punctuation. Also, 

Page 13 of 14 



0350

.. . 
Serial No. 10/251,755 

OK/.396 
Amendment dated Apri/19, 2004 

since claim 7 has already been examined, entry and consideration of this Amendment 

should·not be an undue burden. 

The Examiner is respectfully requested to reconsider and withdraw the 

corresponding rejection, and to pass the claims of the present application to issue, for 

at least the above reasons. 

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 

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

Pursuant to the provisions of 37 C.F.R. 1.17 and 1.136(a), the Applicant hereby 

petitions for an extension of one (1) month to April 19, 2004, for the period in which to 

file a response to the outstanding Office Action. The required fee of $110.00 is attached 

hereto. 

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. 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 

Respectfully su-bmitted, 

VOLENTINE FRANGOS, P.L.L.C. 

~- f7JC· .()r 
Andrew J. Telesz~\ ( 
Registration No. 33,581 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF 
• • TIME UNDER 37 CFR 1.136(a) (Large Entity) 

ln·Re Application Of: Hitoshi Endo 

Serial No. 

10/251,755 

Filing Date 

September 23, 2002 

Examiner 

H. Kim 

MAIL STOP AFif/:21Rz 
Docket No. 

OKI.396 ~~~ 
{/0 

Group Art Unit 

2182 

RECEIVED 
APR 2 2 2004 

l1 .L 1 f"onfo, "lHV' 
-- ,..,,..,.,1 """' ........ "'"' 

TO THE COMMISSIONER FOR PATENTS: 

This is a combined amendment and petition under the provisions of 37 CFR 1.136(a) to extend the period for filing a 
response to the Office Action of December 19,2003 in the above-identified application. 

Date 

The requested extension is as follows (check time period desired): 

IZl One month 0 Two months 0 Three months 0 Four months 

from: March 19, 2004 until: April19, 2004 
Date Date 

The fee for the amendment and extension of time has been calculated as shown below: 

TOTAL CLAIMS 

INDEP. CLAIMS 

CLAIMS REMAINING 

AFTER AMENDMENT 

11 

CLAIMS AS AMENDED 

HIGHEST# 

PREV. PAID FOR 

20 = 

3 = 

NUMBER EXTRA 

CLAIMS PRESENT 

0 

0 

RATE 

X $18.00 

X $86.00 

FEE FOR AMENDMENT 

FEE FOR EXTENSION OF TIME 

TOTAL FEE FOR AMENDMENT AND EXTENSION OF TIME 

04/,0/2004 TLUU11 00000048 10251755 

01 I C:1251 110.00 OP 

0 Five months 

ADDITIONAL 

FEE 

$0.00 

$0.00 

$0.00 

$110.00 

$110.00 

P28LARGEIREV03 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF 
.. TIME UNDER 37 CFR 1.136(a) (Large Entity) 

The fee for the amendment and extension of time is to be paid as follows: 

Docket No. 

OKI.396 

1.81 A check in the amount of $110.00 for the amendment and extension of time is enclosed. 

0 Please charge Deposit Account No. in the amount of $0.00 

1.81 The Director is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 50-0238 

1.81 Any additional filing fees required under 37 C.F.R. 1.16. 

1.81 Any patent application processing fees under 37 CFR 1.17. 

1.81 If an additional extension of time is required, please consider this a petition therefor and charge any additional 
fees which may be required to Deposit Account No. 50-0238 

RECEIVED 
APR 2. 2 2004 

T:~ v; .i 1ulogy Center 2100 

Dated: April19, 2004 
Signature \ ' -

ANDREW J. TELESZ, JR. 
REG. NO. 33,581 I certify that this document and fee is being deposited 

on with the U.S. Postal Service as 
first class mail under 37 C.F.R. 1.8 and is addressed to the 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

VOLENTINE FRANCOS, P.L.L.C. 
12200 SUNRISE VALLEY DRIVE, SUITE 150 
RESTON, VA 20191 

TEL. NO. (703) 715-0870 

cc: 

Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Mailing Correspondence 

P28LARGEIREV03 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO, FILING DATE 

10/251,755 09/23/2002 

7590 12119/2003 

VOLENTINE FRANCOS, PLLC 
Suite 150 
12200 Sunrise Vally Drive 
Reston, VA 20191 

FIRST NAMED INVENTOR 

Hitoshi Endo 

•• 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
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Application No. 

10/251,755 

Office Action Summary 

Harold Kim 2182 

Peri d for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE;}. MONTH(S} FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1. 704(b ). 

Status 

1 }1:8] Responsive to communication(s) filed on 22 September 2003. 

2a)r8] This action is FINAL. 2b)0 This action is non-final. 

3}0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4}1:8] Claim(s} 1-12 is/are pending in the application. 

4a) Of the above claim(s} __ is/are withdrawn from consideration. 

5}0 Claim(s) __ is/are allowed. 

6)1:8] Claim(s} 1-12 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)1:8] The drawing(s) filed on 23 September 2002 is/are: a)r8] accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. §§ 119 and 120 

12)1:8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)r8] All b)O Some* c)O None of: 

1.1:8] Certified copies of the priority documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. __ . 
3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)}. 
"See the attached detailed Office action for a list of the certified copies not received. 

13}0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 
since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 
a} 0 The translation of the foreign language provisional application has been received. 

14}0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1. 78. 

Attachment(s) 

1) 1:8] Notice of References Cited (PT0-892) 4) 0 Interview Summary (PT0-413) Paper No(s). __ . 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 5) 0 Notice of Informal Patent Application (PT0-152) 
3) 1:8]1nformation Disclosure Statement(s) (PT0-1449) Paper No(s) g. 6) 0 Other: 

PTOL-326 (Rev. 11-03) Office Action Summary Part of Paper No. 6 
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Application/Control Number: 10/251,755 

Art Unit: 2182 

DETAILED ACTION 

Page 2 

1. This Office Action is in response to the filing of the Amendment A, Paper# 5, on 

9/22/03. Arguments have been considered but they are moot in view of the new 

ground(s) of rejection. Applicant's amendment necessitated the new ground(s) of 

rejection presented in this Office action. Accordingly, this action is made FINAL. 

2. Claims 1-12 are presented for examination. 

3. The abstract of the disclosure did not commence on a separate sheet in 

accordance with 37 CFR 1.52(b)(1 ). A new abstract of the disclosure is required and 

must be presented on a separate sheet, apart from any other text. 

Claim Rejections- 35 USC§ 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

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

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 1 03(a). 

6. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Norris, US Patent no. 5,630,148, in view of Ashmore, Jr. et al., US Patent no. 

5,811 ,987. 
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7. In reclaim 1, Norris shows a system LSI [fig 1] having a plurality of ordinary 

operation modes [col 4, lines 57-64; fig 3b] and a plurality of special modes [col4, lines 

57-64; fig 3b] in response to clock frequencies supplied to a central processing unit [12, 

32 in fig 1], comprising: 

a first memory [18 in fig 1] that stores a clock control library [56 in fig 2; col6, 

lines 5-16] for controlling a clock frequency transition between said ordinary modes; 

a system control circuit [14 in fig 2] which has a register [34 in fig 2], wherein said 

system control circuit carries out the clock frequency transition between said ordinary 

operation modes and said special modes in response to a change of a value in said 

register, and also carries out the clock frequency transition among said ordinary 

operation modes in response to said clock control library [col6, lines 5-21; fig 2]; 

a clock generation circuit [14 in fig 1], wherein said clock generation circuit 

generates a clock [32 in fig 1] supplied to said central processing unit according to 

control by said system control circuit; and 

a second memory [20] that stores an application program [col 4, lines 29-34], 

wherein calling of said clock control library and changing of said register value 

are programmably controlled by said application program to ensure user selectable 

clock frequency transitions [col 5, lines 28-38]. 

Norris shows a clock generation circuit. However, Norris does not show a clock 

generation circuit that receives a plurality of standard clocks. Ashmore, Jr. et al. shows 

a clock generation circuit that receives a plurality of standard clocks [fig 5A]. Therefore, 

it would have been obvious to one of ordinary skill in the art at the time the invention 
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was made to include a clock generation circuit that receives a plurality of standard 

clocks as shown in Ashmore, Jr. et.al. for a clock generation circuit that provides 

flexibility with a minimal number of components is needed [Ashmore, Jr. et al., col 3, 

lines 54-56]. 

8. In reclaim 2, Norris shows a plurality of libraries [col 5, lines 5-14; figs 3b and 4] 

that control said system control circuit and said clock generation circuits to transition the 

clock frequencies supplied to said central processing unit [col 6, lines 5-21]; and 

a main library [fig 3b] which is called by said application program and selects 

any one of said libraries in correspondence with the clock frequency supplied to said 

central processing unit. 

9. In reclaim 5, Norris shows each of said libraries is described using a program 

language capable of directly controlling said clock generation circuit and said system 

control circuit [col4, lines 48-53]. 

10. In reclaim 11, Norris shows first memory and said second memory are two 

independent memories which are separated from each other [fig 1]. 

11. In reclaims 3, 4, 6-10, and 12, Norris shows a frequency division ratio setting 

register [34 in fig 2; col 5, lines 48-56] and a frequency division/selection portion that 

carries out frequency division [34 in fig 2; col 5, lines 48-56]. Norris fails to teach said 

application program and said main library are described using a same program, C and 

assembler languages, first, second and third special modes, clock halting register, 

status register, PLL, frequency of 32.768 kHz as a base oscillation, said two memory 

means are formed to coexist in one memory means. Official Notice is taken that both 
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the concept and the advantages of providing for writing application program and data 

set (main library) using same program, C and assembler languages, first, second and 

third special modes, clock halting register, status register, PLL, frequency of 32.768 kHz 

as a base oscillation, and said two memory means are formed to coexist in one memory 

means are old and well known in the art. Therefore, it would have been obvious to the 

ordinary skilled person in the art at the time the invention was made to include writing 

application program and data set (main library) using same program, C and assembler 

languages, first, second and third special modes, clock halting register, status register, 

PLL, frequency of 32.768 kHz as a base oscillation, and said two memory means are 

formed to coexist in one memory means are very well known to provide necessary 

functions that user want (user friendly) and more flexible device by allowing it to operate 

in multiple configurations. 

Conclusion 

Applicant's arguments with respect to claims 1-12 have been considered but they 

are moot in view of the new ground(s) of rejection. Applicant's amendment necessitated 

the new ground(s) of rejection presented in this Office action. Accordingly, THIS 

ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set 

forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the. 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any response to this action should be mailed to: 

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

Effective December 1, 2003, hand-carried and facsimile-transmitted patent 
application related incoming correspondences will be to a centralized location. 

The centralized fax number is 703 872-9306. 

The centralized hand carry paper drop off location is: 

U.S. Patent and Trademark Office 

2011 South Clark Place 

Customer Window 

Crystal Plaza Two, Lobby, Room 1 B03 

Any inquiry of a general nature or relating to the status of this application should 

be directed to the technology center receptionist whose telephone number is (703) 306-

5631. 

Direct any inquiries concerning drawing review to the Drawing Review Branch 

(703) 305-8404. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Harold Kim whose telephone number is (703) 305-1948. 

The examiner can normally be reached on Monday-Thursday 6 AM-4:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffrey Gaffin can be reached on (703) 308-3301. 

Harold J. Kim 

Patent Examiner 

December 14, 2003/HK 
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. 

AMENDMENT TRANSMITTAL LETTER (Large Entity) 

I I 
Docket No. 

'"Applicant(s): Hitoshi Endo OKI.396 

r, •. 
Group Art Unit . Serial No . Filing Date Examiner 

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

-== 

7o·"'r· e "'~ 
LSI 

RECEIVED I E 'L 'L- ~~ 

.~~~ TO THE COMMISSIONER FOR PATENTS: 
SEP 2 4 2003 

~~ IHAU~;.... Technology Center 2100 -Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated and is transmitted as shown below. 

CLAIMS AS AMENDED 

CLAIMS REMAINING HIGHEST# NUMBER EXTRA ADDITIONAL 
RATE 

AFTER AMENDMENT PREV. PAID FOR CLAIMS PRESENT FEE 

TOTAL CLAIMS 12 - 20 = 0 X $18.00 $0.00 

INDEP. CLAIMS 1 - 3 = 0 X $84.00 $0.00 

Multiple Dependent Claims (check if applicable) 0 $0.00 

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT $0.00 

181 No additional fee is required for amendment. 

0 Please charge Deposit Account No. in the amount of 
0 A check in the amount of to cover the filing fee is enclosed. 
181 The Director is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 
50-0238 181 Any additional filing fees required under 37 C.F.R. 1.16. 

181 Any patent application processing fees under 37 CFR 1.17. 

u >l~tj/ 
Signaturto'\ 

Dated: September 22, 2003 

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

VOLENTINE FRANCOS, P.L.L.C. I certify that this document and fee is being deposited 
on with the U.S. Postal Service as 

12200 SUNRISE VALLEY DRIVE, SUITE 150 first class mail under 37 C.F.R. 1.8 and is addressed to the 
RESTON, VA 20191 Commissioner for Patents, P.O. Box 1450, Alexandria, VA 

22313-1450. 

TEL. NO. (703) 715-0870 

Signature of Person Mailing Correspondence 

cc: 
Typed or Printed Name of Person Mailing Correspondence 
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• 
Serial No. 10/251,755 

OK/.396 
Amendment dated September 22, 2003 

IN THE UNITED STATES PATENT AND TRADEMARK OFFIC1es---/~A 

In re PATENT APPLICATION of s;4-1 
Hitoshi Endo 

Serial No.: 10/251,755 

Filed: September 23, 2002 

For: SYSTEM LSI 

U.S. Patent and Trademark Office 
2011 South Clark Place 

Group Art Unit: 2182 

Examiner: H. Kim 

AMENDMENT 

Customer Window, Mail Stop Non-Fee Amendment 
Crystal Plaza Two, Lobby, Room 1 803 

l o/9/b~ 
RECEIVED 

SEP 2 4 2003 

Technology Center 2100 

Arlington, VA 22202 Date: September 22, 2003 

Sir: 

In response to the Office Action dated July 2, 2003, the following amendments 

and remarks are respectfully submitted in connection with the above-identified 

application. 

Amendments to the Specification begin on page 3 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 8 of this paper. 

Page 1 of 18 
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Serial No. 10/251,755 
OK/.396 

Amendment dated September 22, 2003 

Remarks/Arguments begin on page 13 of this paper. 

Page 2 of 18 
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Serial No. 101251,755 
OK/.396 

Amendment dated September 22, 2003 

Amendments to the Specification 

Please replace the paragraph beginning on page 1, line 9 with the following 

amended paragraph: 

In case of battery-powered devices, for instance a mobile telephone, which 

belong to the application field of a microcontroller constituted by [[mean]] means of a 

system LSI, it is seemed seems that many of them are still requested to improve 

themselves such that their consumption of electric power (referred to simply as "power'' 

hereinafter) is reduced as [(lower]] low as possible for the sake of their users' 

convenience and benefit, and there have been developed various techniques for 

responding to such request. Owing to these techniques, it has become possible to 

reduce the power consumption of the entire system, though gradually, by properly 

changing the clock speed corresponding to the need, for instance by supplying the 

high-speed clock when the high speed processing is necessary and supplying the low-

speed clock when the wait state is needed. In the recent years, in [[the]] almost all 

application fields [[field]], an application specific integrated circuit (ASIC) is provided for 

the microcontroller constituted by [[mean]] means of the system LSI. In the case of the 

system into which the ASIC is built, in order to extend the battery life, the power 

reduction as well as the matters related thereto [[is]] are requested to be described in 

the specification of the system, and it becomes not rare that such low power 

consumption technique is incorporated into the core CPU of the system. 

Page 3 of 18 
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Serial No. 10/251,755 
OK/.396 

Amendment dated September 22, 2003 

Pleas replace the paragraph beginning on pag 10, line 16 with the 

following amended paragraph: 

The quartz oscillator for use in a wristwatch may be used for obtaining the 

frequency of 32.768 kHz. With use of the clock of which the frequency is very low 

eOffiJ'aring compared to the ordinary operation mode which is operated at the frequency 

of several tens of MHz through several hundreds, it becomes possible to realize the 

substantial wait mode. 

Please replace the paragraph beginning on page 131 line 2 with the 

following amended paragraph: 

The external clock terminal 546 is connected with a clock generation circuit 

placed on the system LSI [[560]] 550 and supplies the external clock to a system 

control circuit 534. In addition, an external interruption control circuit 559 is provided to 

be connected with the interruption signal terminal 545. The embodiment of the 

invention as mentioned above is characterized by a system control circuit 534 and a 

clock generation circuit 558. These two circuits 534 and 558 will be explained in the 

following, with reference to Figs. 3 and 4, respectively. 

Please replace the paragraph beginning on page 16, line 15 with the 

following amended paragraph: 

The processor 511 as used in the current embodiment has two operation modes, 

Page 4 of 18 
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Serial No. 101251,755 
OK/.396 

Amendment dated September 22, 2003 

one being a fast bus mode and the other being a synchronous mode. The fast bus 

mode is an operation mode wherein the clock BCLK as used for access from the 

dedicated peripheral bus 521 is used by both of the processor 511 and the dedicated 

peripheral bus 521. The synchronous mode is an operation mode wherein the 

operation clock FCLK of the core CPU [[510]] 512 is used in the processor 511 while 

c--~ _____ th~e~cl~o~ck~B~C_L_K_~~o~ra~c~c~e~s~s~u~s~e_is_u_s_e_d_i_n_t_he--d~ed~i~ca~t~e~d~p_e_ri~ph_e_r_a_l_bu_s __ 52_1_. ________________ __ 

Please replace the paragraph beginning on page 19, line 9 with the 

following amended paragraph: 

The clock speed in high-speed operation mode is slower than that in the highest-

~ speed operation mode (STN1 ), but the application can be operated at a sufficient 

speed in this operation mode. The reason why the mode like this is separately provided 

is for smoothly executing the clock gear, thereby optimizing reduction of the power 

consumption by the [[enter]] entire system. 

Please replace the paragraph beginning on page 20, line 9 with the 

following amended paragraph: 

The halt mode is the mode for halting the clock supply to principal constituents of ,.. 

the CPU 510 as shown in Fig. 1, that is, the processor 511, the CPU bridge 520, the 

peripheral bridge 530, the bus arbitration arbitrary device 524, and so forth. Transition 

to the halt mode is executed, from the application side, by setting HALT of the clock halt 

Page 5 of 18 
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register 564 in the system control circuit 534 as shown in Fig. 3. With this, the 

operation of almost all devices operated with high-speed clocks is halted, so that the 

~ power consumption by the entire system can be reduced to a great extent. However, 

peripheral devices are still in operation even under this condition. For instance, as the 

interruption control circuit 525 is still in operation, it can accept the external interruption, 

thus being able to reopen the clock supply by a means other than resetting it. 

Please replace the paragraph beginning on page 22, line 29 with the 

following amended paragraph: 

Further, in order to reduce the power consumption of the entire system without 

losing the versatility of the core CPU 512 [[521 ]], there are provided in the CPU 510 the 

~ system control circuit 534 and the clock generation circuit 558 according to the 

invention. In this way, in the dynamic clock control according to the invention, the clock 

of the core CPU 512 in the system LSI 550 as well as the CPU 510 can be controlled 

simultaneously. 

Please replace the abstract with the following amended abstract: 

Tnere is disclosed a A system LSI capable of dynamically and speedily controls 

controlling clocks of various frequencies as used in [[the]] g_ wide range of operation 

modes [[mode,]] from [[the]] high-speed operation mode to [[the]] low-speed operation 

modes one and, in addition, enabling [[the]] user selection of to seleet a system of the 
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fow power consumption type[[,]] vvnien is most suitable for nis o'i~n system. The system 

LSI includes a ROM that stores 551 storing a clock control library for carrying out [[the]] 

clock state transition transitions between [[the]] ordinary operation modes[[,]]; and a 

system control circuit [[534]] having a register [[and]] for carrying out [[the]] clock state 

transitions transition between [[the]] ordinary operation [[mode]] modes and [[the]] 

special modes responsive mode in response to changes in tne enange of tne value of 

the register, and also carrying out [[the]] clock state transition transitions among [[the]] 

ordinary operation modes responsive in response to the clock control library. Tne eall 

Calling of the clock control library and changing enange of the register value are 

controlled by [[the]] an application program. The main library of the clock control library 

is described and called in tne C language and is ealled by also using [[the]] C language. 
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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings of claims in the 

application: 

Listing of Claims: 

Claim 1 (Currently amended): A system LSI having a plurality of ordinary operation 

modes and a plurality of special modes in response to ([the]] clock [[state]] freguencies 

supplied to a central processing unit, comprising: 

[[the]] g_ first memory means storing that stores a clock control library for 

controlling [[the]] g_ clock [[state]] freguency transition between said ordinary operation 

modes; 

a system control circuit which has naving a register. wherein said system control 

circuit carries and earrying out the clock freguency [[state]] transition between said 

ordinary operation [[mode]] modes and said special modes [[mode]] in response to 

[[the]] g_ change of [[the]] g_ value [[of]] in said register, and also carries earrying out the 

clock freguency [[state]] transition among said ordinary operation modes in response to 

said clock control library; 

a clock generation circuit that receives reeeiving a plurality of standard clocks 

and generating tne. wherein said clock generation circuit generates a clock supplied to 

said central processing unit according to [[the]] control [[of]] Q.y said system control 

circuit; and 
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[[the]] ~second memory that stores means storing an application program[[;]] .. 

wherein calling [[call]] of said clock control library and changing el"lange of said register 

value are programmably controlled by said application program to enable user 

selectable clock frequency transitions. 

Claim 2 (Currently amended): A system LSI as claimed in claim 1 .. wherein said clock 

control library comprises: 

a plurality of libraries that [[which]] control said system control circuit and said 

clock generation circuit as ·well to transit transition the clock [[state]] frequencies 

supplied to said central processing unit; and 

a main library which is called by said application program and selects any one of 

said libraries in correspondence with the clock [[state]] frequency supplied to said 

central processing unit. 

Claim 3 (Currently amended): A system LSI as claimed in claim 2 .. wherein said main 

library is described [[in the]] using a same program language as said application 

program.· 

Claim 4 (Currently amended): A system LSI as claimed in claim 3 .. wherein said 

application program and said main library are described [[in the]] using C language. 
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Claim 5 (Currently amended): A system LSI as claimed in claim 2-l wherein each of said 

libraries is described [[in]] using a program language capable of directly controlling said 

clock generation circuit and said system control circuit as well. 

Claim 6 (Currently amended): A system LSI as claimed in claim 5-l wherein each of said 

libraries is described [[in]] using an assembler language. 

Claim 7 (Currently amended): A system LSI as claimed in claim 1-l wherein said special 

modes comprise mode eomprises: 

g_ [[the]] first special mode in which [[the]] clock supply to [[the]] principal 

constituents of said central processing unit is halted; 

g_ [[the]] second special mode in which [[the]] clock supply to an entirety of said ef 

tne entire central processing unit is halted; and 

a [[the]] third special mode in which supply of [[the]] power souree of to the entire 

entirety of said central processing unit is halted. 

Claim 8 (Currently amended): A system LSI as claimed in claim 7-l wherein said system 

control circuit comprises: 

a frequency division ratio setting register that [[which]] sets g_ [[the]] frequency 

division ratio of the clock [[in]] generated by said clock generation circuit; 

a clock halting register that [[which]] receives the clock s1gnat from said clock 
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generation circuit and individually sets the clock signal to be halted or supplied; and 

a status register that [[which]] judges [[the]] _g state of said central processing unit 

immediately after being released from said third special mode. 

Claim 9 (Currently amended): A system LSI as claimed in claim 1 .. wherein said clock 

generation circuit comprises: 

a PLL that receives reeeilting a plurality of standard clocks and generates the 

clock generating[[,]] if needed need be, the eloek obtained by multiplying said standard 

clocks; and 

a frequency division/selection portion that carries earl')ing out [[the]] frequency 

division or selection of said standard [[clock]] clocks or said multiplied standard clock. 

Claim 10 (Original): A system LSI as claimed in claim 9 wherein one of said standard 

clocks uses a frequency of 32.768 kHz as a base oscillation. 

Claim 11 (Currently amended): A system LSI as claimed in claim 1.1 wherein said first 

memory [[means]] and said second memory [[means]] are constituted as two 

independent memory means memories which are separated from each other. 

Claim 12 (Currently amended): A system LSI as claimed in claim 1 ... wherein said first 

memory [[means]] and said second memory [[means]] are formed to coexist in one 
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memory [[means]], sharing [[the]] memory area of said one memory [[means]]. 
·------------------------------------------~-----
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Remarks/Arguments 

Claims 1-12 are pending in the present application. Claims 1-9, 11 and 12 have 

been amended. 

Priority Under 35 U.S.C.119 

Applicant notes the Examiner's acknowledgment of the Claim for Priority under 

35 U.S.C. 119, and receipt of the certified copy of the priority document. 

Drawings 

Applicant notes the Examiner's acceptance of the drawings as filed along with 

the present application on September 23, 2002. 

Information Disclosure Citation Forms 

The Office Action Summary Form PT0-326 as provided along with the Office 

Action dated July 2, 2003, indicates that a Notice of References Cited Form PT0-892 

and an Information Disclosure Citation Form PT0-1449 are attached to the Office 

Action. However, copies of the corresponding PT0-892 form and PT0-1449 form have 

not been received along with the current Office Action. The Examiner is respectfully 

requested to provide a copy of the Notice of References Cited Form PT0-892. and 

a signed and dated copy of the PT0-1449 form that was submitted along with the 

Information Disclosure Statement filed on September 23. 2002. so as to confirm 
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that all the references as relied upon in the pres_ nt application will b cited of 

record. 

Specification 

The abstract has been amended to be limited to a single paragraph within the 

range of 50-150 words. The Examiner is respectfully requested to acknowledge receipt 

and acceptance of the amended abstract. 

Claim Rejections-35 U.S.C. 102 

Claims 1-3, 7 and 8 have been rejected under 35 U.S.C. 102(e) as being 

anticipated by the Kung et al. reference (U.S. Patent No. 6,574,739). This rejection, 

insofar as it may pertain to the presently pending claims, is traversed for the following 

reasons. 

The system LSI of claim 1 includes in combination a first memory "that stores a 

clock control library for controlling a clock frequency transition between said ordinary 

operation modes", a system control circuit "which has a register, wherein said system 

control circuit carries out the clock frequency transition between said ordinary operation 

modes and said special modes in response to a change of a value in said register, and 

also carries out the clock frequency transition among said ordinary operation modes in 

response to said clock control library", and a second memory "that stores an application 

program, wherein calling of said clock control library and changing of said register value 
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are programmably controlled by said application program to enable user selectable 

clock frequency transitions". Applicant respectfully submits that the prior art as relied 

upon by the Examiner does not disclose these features. 

Applicant emphasizes that adjustment or changing of the internal clock 

frequencies of the CPU in the Kung et al. reference is based upon perceived CPU 

processing load as determined by the computer system. That is, the system of the 

Kung et al. reference does not store an application program wherein calling of a clock 

control library and changing of a register value of a system control circuit are 

programmably controlled by the application program, to enable user selectable clock 

frequency transitions as featured in claim 1. Clock frequency transitions are not 

programmably controlled to be user selectable in the Kung et al. reference, but are 

merely controlled 'directly based on processing load of the CPU. 

Particularly, as described beginning in column 2, line 16 of the Kung et al. 

reference, the CPU of the preferred embodiment has a status signal line M/10, wherein 

the state of the M/10 line indicates whether the CPU is performing a read/write 

operation to memory or to an 1/0 port. As further described beginning in column 2, line 

4 7 of the Kung et al. reference, CPU activity monitoring circuit 50 is used for monitoring 

processing loads of CPU 1 0, and generates a load parameter that corresponds to a 

perceived processing load of CPU 10. Thereafter, CPU activity adjusting program 40 

adjusts the internal clock frequency and operating voltage of CPU 10 according to the 

load parameter. Accordingly, adjustment or changing of internal clock frequencies of 

Page 15 of 18 



0379

Serial No. 101251,755 
OK/.396 

Amendment dated September 22, 2003 

the CPU in the Kung et al. reference is directly based on a determined load parameter 

that corresponds to the perceived processing load of CPU 10. 

Moreover, the Examiner has interpreted memory 36 as the first memory of claim 

1, and CPU activity adjusting program 40 as stored in memory 36 as the application 

program of claim 1. However, memory 36 of the Kung et al. reference as specifically 

relied upon by the Examiner is not described as including clock control libraries. Also, 

CPU activity adjusting program 40 of the Kung et al. reference as specifically relied 

upon by the Examiner is not described as programmably controlling calling of a clock 

control library and changing of a register value to enable user selectable clock 

frequency transitions, because the system of the Kung et al. reference is not described 

as including clock control libraries and is further characterized as adjusting internal 

frequencies of the CPU based on determined load parameters corresponding to 

perceived processing load of the CPU. Accordingly, Applicant respectfully submits that 

the system LSI of claim 1 distinguishes over the Kung et al. reference as relied upon by 

the Examiner, and that this rejection, insofar as it may pertain to claims 1-3, 7 and 8, is 

improper for at least these reasons. 

Also, the system LSI of claim 1 is further featured as including in combination a 

clock generation circuit "that receives a plurality of standard clocks, wherein said clock 

generation circuit generates a clock supplied to said central processing unit according 

to control by said system control circuit". Clock 16 of the Kung et al. reference is 

described in column 2, lines 42-44 as providing a fixed frequency. Clock 16 is further 
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described in the alternative in column 5, lines 57-61 of the Kung et al. reference as one 

that has a variable, selectable frequency. The selected frequency is delivered from 

clock 16 to CPU 10, not a plurality of standard clocks, as featured in claim 1. 

Applicant therefore respectfully submits that the system LSI of claim 1 distinguishes 

over the Kung et al. reference as relied upon by the Examiner, and that this rejection, 

insofar as it may pertain to claims 1-3, 7 and 8, is improper for at least these additional 

reasons. 

Claim Rejections 35 U.S.C. 103 

Claims 4-6 and 9-12 have been rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over the Kung et al. reference. Applicant respectfully submits that claims 

4-6 and 9-12 distinguish over and would not have been obvious in view of the Kung et 

al. reference as relied upon by the Examiner for at least the same reasons as set forth 

above with respect to claim 1. 

Conclusion 

Except as otherwise stated in the above Remarks, the claim amendments have 

been made merely to place the application in better form, not to otherwise narrow 

scope. Accordingly, such amendments should not be construed as narrowing scope 

within the meaning of Festa. 
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The Examiner is respectfully requested to reconsider and withdraw the 

corresponding rejections, and to pass the claims of the present application to issue, for 

at least the above reasons. 

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 

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. 

VOLENTINE FRANGOS, P.L.L.C. 
12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Telephone No.: (703) 715-0870 
Facsimile No.: (703) 715-0877 

Respectfully submitted, 

VOLENTINE FRANGOS, P.L.L.C. 

0--J 2J.~Jr 
Andrew J. Telesz, Jr. 
Registration No. 33,581 
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5)0 Claim(s) __ is/are allowed. 

6)[8] Claim(s) 1-12 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)[8] The drawing(s) filed on 23 September 2002 is/are: a)181 accepted or b)O objected to by the Examiner. 
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2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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14 )0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 
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DETAILED ACTION 

1. Claims 1-12 are presented for examination. 

Page 2 

2. Applicant is reminded of the proper language and format for an abstract of the 

disclosure. 

The abstract should be in narrative form and generally limited to a single 

paragraph on a separate sheet within the range of 50 to 150 words. It is important that 

the abstract not exceed 150 words in length since the space provided for the abstract 

on the computer tape used by the printer is limited. The form and legal phraseology 

often used in patent claims, such as "means" and "said," should be avoided. The 

abstract should describe the disclosure sufficiently to assist readers in deciding whether 

there is a need for consulting the full patent text for details. 

Claim Rejections- 35 USC§ 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless --

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

4. Claims 1-3, 7 and 8 are rejected under 35 U.S.C. 102(e) as being anticipated 

by Kung et al., US Patent no. 6,574,739. 

5. In reclaim 1, Kung et al. shows a system LSI [fig 1] having a plurality of ordinary 

operation modes [col 5, lines 38-50] and a plurality of special modes [col 5, lines 38-50] 

in response to the clock state supplied to a central processing unit [10, fig 1], 

comprising: 
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the first memory means [36] storing a clock control library [col 4, line 16; col 5, 

lines 1-4; col 5, lines 38-50; fig 2] for controlling the clock state transition between said 

ordinary modes; 

a system control circuit [14] having a register [14] and carrying out the clock state 

transition between said ordinary operation mode and said special mode in response to 

the change of the value of said register, and also carrying out the clock state transition 

among said ordinary operation modes in response to said clock control library [col 4, 

line 16; col 5, lines 1-4; col 5, lines 38-50; fig 2]; 

a clock generation circuit [16] receiving a plurality of standard clocks [col 5, lines 

57-59] and generating the clock supplied to said central processing unit according to the 

control of said system control circuit; and 

the second memory means [40] storing an application program; 

wherein call of said clock control library and change of said register value are 

controlled by said application program. 

6. In reclaims 2-3, 7, Kung et al. shows the claimed limitations [col4, line 16; col 5, 

lines 1-4; col 5, lines 38-50; fig 2]. 

7. In reclaim 8, Kung et al. shows a frequency division ratio setting register [col 5, 

lines 50-55], a clock halting register [14, fig 1 when value is zero], a status register [29]. 

Claim Rejections- 35 USC§ 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

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

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(f) or (g) prior 
art under 35 U.S.C. 103(a). 

10. Claims 4-6, and 9-12 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kung et al., US Patent no. 6,574,739, as applied to claims 1-3, 7 

and 8 above. 

11. In reclaims 4-6, and 9-12, Kung et al. fails to teach said application program and 

said main library are described in the C and assembler languages that capable of 

directly controlling clock generation circuit and system control circuit, PLL, frequency of 

32.768 kHz as a base oscillation, two memory means are constituted as two 

independent memory means, and said two memory means are formed to coexist in one 

memory means. Official Notice is taken that both the concept and the advantages of 

providing for writing application program and data set (main library) in the C and 

assembler languages that capable of directly controlling clock generation circuit and 

system control circuit, PLL,frequency of 32.768 kHz as a base oscillation, two memory 

means are constituted as two independent memory means, and said two memory 

means are formed to coexist in one memory means are old and well known in the art. 

Therefore, it would have been obvious to the ordinary skilled person in the art at the 

time the invention was made to include writing application program and data set (main 
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library) in the C and assembler languages that capable of directly controlling clock 

generation circuit and system control circuit, PLL, frequency of 32.768 kHz as a base 

oscillation, two memory means are constituted as two independent memory means, and 

said two memory means are formed to coexist in one memory means are very well 

known to provide necessary functions that user want (user friendly) and more flexible 

device by allowing it to operate in multiple configurations. 
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The prior art made of record and not relied upon is considered pertinent to 
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applicant's disclosure. Further references of interest are cited on Form PL0-892, which 

is attachment to this office action. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 746-7239 for regular communications (for informal or draft 

communications, please label "PROPOSED" or "DRAFT"), and 

(703) 746-7238 for After Final communications. 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 

Drive, Arlington, VA, Fourth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application should 

be directed to the technology center receptionist whose telephone number is (703) 306-

5631. 

Direct any inquiries concerning drawing review to the Drawing Review Branch 

(703) 305-8404. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Harold Kim whose telephone number is (703) 305-1948. 

The examiner can normally be reached on Monday-Thursday 6 AM-4:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffrey Gaffin can be reached on (703) 308-3301. 

fsrold J. Kim 
Patent Examiner 

June 29, 2003/HK 
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On November 2, 2002, President Bush signed the 21st Century Department of 
Justice Appropriations Authorization Act (H.R. 2215) (Pub. L. 107-273, 116 
Stat. 1758 (2002)), which further amended 35 U.S.C. § 102(e), as revised by the 
American Inventors Protection Act of 1999 (AlP A) (Pub. L. 106-113, 113 Stat. 
1501 (1999)). The revised provisions in 35 U.S.C. § 102(e) are completely 
retroactive and effective immediately for all applications being examined or 
patents being reexamined. Until all of the Office's automated systems are 
updated to reflect the revised statute, citation to the revised statute in Office 
actions is provided by this attachment. This attachment also substitutes for 
any citation of the text of 35 U.S.C. § 102(e), if made, in the attached Office 
action. 

The following is a quotation of the appropriate paragraph of 35 U.S.C. § 102 in view of 
the AIPA and H.R. 2215 that forms the basis for the rejections under this section made 
in the attached Office action: 

A person shall be entitled to a patent unless -

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

35 U.S.C. § 102(e), as revised by the AIPA and H.R. 2215, applies to all qualifying 
references, except when the reference is a U.S. patent resulting directly or indirectly 
from an international application filed before November 29, 2000. For such patents, the 
prior art date is determined under 35 U.S.C. § 1 02(e) as it existed prior to the 
amendment by the AIPA (pre-AIPA 35 U.S.C. § 102(e)). 

The following is a quotation of the appropriate paragraph of 35 U.S.C. § 102 prior to the 
amendment by the AlP A that forms the basis for the rejections under this section made 
in the attached Office action: 

A person shall be entitled to a patent unless -

( ) the invention was d scrib d in a patent granted on an application for 
patent by an ther filed in th United States before the inv ntion th r of by 
th applicant for patent, or on an international applicati n by anoth r who 
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·Application/Control Number: 10/251,755 

Art Unit: 2182 

Page 9 

has fulfilled th requirements of paragraphs (1 ), (2), and (4) of section 
371 (c) of this title b for the invention th r of by th applicant for patent. 

For more information on revised 35 U.S.C. § 102(e) visit the USPTO website at 
www.uspto.gov or call the Office of Patent Legal Administration at (703) 305-1622. 
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US.PAT-NO: 5811987. 

D.OCUMENT~ID,ENTIFJER: ··.us S81, 1987, A, 

TITLE:- &lock clo~k and initialization circuit for a complex 
high density·PLD · 

Detailed DescriptionJext•;;DETX (48): ·•.· .. 
Programmable block clock generator circuit550 receives a pluralitv ofclock 

iQput sig~als on cl~ck,inputJ!ne~ 521 to .523;)1nd a se~ ~f logic ~ignals ~n 
tl\e plurality of logi¢ signal lines 420i.ln this embodiment the. plurality of 
logic signal lines 4201 are dedicatedpr,oductterms from a programmable logic 
!liray. However, iQ:anolh~r;iembodilil~nt (not~shown).~the plurality of logic ;~. 
signal lines 420i could be shared. Programmable block clock generator circuit 
550 is configured by programming a plurality. of architectural cells 516 ~o 518 
tp selectone or m9re ofthe:functionnpecified In Tablet .. :~·~ . ;" 

BLOCK CLOCK AND Th'l'l1ALIZATWN 
CIRCUIT FOR A COMPLEX WGH DENSITY 
PLD 

Inventors: Bei\Jamln Rowlll'd Ashmore, Jr~ 
JeftAry Mark: Manhall, beth of Austin, 
Tex.; Bryon Inrtn Moyer, Cupertino, 
Calif.; John Da.td Portct, Boise, ld.; 
Nlcbobls A. Scbmlta, Sunnyvale; 
Bnulloy A. Sbarpe.o..isler, San Joso, 
bclh of Calif. 

A.slsn .. : Advan<od Micro Davll:.., In•~ 
Sunnyvale, Calif. 

Appl. No.: '7411,948 

Filed: Nov. II, 19116 

Related U.S. Application Dam. 

Cootlnuotion.fn-pon of S.. No. ~S3,186, Mly 24, 1996, 
w!ddl II • <OD!Jn1.11llw of S.. No. 4S91!60, J ... 2, 199$, 
Pal. No. S,S21,S29, all<l Set. No. 458,865, .luft. 2, 199$, I'lL 
No. 5,589,782. 

Int. CJ.• .................................................. HOOK 7/38 
V.S. CL .... _ ..... _ ........................ _ 326139; 326138 
Flold of Soordl .. - .. ·-··--··--· 326/39, 38, 40 

Referencea Cited 

U.S. PATI1.l'IT DOCUMENTS 

!,Sfl8,112 1/1997 PhDllpl .................. _ ........... :126.'19 

1'rim4t'y Ex<rmlntr-'Edward P. Wesdn 
.usutanz ~chard Roseen 

[57) ABSTRACT 

A bloc:k clock UJd initialization c:in:uit !Dr a pro,~ri.IIIIWiblc 
lo&ic block in • oomplcx very bip density pro,~riUDIIIablo 
logj<: device gen<;ntct a plunlity of block clock signals UJd 
block iniJWization •iBnals !Dr elementa in tho Pro,KrammAble 
logic blook. The blook olook and initiA!iution circuit 
include& I block clock senemor c:irc:uit and l block iuilial· 
ization ci.n:uil. The blook clock gnncratot cltcuil ~<Ceivct a 
fiml set of product tctlll!l in 1 plunlity of product tcnna and 
a plw'ality of clo¢1: signals u input llignals. In n:spotu< to 
!he input siguJh, !he block clock &enorttor circuit generates 
OlllpUIIIignals OD l plw'ality O{ block clock tines. Tbe bJook 
iniU.:llzation c:in:uit receives a seooncl set of product tctlll!l in 
tho plw'ality of product tcnns u input signals. In reopollSO to 
!he Input siguJh, the block lnitializadcn cltcuit gcnontcs a 
plurality of output sij;na!a on tho bkx;k initialiulioo Uno$. 

521 r--------·---------~ 

f-L--+'~1:-tCI.K MULTI-fCN t--i'-+.l-
2CE ~~~ 

TO 
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PINS 
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TO 
~~~ -+-....,-----' 

AAAAY 
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US..PAT-NO: 5630148 

DOCUMENT-IDENTIFIER: US 5630148 A 

TITLE: Dynamic processor performance and power management in a 
computer system 

---- KWIC----

•,A.~ 

Abstra~(Text- ABTX(1): . ,. . . '\:'' 
A computer system is disclo~ed comprising a clock generator circuit having a 

clock speed register and circl,liby for ge~erating a processor clock signal at a 
frequency determined by the clock speed:r~gister \Yherein the. processor 
executes 51 performance manager program that writes the clock speed reaister 
according to a performance state selected. by an application program. The 
applicati~n,program ~elect1l t~e performl!ii~e state to. maximize performance 
during processor intensive fun.ctions and to maximize' power conservatio·n:·during . 
interactive functions. 

BriefSUJnmary Te,xt -BSTX (19): 
Thes~;and other.~~jects of.the inventi~p, are pr6vl~ed by a computer sy.stem 

compri~]99 ~plo~k .9,~n~ratQr ~ircujt havj~g a clock.~p,eed regist~r and ··~~ 
circuitry(or gene~.ti~g a proce~sor cloc~signal at afrequency determined b·y 
the clock speed register. The' c!>mputer system further comprises a processor 
coupled,to receive, the process .. ~r.clock signal to synyhronize th~ processor. 
The proc~ss.or execUtes a"pertorlnance manager program that writes the clock 
speed register according to apeiformance state selected by an: application 
program executing Qn the comp~er system. 

! '·'-'·t~>·;: ;':f~:~ :;.~~~--' ~ .. ~~··,• 

(54] 

[75] 

[73] 

~I] 

[22] 

[63] 

[51] 
[52] 
[58] 

[56] 

DYNAMIC PllOCESSOB PEJU'O~"CE 
AND POWER MANAGEMENT IN A 
COMPilTER SYSTEM 

liimltm: lmld Norris, Pu1land, Clrtg. 

Alsliue•• lllld Coll!Oradcm, Sallta aara. Clllf, Primary B:amWw-.101ik B.lforvey 
Allf.mW ~ 'lm:IJ 

Appl. No.: 613,'!78 &tr>mq. Aplt. "'Fi~, So1iolo!f. '1'1)'1"' & z.t. 

l'lled: Ftb. ~ 1l!l6 
llllll, 

Rdmd u.s. ApplkatlaD Dll1ll 

Coalllllllt!ODofS...No.Z61,457,11111.17,1994,ai>IDdmled. 

IDf. a.• - GtliF UJOO 
u.s. Cl. -------· 3951750: 39;SI343 
NdofSHrdl 393!7.50, Jjll; 

3641707 

~attd 

U.S. PATiiNT DOCUMBNTS 

4,77!1,!135 10ii9U YCIOII!ct ------1 

l ! J 
l'ilribrm.ance AppllcoUiaD. Applicatlcm 
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Plllllll Prcsram ~ 

li4 
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US-PAT-NO: 5632040 

DOCUMENT-IDENTIFIER: US 5632040 A 

TITLE: Microcomputerhaving reduced power consumption through 
impedance controland frequency reduction 

__ ...;;:,..KWIC----

Brief Summary Text· BSTX (6): 
FIG. ·14 is a block diagram showing a configuration of an oscillating circuit 

and the peripheral portion of the oscillating circuit of a conventional 
single-chip microcomputer which has a function of selecting a frequency of the 
syst~r:n clock. In this figure. reference numeral1 denotes an oscillating 
.circuit which outputs a pulse signal ~aving a predetermined frequel)cy, 2 
den~.te.s a frequency divider which divides the frequency of the pulse signal 
outP,Utted.from the oscillating circuit 1, 3 denotes a selector which selects 
one as a system clock between a pulse signal outputted from the oscillating 
circuit 1 and a pulse signal outputted from the frequency divider 2. 4 denotes 
a register in which a signal to drive the selector 3 is stored. For example. 
when an "H" signal is stored in the register 4, the selector 3 selects a signal 
outputted from the oscillating circuit 1 and when an "L • signal is stored in 
the ~gister 4, the selector 3 selects a signal outputted from the frequency 

di~1~;;~'2i • 
\)~;::\~"~ "-"- ~; 

< •, "(,' !.~ 

BrietSummaryText • BSTX (7): 
A"p~gr;am which runs on a single~chip microcomputer consists o( variety of 

module.s and each of the modulesrequires a certain processing speed. For 
ex.ample. a.mo~ule which polls reception of events does not require a high speed 
of prQces~ing, whereas a module performing a large amount of calculations 
requi~s~ a high speed of processing: Therefore, when a module which does not 

~ speed in a program, the program writes 

[54] l\liCII.OCO.MPV BAVlNG a:r.DUCIW 
POWER CONSVMPnON TIDlOtJGB 
IMPEDANCE CONTB.OL.u.:D FREQt1J'.I'\CY 
BEDtJCnON 

[7!] ~ Toyoliatm NakiJima, Hyoao, Jfi"'JJ 

[73] Aulgoeea: M1tlubbld Eleclrk Srmlrm
lloll:wanl eo., Ltd., Ryo&o: MltlllbWol 
Da*l Kabuablld B'd!ba, N;yo, both 
of .Japan 

[21] Appl. N<~.: 564,!141 

l2lJ fl1od; Pin. st. 19K 

DOJ Porelan AppiiWian l'rloJollJ Dala 

1111.24,19!15 llPI ,_ ------7-lii'I2.U 

[.511 lilt. CL • GOO' 1/Z6; O!l6F 1l.ll 
[!12] U.S. CL ---39:5175t; 3641107; 3641273.1; 

3641273.2: 36U273.3: 364/DIG. 1: 395/$$8 
[,58] lldd of Studl 3l1517SO, TIS, 

395/$$0; 36417(1'/, .• 92; 31551227; 3271$41; 
31771&1, 48, 34 

[56] Bd'tn:Deal Cited 

u.s. P.IITENT DOClJMBNTS 

4,Sl!l,219 Z/1~ -· etol. --- 3'JY/75 

I 

4/>7!1P1 6/llll7 - ------)~ 
5,(1'11$111 611991 l'oio:tub .. ol. - S07A!6 
3.1~ IW199Z - ecol. - 331/143 
5,114,1W Zll!llll MoCm!y II a!. ---- S07A!6 
5,A:26,7S5 &11995 YohJuo::bi a ol. -- 3!151428 
5,442,314 111P!l:l - ----- :1271543 
:1,<161,:166 1WIP!l:l -etol. --3(11/U$ 
$,4$~1 11/lll!l:l 'Iilbda ------- 3!1115.'10 

l'rlmGJ'7~ c. Ray 
A111m11J1 Arm4 IN'~ Volt A Ma)r« 

[57] AJISl'IIACT 

A~ c:Ompridua a <loc:ltclrallt wl!ldl sciCdl a 
pube ll,plu all)'lll!m <loc:lt of tho~ &om 
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~ COliiiOillua clmlll wl!ldl COII!IIIIJ lllllnjlcdalu:c 
bo:tweala power IDpat ll:lllllnalllllllllc onll:l of ll>e mfo::rc). 

CCIDlpUiel' bated on 111c fl:eqlleDe)' of lllc pube lf&DAllelectM 
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II:'OIU.IIs drQdl COII!IIIIJ 1110 lmpedlllcc siiCb 111at 111c power -= !mpcdancc II made lower a lllc bquency of tho 
oeleUod pube II&DAl Ia blp:r. 
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USPAT-NO: 6574739 

DOCUMENT-IDENTIFIER: US 6574739 81 

TITLE: Dynamic power saving by monitoring CPU utilization 

----KWIC----

Detailed Description Text- DETX (7): 
A clock 16 is electric~lly connecte~to the CPU 10. The clock 16 provides a 

fixed frequency to the CPU 10. The frequency of the clock 16 is multiplied by 
t)le muttipliervalue stored in the clock multiplier register 14 to provide the 
internal clockfrequency of the CPU 10. Hence, by changing the mu~lplier 
vaille stored 1n its clock multiplier register 14, the CPU can change its 
internal clock frequency. 

:; ' 

Detailed Description Text- DETX (9): 
When operating at a high internal clock frequency, the CPU 10 requires a 

re!atively high voltage. When operating at low~r clock frequencies, th~ CPU 10 
can u~e low~r\foRages, ther~by US!ng less energy. Consequently, to .conserve 
eiJ~rgy during periods of tilde processor activity, the multiplier value stored 
in the· cl6ckZnlilltiplier register 14 is first reduced to lower the CPU internal 
~t~cff~qu~ri~y; Then •• IIJ~VID va)~~~stored intheVID reQiSter 12 iS(,Changed 
til one th~f s~lects an appropriately lower voltage from the power regulator 18. 
The instruction set of. the CPU activity adjusting program 40 executed in the 
cpu 10 provides instructions to change the contents of the clock mul~plier 
register 14 and the VlD register 12. . . ~ . 

Detailed Description Tel(t- DETX (20): . •. 
'It should ~e clear troni tile above discussion that the method described does 

n~t requinlfiVe bands. their corresponding modes of operation, for the CPU 

(54) DYNAMIC POWER SAVING BY 
MONITORING CPU VTILIZATION 

(75) lnvontors: Shao·Tiu Kung, Thipei (TW); 
Chlb-ChiWI Cbeq, nipei (lVI); 
Chun-Chlh IJu, Taipei (TW); 
Yl.ctwJa Cben, Taipei (TW) 

(73) As&lgne<o: Campa! Eledn>Dla, Inc., Nclbu (TW) 

( •) Noti<:o: Subje<l to anydisoiAimc:, tbo termoftbio 
patent is el!Wided or lldjustod under 35 
u.s.c. 154(b) by 0 clays. 

(21) Appl. No.: O!l/5!0,321 

(22) Filed: Apr. 1<1, 2000 

(Sl) Int. CL' ................................................. G06F l/32 
(S2) U.S. CL ...................................... 7131322; 713/320 
(58) Field of Sean:h ................................. 713/300, 320, 

713/322-3-40, SOl 

(56) lldl!rena!s CUd 

U.S. PATENT DOCUMENTS 

5,218,704 A • 6/1993 WallS, Jr. "al .......... 713!322 

$,930,S16 A • 7/1999 \\'llll, I< etlll. .... - .. .. 
Sm,o&! A • 11!1999 Willa ........................ . 
6,1l06.336 A • t211'l99 w.u.. J• .. aL ... - .... 7L31.!221 6,158,012 A ' l:liliiOO Willa, lt .................... 713/32:2• 
6,173,4(9 Bl • 1/2001 Willa, It .. Ill ....... .. 
6,397,340 m • :!l.lllCI2 Willa, I<" 111 ........ .. 
6,477,211 B2 • 7t11Xll Willa, Jr ................ .. 

• cited by c.u.m.i!Er 

Primary ~Thomas M. llo<kk:r 
(74) A~ Agml, or l'_.IIISIOn Hsu 

(57) ABSTRACT 

A CPU activity mooioorillg eill:uit i6 eloctrically "';:~::~~ 
to a CPU. This c:ircttlt mon!U>ts lhollllle of a bUB slj 
on the CPU, as thoro is aliii'Ollg com:IAiion betwcclllhe 
of thli.lin< l!ld !he proccss1og load of tbs: CPU. This Cin:'llll,••~l 
can interrupt the processor to fnm: w inll:trllJllsen;;;. <oillh·ll 
W a BIOS rnutln<. This BIOS routln< will adjUBIIhc 
clock frequency, or internal oper~ volt.ap, of tho 
baaed upon tho pen:cived procesoina lo.od of tho CPU. 

U Claims, 2 Drawlna Sheets 
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!!.!...\!.~~ multiplier register 14 is first reduced to lower the CPU 
clock frequency. Then. the VID value stored in the VID register 12 is changed 
to one that selects an appropriately lower voltage from the power regulator 18. 
The .. instruction set of the CPU activity adjusting program 40 executed in the 
CPU 10 provides instructions .to change th.e contents of the clock multiplier 
register 14 and the VID register 12. 

Detailed Description Text· DETX (20): 
It should be clear from the above discussion that the method described does 

not require five bands. and their corresponding modes of operation. for the CPU 
10. A greater or lesser number of bands may be employed, the actual number 
depe~ding upon tl)e hardware restrictions of the CPU 1.0. That is, a CPU that 
permit~ a greater range of internal clock frequencies would permit the graph of 
FIG. 2 to be broken up into more than just five bands. On the other hand, a 
processor that permitted only two values to choose from for its internal cloc.k 
fi·equency would necessitate ii division of'the graph into just two bands. 

Claims J ext • CL TX (7): . • • 
7. 1he computer system of claim 1 further comprising a clock with a 

predetermined frequency electrically connected to the CPU, and the CPU 
compri~ing a clock. multiplier register with a multiplier value store.d therein, 
the int~~al clock fr~quency o~the CPU b~ing determined by th~;product orthe 
freqt~ency of the cll)ck and the multiplier value stored in the clock multiplier 
register: 

Claims Text~ CL TX (8): 
8. Th,e computer system of claim 7 wh~rein the CPU activity adjusting 

prog!'!'lm chan~e~ the internal clock freqvency of.the J1PU by cha~nging the 
fnultipiler value stored in the clock multiplier register: c 

.·~(';~· ,· ' ' " 

DYNAMIC POWER SAVING BY 
MONITORING CPU UTILIZATION 

lnvento111: Shao·'lm Kiln& Taipoi (lW); 
Chlb-cb.uaa Cbena, Taipei (1W); 
Clum.chlh Uu, Taipei (TW); 
YJ.Ciuu!g Chtll, Taipoi (1W) 

Assigllcc: Campa! EJem:oniCI, Inc., Ncllw: (TW) 

( • ) Notice: Subjoa to any disoWmor, tbo term of this 
p&tont is .mended or odjuiWd utldtr 35 
II .S.C. 154(b) by 0 d&ys. 

(21) Appl. No.: 0!1/5!0,321 

(22) Filed: Apr. lof, 2000 

(51) Int. Cl.' .................................................. GOISF 1132 
(S2) US. CL ..................................... 7131322; 713/320 
(58) Field of Searob ................................. 7131300, 320, 

713/322-3«>, 501 

(56) Hd'emtca Cited 

U.S. PATENT DOC\JMENTS 

~,218,704 A ' 6/1993 Watts, 1L e1 eL .......... 7131322 

S,930,SI6 A • 7{1999 ......U, 1< tt Ill. .... _ .. , 
5,996,(1&1 A ' 1111999 Willi ...................... .. 
6,(106,336 A ' 12.'1999 ......U, Jt. et oL .... _ .. .. 
6,158,012 A ' 12/.!00) ......U, 1< .................. .. 
6,173.«19 Bl • 1/2001 Watts, Jt. at 11. .......... . 
6,397 ,J40 112 • Si2II01 """"" Jt. .. oL ......... .. 
6,427,211 B2 • 7!1002 Willi, lr • .................. 

• cited by exami.ner 

Prlmtlry E.1:amlnrr-Tbo:11nas M. Ho<:kkr 
(74) A-....y. Agcm, at F~ Hllu 

(57) ABSTRACT 

A CPU activity mooitorlng emit :iS cl£ctrically ':""'~d!ll 
to a CPU. 'Ibis cin:uil monitors lhelllllc of a bus 
on the CPU, aslh=ll•611'0113 
of this line and lilt pro<:<sslng load of tbe CPU.~::~~~~ 
can in'lerrupl the P'"""""" to fo"" an in1enupt oc 
tot BIOS routine. 'Ibis BIOS tolllin• will adjWII the 
ckx:k frequcll<'y, "' in~mtl operating voltap, of tho 
based upon the P"""iwd p~ load of the CPU. 

Cl'IJ activity 
adjUsting 
program 
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System LSI 

Background of the Invention 

1. Field of the Invention 

1/31 

The present invention relates to a system LSI having a core 

CPU and, more particularly, to a system LSI capable of executing 

the dynamic clock control from the side of an application 

program. 

2. Description of the Related Art 

In case of battery-powered devices, for instance a mobile 

telephone, which belong to the application field of a 

microcontroller constituted by mean of a system LSI, it is seemed 

that many of them are still requested to improve themselves such 

that their consumption of electric power (referred to simply as 

"power" hereinafter) is reduced as lower as possible for the sake 

of their users' convenience and benefit, and there have been 

developed various techniques for responding to such request. 

Owing to these techniques, it has become possible to reduce the 

power consumption of the entire system, though gradually, by 

properly changing the clock speed corresponding to the need, for 

instance by supplying the high-speed clock when the high speed 

processing is necessary and supplying the low-speed clock when 

the wait state is needed. In the recent years, in the almost all 

application field, an application specific integrated circuit (ASIC) 

is provided for the microcontroller constituted by mean of the 

system LSI. In case of the system into which ASIC is built, in 

order to extend the battery life, the power reduction as well as 

the matters related thereto is requested to be described in the 

specification of the system, and it becomes not rare that such low 
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power consumption technique is incorporated into the core CPU 

of the system. 

To begin with, a core CPU ST7 (referred to as "ST7 core" 

hereinafter), a product of a US firm "ST Microelectronics" will be 

explained as an example of a conventional core CPU with 

reference to Figs. 9 and 10 of the accompanying drawings. Fig. 9 

is a block diagram for explaining k clock control circuit 40 of the 

ST7 core while Fig. 10 is an illustration for explaining the clock 

operation mode of the ST7 core. 

As shown in Fig. 9, an oscillation portion 41 includes two 

oscillation terminals OSC1 and OSC2 and is connected with an 

oscillator such as a quartz oscillator through these oscillation 

terminals, thereby generating clock signals. A clock correction 

portion 42 is made up of a clock filter 43 and a clock 

rearrangement portion 44. The clock filters 43 removes the clock 

in which a spike noise or the like is mixed, and rearranges the 

clock in a predetermined wave forms. If the clocks are sparsely 

lined as a result of the above rearrangement of wave form thereof, 

the rearrangement portion 44 operates to narrow the frequency 

bandwidth of the clock. 

A main clock control circuit 45 is made up of a setting 

register 46 and a clock frequency dividing portion 4 7. The 

setting register 46 sets the frequency division ratio of the clock to 

be 1/4, 1/8, 1/16, and 1/32. The frequency divided clocks fcpu 

are supplied to the ST7 core and peripheral devices, and are 

outputted from the I J 0 terminal CLKOUT to the external portion 

through an I/0 switching portion 48. 

The ST7 core is operable in four kinds of clock operation 

modes as shown in Fig. 10, under the control of the above clock 

control circuit 40. To put it more concretely, the ST7 core 
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operates at the frequency of 1 I 2 of the oscillation frequency in 

the high-speed operation mode. In the low-speed operation mode, 

it operates at the frequency of 1 I 4, 1 j 8, 1 J 16, and 1 J 32 of the 

oscillation frequency, respectively. In the wait mode, the clock 

of the CPU is halted while peripheral devices are in operation. In 

the. halt mode, the oscillation per se halts so that the power 

consumption of the ST7 core is then minimized. Like this, if 

each operation mode is selectively used in correspondence with 

the processing by the CPU, a considerable amount of the power 

consumption can be saved in total. 

On one hand, in case of constituting a microcontroller by 

means of the system LSI, there are some cases where the low 

power consumption technique is incorporated in the core CPU. 

An ARM920T (referred to as ARM core hereinafter), a product of a 

British firm "ARM", may be a good example of such core CPU. In 

case of the ARM core, it is premised that a power management 

portion is formed on the side of the system LSI. 

There are two reasons why the ARM core adopts the 

constitution like the above. The first reason is that if the clock 

control mechanism is built in the core CPU side, a certain 

restriction is given to the design of the system LSI, as a result of 

which the core CPU would come to lose versatility thereof. On 

the side of the system LSI using the core CPU, there might take 

place a case where the clock drops its speed down and halts, 

eventually. In such case, it would become necessary to detect 

and examine such state and to adjust the timing of the internal 

memory, the internal timer, and so forth. 

The second reason is as follows. The ARM core is provided 

with a joint test action group (JTAG) interface test. terminal, and 

transmits the internal state of the core CPU to the external 
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portion through an in-circuit emulator (ICE), and operates the 

debugger, thereby giving convenience to the development of the 

application program. Consequently, the clock change on the 

core CPU side results in restriction of such use of the test 

terminaL Therefore, in order to effectively carry out the power 

management free from such restriction as mentioned above, it is 

preferable for them to provide the power management portion not 

on the side of the core CPU but on the side of the system LSI, 

thereby achieving the total power management. 

In recent years, the system LSI has been sophisticated more 

and more and it becomes so difficult for the core CPU to directly 

and quickly respond to various demands coming from ASIC only 

by the core CPU itself. Then, in order to comply with the above 

problem, it would be considered to provide a versatile 

microcontroller mounting the same core CPU thereon. In other 

words, it is the thought of collecting common elements which are 

usually used by the system LSI, for instance, peripheral devices 

of the CPU, memory architectures and so forth, and have the 

basic function of executing an operating system (OS) at real time, 

and of presenting a versatile microcontroller provided with the 

elements and function as described above. 

In order to achieve a total power management by mean of a 

versatile microcontroller like this, it is necessary for the versatile 

power management to be carried out taking account of not only 

the core CPU but also the inherent function of the application. 

In the power management by the prior art microcontroller, 

however, the clock is just simply changed similar to the case of 

the ST7 core as mentioned above. In case of the ST7 core, as 

shown in Fig. 10, there are just simply changed the four 

operation modes which are the high-speed operation mode, the 
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low-speed operation mode, the wait mode and the halt mode. 

However, when the power management portion is provided not on 

the side of the core CPU but on the side of the system LSI, it is 

demanded that the clock of the core CPU and that of the system 

LSI have to be separately controlled. Consequently, it is not 

possible to carry out a fine control by means of the simple model 

like this. 

Furthermore, it has been tried to dynamically control the 

clock from the application program side. For instance, in case of 

the ST7 core, the circuit related to the clock control is controlled 

by means of an assembler language which can be directly 

controlled. However, the clock control by using the assembler 

language is apt to receive many restrictions from the point of view 

of the application program development. Accordingly, it is 

preferable, if possible, to provide a flexible interface constituted 

by using the high-level program language like the C language that 

1s usually adopted 1n the current software development. 

Unfortunately, however, there has been no support allowing a 

real power management by using the programming language like 

this. 

Summary of the Invention 

The present invention has been made in consideration of 

various problems the prior art system LSI has encountered so far, 

and an object of the invention is to provide a novel and improved 

system LSI wherein the power consumption of it can be suitably 

reduced by dynamically and speedily controlling the clock having 

vanous frequencies as used in a wide mode range from the 

high-speed operation mode to the low-speed operation mode and, 

in addition, a real power management is executed from the side of 
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an application program by using such a programming language 

as usually and widely adopted 1n the software development, 

thereby enabling the user to select the low power consumption 

system most suitable for his own system. 

In order to solve the problems as mentioned above, according 

to the first aspect of the invention, there is provided a system LSI 

having a plurality of ordinary operation modes and a plurality of 

special modes in response to the clock state supplied to a central 

processing unit. The system LSI includes: the first memory 

means (551) storing a clock control library for controlling the 

clock state transition between the ordinary operation modes; a 

system control circuit (534) having a register and carrying out the 

clock state transition between the ordinary operation mode and 

the special mode in response to the change of the value of the 

register, and also carrying out the clock state transition among 

the ordinary operation modes in response to_ the clock control 

library; a clock generation circuit (558) receiving a plurality of 

standard clocks and generating the clock supplied to the central 

processing unit according to the control of the system control 

circuit; and the second memory means (551) storing an 

application program (31); wherein call of the clock control library 

and change of the register value are controlled by the application 

program. 

The first memory means storing the clock control library and 

the second memory means storing the application program may 

be constituted as two independent memory means which are 

separated from each other. The first memory means and the 

second memory means may be formed to coexist in a single 

memory means, sharing the memory area of the above single 

memory means. 
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The prior art system has used a single standard clock system 

and realized only the high-speed operation mode and the 

low-speed operation mode by executing the frequency division of 

the above standard clock. On this point, different from the 

above prior art system LSI, the present invention adopts a 

plurality of standard clock systems. Accordingly, the clock 

generation circuit (558) is made up of a PLL (573) which receives 

a plurality of standard clocks (MCLKO, MCLKl, MCLK2) and 

generates, if need be, the clock obtained by multiplying the 

standard clocks, and a frequency division/selection portion (574) 

which divides the frequency of the standard clock or the 

multiplied standard clock, or selects the same. With this, it 

becomes possible to construct. the system LSI having a variety of 

ordinary operation modes (highest-speed operation mode, 

high-speed operation mode, low-speed 

lowest-speed operation mode, and so on). 

operation mode, 

Furthermore, when expressing the relation between the 

current clock state and the clock state after transition by using a 

function (clkgear) in the form of the clock control library, it 

becomes possible to dynamically and speedily control a plurality 

of clocks in the ordinary operation mode, as if it were a 

gear-change operation. 

con trolled more finely. 

In this way, the clock state can be 

Still further, according to the invention, the system control 

circuit includes a register, and the control making the ordinary 

operation mode transit to the special mode is carried out by 

changing the value of this register. At this time, as the register 

setting is kept unchanged after completion of transition to the 

special mode, the reverse transition from the special mode to the 

ordinary operation mode can be carried out by just releasing the 



0409

FOKI02009/US 8/31 

special mode with the help of the external interruption, thus, the 

transition control being made much easier. 

It is preferable that the clock control library is made up of a 

plurality of libraries and a main library, the former controlling 

the system control circuit and the clock generation circuit as well 

to transit the clock state supplied to the central processing unit 

and the latter being called by the application program and 

selecting any one of the libraries in correspondence with the 

clock state supplied to the central processing unit. 

As described above, the clock control library is made up of the 

main library and a plurality of libraries. With execution of the 

function (clkgear} corresponding to the library as selected by the 

main library, it becomes possible to dynamically control the 

circuits associated with the clock control, that is, the clock 

generation circuit and the system control circuit. 

It is preferable for the main library to be described in the 

same programming language as the application program. 

The main library and the application program are described in 

the same programming language and the application calls the 

main library by using the above same language. With this, it 

becomes possible to realize a flexible interface enabling the user 

to handle it with ease and also enabling the user to select the 

power management system which is the most suitable to his 

system. At present, with regard to the above-mentioned 

language, the invention assumes the C language, which is a 

high-level language and, now a day, is widely adopted in the 

development of the software. Even though a certain higher-level 

language would come out in future, it is needless to say that the 

descriptive language of the library could be suitably altered 

without causing any change in the essential constitution of the 
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invention. 

Furthermore, it is preferable for each library to be described 

rn a programming language which is able to directly control the 

clock generation circuit and the system control circuit as welL 

With use of such language, the hardware in association with 

the clock control, that is, the clock generation circuit and the 

system control circuit can be directly controlled by the library. 

As an example of such language, the invention supposes the 

assem bier language for the time being. 

The special mode includes the first special mode (Halt Mode) 

which halts the clock supply to the principal constituents of the 

central processing unit, the second special mode (Stop Mode) 

which stops the clock of the entire central processing unit, and 

the third special mode (Sleep Mode) which puts the power source 

of the entire central processing unit into the sleeping state. 

With provision of the above-mentioned three modes, it 

becomes possible to establish the constitution which can freely 

manages the reduction of the power consumption 

It is preferable for the system control circuit to be provided 

with the frequency division ratio setting register (563) for setting 

the frequency division ratio of the clock in the clock generation 

circuit, the clock halt registers (564, 565) which receive the clock 

signal from the clock generation circuit to carry out the setting 

for stopping or supplying the individual clock signal, and the 

status register (567) for judging the status of the central 

processing unit immediately after being released from the third 

special mode. The above three registers, that is, the frequency 

setting register, the clock halt register, and the status register 

may be constituted by separately using a single register or by 

complexly using two or more registers. The design of the bit 
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length and the meaning of each bit may be suitably changed to 

meet the specification of the system. 

With provision of the clock halt register as the register of the 

system control circuit, it becomes possible to control the 

transition of the clock state to the first special mode (Halt Mode) 

which halts the clock supply to the principal constituents of the 

central processing unit, and also the transition to the second 

special mode (Stop Mode) which stops the clock of the entire 

central processing unit. Furthermore, with the provision of the 

status register, it becomes possible to control the transition of 

the clock state to the third special mode (Sleep Mode) which puts 

the power source of the entire central processing unit into the 

sleeping state. 

It is preferable for one of the standard clocks to use the 

frequency of 32.768 kHz. 

The quartz oscillator for use in a wristwatch may be used for 

obtaining the frequency of 32.768 kHz. With use of the clock of 

which the frequency is very low comparing the ordinary operation 

mode which is operated at the frequency of several tens MHz ~ 

through several hundreds, it becomes possible to realize the 

substantial wait mode. 

Brief Description of the Drawings 

Certain embodiments of the system LSI according to the 

invention will now be described in detail by way of examples and 

with reference to the accompanying drawings, wherein parts 

having substantially like function and constitution in each of 

several figures are identified by the like reference numeral or 

character, and wherein: 

Fig. 1 is a block diagram for explaining the constitution of a 
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CPU, 

Fig. 2 is a block diagram for explaining the constitution of a 

system LSI using the CPU as shown in Fig. 1, 

Fig. 3 is a block diagram for explaining a system control 

circuit, 

Fig. 4 IS a block diagram for explaining a clock generation 

circuit. 

Fig. 5 1s a block diagram showing an example of clock 

operation mode and the state transition thereof, 

Fig. 6 is a block diagram for explaining the constitution of a 

clock control library, 

Fig. 7 is a table for explaining call of the clock control library, 

Fig. 8 is a table for explaining parameters possessed by the 

library, wherein (a) indicates input parameters to the library and 

(b) indicates the contents of the input parameters, 

Fig. 9 is a block diagram for explaining a prior art clock 

control circuit, and 

Fig. 10 is an illustration for explaining conventional clock 

operation modes. 

Detailed Description of the Preferred Em.bodim.ents 

(CPU 510) 

Referring to Fig. 1, a CPU 510 includes a processor 511 in its 

. inside. A CPU bridge 520 is between the processor 511 and a 

dedicated high-speed bus 521 and connected with both of them, 

respectively. On one hand, a peripheral bridge 530 is between 

the dedicated high-speed bus 521 and a dedicated peripheral bus 

531 and connected with both of them, respectively. The 

processor 511 includes a core CPU 512 as a main constituent 

thereof and further includes an internal data cache RAM 513 and 
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an internal instruction cache RAM 514 as well. 

A system control circuit 534 is connected with the peripheral 

bridge 530 and is able to receive an external clock from an 

external circuit through an external clock terminal 546. This 

system control circuit 534 has the function of supplying the clock 

to the processor 511 and the other constituents of the CPU 510 

and also has the function of con trolling them. 

All of a test interface 522 connected to the dedicated 

high-speed bus 521, a memory control circuit 523, a bus 

arbitration device 524 and an interruption control circuit 525 

belongs to the other constituents of the CPU 510. The test 

interface 522 is connected with an external test bus 542, the 

memory control circuit 523 is connected with an external memory 

bus 543, and the interruption control circuit 525 is connected 

with an interruption signal terminal 545. The dedicated 

high-speed bus 521 is provided with an external terminal 544, 

and the system LSI can be constituted by connecting a user 

device with this external terminal 544. 

In addition to the system control circuit 534, a timer 532 and a 

serial interface 533 having a communication port 54 7 are also 

connected with a dedicated peripheral bus 531. 

A JTAG terminal 541 is used as a test interface of the processor 

511 itself. 

(System LSI 550) 

Referring to Fig. 2, a system LSI 550 includes the CPU 510 

shown in Fig. 1 as a principal constituent thereof and a dedicated 

high-speed bus 521 extended from the external terminal 544. 

The extended dedicated high-speed bus 521 is connected with a 

read only memory (ROM) 551 storing a clock control library and 

an application program which will be described later, a random 
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access memory (RAM) 552, and a user original circuit group 553. 

Furthermore, a peripheral bridge 554 connected with the 

dedicated high-speed bus 521 is connected with a power down 

control circuit 556 and a user original clock generation circuit 

557, both of which are on a dedicated peripheral bus 555. The 

power down control circuit 556 realizes the power down by 

controlling the clock distribution over the entire system LSI. 

The external clock terminal 546 is connected with a clock 

generation circuit placed on the system LSI 560 and supplies the 

external clock to a system control circuit 534. In addition, an 

external interruption control circuit 559 1s provided to be 

connected with the interruption signal terminal 545. The 

embodiment of the invention as mentioned above is characterized 

by a system control circuit 534 and a clock generation circuit 558. 

These two circuits 534 and 558 will be explained in the following, 

with reference to Figs. 3 and 4, respectively. 

(System Control Circuit 534) 

Referring to Fig. 3, the system control circuit 534 has the 

function of supplying the clock to the processor 511 and other 

constituents of the CPU 510 and controlling those. A dedicated 

peripheral bus 561 is connected with a various sorts of registers, 

by which the clock supplied to the CPU 510 is controlled. Each 

of these registers will be explained in the following. 
r 

A clock supply wait register 562 is a register having the 

function of setting up the start time of the oscillation of a 

reference clock and ensuring a stabilized period of time during 

which a phase-locked loop (PLL) 573 reaches its locked state. 

This register 562 outputs a control signal CKWT. 

A frequency-division ratio setting register 563 IS a register for 

controlling the clock generation circuit 558. This register 563 
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determines a clock frequency-division ratio and outputs the 

control signal CGC. 

A clock halt register 564 is the register that designates two 

clock operation modes of the CPU 510, that 1s, a halt mode (the 

first special mode) halting the clock supply to the principal 

constituents of the CPU 510, and a stop mode (the second special 

mode) stopping the clock all over the entirety of the CPU 510. 

This register 564 outputs a control signal PMP. Designation of 

the operation mode and which constituent of the CPU 510 is to be 

given a halt command on the clock supply, are decided by setting 

a specific bit of the register. 

A clock halt control register 565 is a register which outputs a 

clock signal HCLK according to the instruction from the clock 

halt register 564. A clock signal BCLK (IN) causing the above 

instruction is supplied from a clock generation circuit 558 which 

will be described later. 

An ID register 566 is a register for reading out a system ID 

which identifies a sort of the CPU 510 and so on. 

A status register 567 is a register for indicating the status of 

respective peripheral devices. This status register 567 notifies 

the handshaking state in the inside peripheral devices of the CPU 

510, immediately after being released from the Sleeping mode 

(the third special mode), which is one of the clock operation 

modes of the CPU 510 and halts the entire power source of the 

CPU 510. The notice of the handshaking state is executed by 

setting a specific bit of the register. 

Each value of registers 562 through 567 is directly designated 

by the processor 511 through the dedicated peripheral bus 561. 

Having explained in detail the constitution and function of the 

system control circuit 534 in the above, we now move to the clock 
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generation circuit 558. 

(Clock Generation Circuit 558) 

Referring to Fig. 4, the clock generation circuit 558 supplies 

the external clock to the system control circuit 534. The output 

of each quartz oscillator is inputted to each of terminals MCLKO 

(62.5 MHz), MCLKl (50 MHz), and MCLK2 (32.768 KHz), of which 

each constitutes a base oscillation of various clocks supplied to 

the system. 

A clock control portion 571 controls various sorts of clocks. A 

control signal CKWT inputted to the clock control portion 571 is 

an input signal from the clock supply wait register 562 of the 

system control circuit 534 and is used for ensuring the stabilized 

period of time of the PLL 573. 

A control portion 572 controls the entirety of the clock 

generation circuit 558. The control signal CGBSTP inputted to 

the control portion 572 is a signal which halts the clock of the 

clock generation circuit 558 itself. In the sleep mode which will 

be described later, halt of oscillation is instructed by an output 

signal OSCEN. Moreover, the control portion 572 outputs a 

signal CLKEN controlling the supply /halt of the clock to a 

frequency-division J selection portion 57 4. 

The PLL 573 generates the stabilized high frequency clock (48 

through 240 MHz) in synchronization with the clock MCLKO as 

supplied. Thus, it is possible to select four clock systems 1n 

total if combined with the above various sorts of clocks. The PLL 

573 can be halted with a control signal PLLEN. 

All the clocks are divided into frequencies and selected in the 

frequency division/ selection portion 57 4, of which the principal 

output signals are a clock FCLK of the core CPU 512, a clock 

BCLK (OUT) as used for access from the dedicated peripheral bus 
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521, and a timer clock TMCLK. Control signals used in the 

frequency division/ selection portion are the operation clock FCLK, 

a control signal CSEL over the clock BCLK (OUT) as used for 

access from the dedicated peripheral bus 521, and a control 

signal TMSEL over the timer clock TMCLK. 

As described before, the further object of the invention is to 

most suitably reduce the power consumption of the system LSI by 

dynamically and speedily control a lot of various frequencies as 

used in various modes from the high-speed operation mode to the 

Jaw-speed operation mode. As shown in Fig. 2, the system LSI 

550 is made up of the CPU 510 using the processor 511 and the 

user original circuit group 553. Therefore, the clock supplied to 

the processor 511 has to be able to respond to the request of the 

processor 511. 

The processor 511 as used in the current embodiment has two 

operation modes, one being a fast bus mode and the other being a 

synchronous mode. The fast bus mode is an operation mode 

wherein the clock BCLK as used for access from the dedicated 

peripheral bus 521 ris used by both of the processor 511 and the 

dedicated peripheral bus 521. The synchronous mode is an 

operation mode wherein the operation clock FCLK. of the core CPU 

510 is used in the processor 511 while the clock BCLK for access 

use is used in the dedicated peripheral bus 521. 

The clock BCLK for access use of the dedicated peripheral bus 

521 is processed by means of the frequency division j selection 

portion 574 as shown in Fig. 4 to have a frequency equal to or 

1/2 of the clock FCLK for use in the core CPU. The switchover of 

these modes is carried out by setting the register of the core CPU 

512. 

In case of the CPU 510, the clock FCLK for use in the core CPU 
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and others could be set in detail in the register group inside the 

system control circuit 534 as shown in Fig. 3. The function 

capable of dynamically and speedily controlling the clock group 

like this will be called "Clock Gear" hereinafter in the present 

specification. In the following description on the current 

embodiment, however, it is assumed that the clock gear control is 

possible only in the fast bus mode. 

Fig. 5 shows, by way of an example, some clock operation 

modes which can be taken according to the current embodiment, 

more particularly, those which can be taken by such a circuit 

constitution having a dynamic random access memory (DRAM) 

inside the system LSI and allowing the lowest-speed operation 

mode to exist. Transition between these modes is carried out by 

means of the above-mentioned clock gear, which is described in 

detail in the following. 

As shown in Fig. 5, the embodiment provides eight operation 

modes STNn (n: integer of 0 through 7). Five operation modes 

STNO through STN4 belong to an ordinary operation mode 11 

while remaining three operation modes STN 5 through STN7 

belopg to a special mode 12. 

In the ordinary operation mode 11, there are an initial 

operation mode STNO, a highest-speed operation mode STN 1, a 

high-speed operation mode STN2, a low-speed operation mode 

STN3, and a lowest-speed operation mode STN4, of which the last 

four (i.e. STN1 to STN4} are responsive to the operation speed of 

the CPU 510. 

Furthermore, 1n the special mode 12, there are included a halt 

mode STN5 halting the clock supply to the principal constituents 

of the CPU 510, a stop mode STN6 stopping all the clocks of the 

CPU510, and a sleep mode STN7 halting all the power sources of 
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the CPU 510. In Fig. 5, several frequencies as written in the 

ordinary operation mode 11 indicate those of the clock BCLK as 

used for access from the dedicated peripheral bus 521. 

The base oscillation of the clock (including an overtone) has 

three frequencies of 62.5 MHz, 50 MHz, and 32.768 KHz, which 

correspond to terminals MCLKO, MCLKl, and MCLK2 as shown in 

Fig. 4, respectively. The frequency of 32.768 KHz is generated by 

using the quartz oscillator for use in a wristwatch. The output 

of the PLL 573 is synchronized with the base oscillation MCLKO 

and is multiplied up to the maximum of 240 MHz. Therefore, in 

the system LSI 550, it becomes possible to select the clock 

including those which are multiplied by the PLL 573 from the 

four clock systems in totaL 

In Fig. 5, the above-mentioned frequencies 62.5 MHz, 50 MHz, 

and 32.768 KHz, or a half of the first two i.e. 31.25 MHz and 25 

MHz is shown as the clock BCLK for access use. In this case, 

however, an upper limit 1s determined with regard to the 

operation clock FCLK of the core CPU 12 depending on a 

specification. Also, there is limited the maximum frequency at 

which the clock BCLK for access use is allowed to be used. 

In the following, five ordinary operation modes and three 

special modes will be explained with reference to Fig. 5. The 

ordinary operation mode will be first explained. 

(STNO: Initial Operation Mode, 25 MHz) 

The initial operation mode is used for setting initial values and 

so on immediately after being reset. As it is difficult for some of 

I/0 devices connected with the dedicated high-speed bus 521, 

the dedicated peripheral bus 531 and so forth to make a 

high-speed response, the initial setting is carried out in the 

initial operation mode by means of the low-speed clock. 
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Immediately after being reset, the core CPU 512 is 1n the fast 

mode. 

(STNl: Highest-Speed Operation Mode, 62.5 MHz) 

The highest-speed mode is the mode for operating the dedicated 

high-speed bus 521 and the dedicated peripheral bus 531 at 

high-speed. Consequently, the power consumption by the entire 

system becomes large. 

(STN2: High-Speed Operation Mode, 50 MHz} 

The clock speed in high-speed operation mode is slower than 

that in the highest-speed operation mode (STN 1), but the 

application can be operated at a sufficient speed in this operation 

mode. The reason why the mode like this is separately provided 

is for smoothly executing the clock gear, thereby optimizing 

reduction of the power consumption by the enter system. 

(STN3: Low-speed Operation Mode, 31.25 MHz) 

The low-speed operation mode is the mode which substantially 

reduces the power consumption by the entire system. If 

operating a low-speed device like a key. board, this mode 

functions sufficiently. 

(STN4: Lowest-Speed Operation Mode, 32.768 KHz) 

The lowest-speed operation mode substantially realizes the wait 

mode of the system and reduces the power consumption of the 

entire system to a great extent. In this case, however, as the 

clock supply to the system IS not completely halted, this 

operation mode can quickly transit to the above-mentioned 

low-speed operation mode and others. 

The memory control circuit 523 as shown 1n Fig. 1 controls the 

external DRAM and others by means of an external memory bus 

543. At this time, the above-mentioned base frequency 32.768 

KHz is used as a clock for refreshing the DRAM. As this is 
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depending on the standard of the DRAM, if taking a frequency 

lower than the above frequency in the lowest-speed operation 

mode (STN4), the memory control circuit 523 controlling the 

DRAM has to be operated in the self-refresh mode. 

Five ordinary operation modes according to the invention have 

been explained in the above. Now, we move to the explanation of 

special modes. 

(STN5: Halt Mode (First Special Mode)) 

The halt mode is the mode for halting the clock supply to 

principal constituents of the CPU 510 as shown in Fig. 1, that is, 

the processor 511, the CPU bridge 520, the peripheral bridge 530, 

the bus arbitrary device, and so forth. Transition to the halt 

mode is executed, from the application side, by setting HALT of 

the clock halt register 564 in the system control circuit 534 as 

shown in Fig. 3. With this, the operation of almost devices 

operated with high-speed clocks is halted, so that the power 

consumption by the entire system can be reduced to a great 

extent. However, peripheral devices are still in operation even 

under this condition. For instance, as the interruption control 

circuit 525 is still in operation, it can accept the external 

interruption, thus being able to reopen the clock supply by a 

means other than resetting it. 

(STN6: Stop Mode (Second Special Mode)) 

The stop mode is the mode for stopping the clocks of the entire 

CPU 510. Transition to the stop mode is executed, from the 

application side, by setting STOP of the clock halt register 564 in 

the system control circuit 534 as shown in Fig. 3. The control 

signal CGBSTP as shown in Fig. 4 instructs the stop of the clock 

generation circuit 558 according to the embodiment of the 

invention. As a result, the power consumption of the entire 
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system comes to mainly depend on the leakage current. 

Accordingly, this very effectively works 1n a battery-powered 

portable device. If the internal RAM 552 is constituted with a 

DRAM, the memory control circuit 523 has to be kept in the 

self-refresh mode. 

(STN7: Sleep Mode (Third Special Mode)) 

The sleep mode is the mode for stopping all the power sources 

of the CPU 510. The control of this mode is executed by a power 

MOS (not shown) connected 1n series with the power source. 

Transition to the sleep mode is executed, from the application 

side, by setting the internal register of the power down control 

circuit 556. Release from the sleep mode is carried out by using 

a hardwear signal to the power-down control circuit 556 which is 

the peripheral device not stopped yet.. At that time, as the data 

stored in the internal DRAM and so on is era zed upon the stop of 

clocks, it would take a considerably long time for completely 

recovery the application. 

It is possible to make transition from any one of ordinary 

operation modes to any one of special mode. The application 

program is able to make the ordinary operation mode transit to 

the special mode by calling the call function of an objective 

special mode as designated. Inversely, in order to return from 

the special mode to the ordinary operation mode, it is needed 

only to release the special mode because the setting of the 

register in the system control circuit 534 is kept unchanged. 

Release of the special mode is carried out usually by the external 

interruption which is controlled by means of the interruption 

control circuit 525 as shown in Fig. 1 or, if need be, by means of 

the external interruption control circuit 595 as shown in Fig. 2. 

In Fig. 5, a plurality of parenthesized numerals appended to 
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each of arrows transiting among vanous states (modes) indicate 

libraries corresponding to those state transitions. The above 

parenthesized numeral is referred to as "state transition 

number." The library will be explained later. 

Comparing the clock operation mode of the invention with the 

case of the ST7 core as shown in Fig. 9, it will be understood that 

the ST7 core divides the frequency of the clock from a single 

clock system and assigns the divided one to the low-speed 

operation mode while in the embodiment of the invention, the 

clock from the four clock systems can be put in a proper use. 

Especially, the output from the PLL 573 is added to one of 

choices as a new clock system. Furthermore, a substantial wait 

mode has been realized by using the frequency of 32.768 KHz 

generated by the quartz oscillator for use in the wristwatch as a 

base oscillation. This has been done for the purpose of the 

invention, which is to dynamically and quickly control the clock 

with a lot of frequencies covering the wide range of the operation 

modes from the high-speed, operation mode to the low-speed 

operation mode based on the concept we call the clock gear. 

The special mode of the clock operation is full of varieties. The 

invention further includes the sleep mode in addition to two 

modes, that is, the halt mode and the stop mode which are 

usually equipped, thereby freely control the reduction of the 

power consumption. Especially, it belongs to the characteristics 

of the invention that the transition from the ordinary operation 

mode to the special mode can be freely set from the side of the 

application program and also that the reverse transition can be 

executed with ease by means of the external interruption. 

Further, in order to reduce the power consumption of the entire 

system without losing the versatility of the core CPU 521, there 
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are provided in the CPU 510 the system control circuit 534 and 

the clock generation circuit 558 according to the invention. In 

this way, in the dynamic clock control according to the invention, 

the clock of the core CPU 512 in the system LSI 550 as well as 

the CPU 510 can be controlled simultaneously. 

The control program group (referred to as a clock control 

library hereinafter} for embodying the concept of the above clock 

gear will be explained in the followin~. 

The clock control library makes it possible to realize a real 

power management from the side of the application program by 

using the C language. Fig. 6 shows the structure of the clock 

control library 32 according to the embodiment of the invention. 

When calling libraries 34 from an application program 31, the 

first thing to be done is to call a main library 33. This call is 

done by using the C language. The main library 33 is compiled 

also with the C language. The main library 33 selects either one 

of the libraries 34 in correspondence with the state of the 

application program 31 and achieves the transition between 

operation modes of the clock. 

All the libraries 34 are compiled with the assembler language. 

This is because the clock control associated hardware has to be 

controlled directly. To put it concretely, the system control 

circuit 534 as shown in Fig. 3 and the clock generation circuit 

558 as shown in Fig. 4 belong to the clock control associated 

hardware. 

The operation of calling and selecting the library 34 by the 

main library 33 is carried out by involving the input parameter 

and others related thereto as shown 1n a table of Fig. 7. 

Furthermore, this figure shows a library function which is called 

in correspondence with the state transition of the clock, the input 
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parameter and the jump table number. Still further, the jump 

table number indicates the relative address where the library 34 

is located. The table also shows that a different library funchon 

is used depending on whether or not the DRAM is included in the 

system LSI and whether or not the lowest-speed operation mode 

is included as the clock mode. 

A table as shown in Fig. 8 indicates what parameters each 

library has. With these parameters, the library executes the 

processing of setting the memory parameter, switching of the 

clock, switching the clock mode, and so forth. Fig. 8 (a) 

indicates the library and the input parameter group as 

designated thereby. In each column ([1)) to ([8J) of the table, 

there are listed up the value of the input parameter. 

In the next, the contents of each input parameter will be 

explained with reference to Fig. 8 (b). 

A memory parameter changing pattern [ 1] executes the change 

of the parameter setting in the memories (RAM, ROM, I/0, DRAM 

existing in the system LSI, and so forth) for operating them to 

meet the clock speed. For instance, when changing (gear up) 

from the lower-speed operation mode to the high-speed operation 

mode, the value OxOO 1s designated, thereby the memory 

parameter being changed to the memory parameter for high-speed 

use. Inversely, when changing (gear down} from the high-speed 

operation mode to the low-speed operation mode, the value OxO 1 

is designated, thereby the memory parameter being changed to 

the memory parameter for low-speed use. 

A CPU clock mode [2] designates the changeover between two 

operation modes, that is, the synchronous mode and the fast bus 

mode. The value OxOO is designated in the fast bus mode while 

the value OxO 1 is designated in the synchronous mode. 
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Continuing to explain other input parameters, an external ROM 

memory parameter [3] designates a ROM type. An external 

SRAM memory parameter [4] designates ~ SRAM type. An 

external I/0 memory parameter [5] designates an I/0 type. The 

value of SDRAM/EDO - RAM parameter [6] is made available in 

the range of OxOO through Ox09 if the DRAM is SDRAM, and also 

made available in the range values of OxOO through OxOa if the 

DRAM is EDO-RAM. PCGBCNTO SET VALUE [7] or PCGBCNTl 

SET VALUE· [8] determines a value to be set to the frequency 

division ratio setting register 563 as shown in Fig. 3, and 

designates the base oscillation, the clock frequency division ratio, 

and so forth. In all the parameters as mentioned above, there is 

no need for any input parameter to be set if its value is Oxff. 

In Fig. 5, a plurality of parenthesized numerals appended to 

each of arrows transiting among various states (state transition 

number) indicate libraries corresponding to those state 

transitions. If the clock state transition is desired on the side of 

the application program s, just call the library corresponding to 

the state transition number by designating it, and the state 

transition will tc=tke place as desired. 

The library function and the state transition number not always 

have a relation of one to one correspondence. One library 

function may realize a plurality of state transitions in response to 

the above-mentioned memory parameter change pattern. For 

instance, assuming that the application program 31 has carried 

out the control for switching the clock from the low-speed 

operation mode to the high-speed operation mode at the first line 

of the table as show in Fig. 8 (b), the main library 33 calls the 

library 0, to put it concretely, calls the library function clkgear 9 

to the relative address OxOO by means of the input parameter 
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OxOO. 

At this time, if the current clock mode is the low-speed mode 

(STN3), the state transition number becomes (5} as shown in Fig. 

5, and if the current Clock mode is the high-speed mode (STN2), 

the state transition number becomes (3). Besides the clock 

control like the above, the library 33 is able to cope with various 

jobs such as halting PLL, setting the time, setting the frequency 

division ratio of an external circuit, and so forth. 

As explained in the above, in the system LSI according to the 

invention, the main library 33 is prepared as an interface using 

the C language, so that the application program 31 is able to call, 

with ease, an individual library 34 necessary for the clock 

transition under the control of the main library 33. Furthermore, 

all the libraries 34 are compiled in the assembler language, which 

is very suitable and helpful for the control of the system control 

circuit 534 as described above. The structure of the clock control 

library 32 as mentioned above makes it possible to realize the 

system LSI of the Low power consumption type with ease, which 

has been earnestly desired by a lot of users. 

The system LSI according to the invention has been discussed 

so far by way of an exemplary example and with reference to the 

accompanying drawings, but the invention should not be limited 

to this example. It is apparent that one who is skilled in the art 

may make various variation or modification of the invention 

within the category of the technical thoughts as recited in the 

scope of claims for patent attached hereto. It is understood that 

such variation or modification naturally belongs to the technical 

scope of the invention. 

The following are principal effects brought by the invention. 

With a plurality of standard clock systems, it becomes possible 
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to construct a system LSI having a variety of ordinary operation 

modes (highest-speed operation mode, high-speed operation mode, 

low-speed operation mode, lowest-speed operation mode, and so 

on). 

Furthermore, when expressing the relation between the current 

clock state and the clock state after transition by using a 

function (clkgear} in the form of the clock control library, it 

becomes possible to dynamically and speedily control a plurality 

of clocks 1n the ordinary operation mode, as if it were 

gear-change operation. In this way, the clock state can be 

con trolled more finely. 

Still further, according to the invention, the system control 

circuit is provided with the register, and the control making the 

ordinary operation mode transit to the special mode is carried out 

by changing the value of this register. At this time, as the 

register setting is kept unchanged after completion of transition 

to the special mode, the transition from the special mode to the 

ordinary operation mode is carried out just releasing the special 

mode by means of the external interruption. Consequently, the 

transition control is made much easier. 

Still further, according to the invention, the ma1n library of the 

clock control library and the application program are described 

by using the same program language, and call of the main library 

from the side of the application program is carried out also by 

using the same program language. This makes it possible to 

realize such a flexible interface as handled by the user with ease, 

thus enabling the user to select the power management system 

which is the most suitable to his system. 
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What is claimed is: 

1. A system LSI having a plurality of ordinary operation modes 

and a plurality of special modes in response to the clock state 

supplied to a central processing unit, comprising: 

the first memory means storing a clock control library for 

controlling the clock state transition between said ordinary 

operation modes; 

a system control circuit having a register and carrying out the 

clock state transition between said ordinary operation mode and 

said special mode in response to the change of the value of said 

register, and also carrying out the clock state transition among 

said ordinary operation modes in response to said clock control 

library; 

a clock generation circuit receiving a plurality of standard 

clocks and generating the clock supplied to said central 

processing unit according to the control of said system control 

circuit; and 

the second memory means storing an application program; 

wherein call of said clock control library and cha·nge of said 

register value are controlled by said application program. 

2. A system LSI as claimed 1n claim 1 wherein said clock control 

library comprises: 

a plurality of libraries which control said system control 

circuit and said clock generation circuit as well to transit the 

clock state supplied to said centrC!-1 processing unit; and 

a main library which is called by said application program 

and selects any one of said libraries in correspondence with the 
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clock state supplied to said central processing unit. 

3. A system LSI as claimed in claim 2 wherein said main library 

is described in the same program language as said application 

program. 

4. A system LSI as claimed in claim 3 wherein said application 

program and said main library are described in the C language. 

5. A system LSI as claimed in claim 2 wherein each of said 

libraries is described in a program language capable of directly 

controlling said clock generation circuit and said system control 

circuit as welL 

6. A system LSI as claimed in claim 5 wherein each of said 

libraries is described in an assembler language. 

7. A system LSI as claimed 1n claim 1 wherein said special mode 

comprises: 

the first special mode in which the clock supply to the 

principal constituents of said central processing unit is halted; 

the second special mode in which the clock of the entire 

central processing unit is halted; and 

the third special mode in which the power source of the entire 

central processing unit is halted. 

8. A system LSI as claimed 1n claim 7 wherein said system 

control circuit comprises: 

a frequency division ratio setting register which sets the 

frequency division ratio of the clock in said clock generation 
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circuit; 

a clock halting register which receives the clock signal from 

said clock generation circuit and individually sets the clock 

signal to be halted or supplied; and 

a status register which judges the state of said central 

processing unit immediately after being released from said third 

special mode. 

9. A system LSI as claimed 1n claim 1 wherein said clock 

generation circuit comprises: 

a PLL receiving a plurality of standard clocks and generating, if 

need be, the clock obtained by multiplying said standard clocks; 

and 

a frequency division/ sel~ction portion carrying out the 

frequency division or selection of said standard clock or said 

multiplied standard clock. 

10. A system LSI as claimed in claim 9 wherein one of said 

standard clocks uses a frequency of 32.768 kHz as a base 

oscillation. 

11. A system LSI as claimed 1n claim 1 wherein said first 

memory means and said second memory means are constituted 

as two independent memory means which are separated from 

each other. 

12. A system LSI as claimed in claim 1 wherein said first 

memory means and said second memory means are formed to 

coexist in one memory means, sharing the memory area of said 

one memory means. 
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Abstract of the Disclosure 

There is disclosed a system LSI capable of dynamically and 

speedily controlling clocks of various frequencies as used in the 

wide range of operation mode, from the high-speed operation 

mode to the low-speed one and, in addition, enabling the user to 

select a system of the low power consumption type, which is most 

suitable for his own system. The system LSI includes a ROM 

551 storing a clock control library for carrying out the clock state 

transition between the ordinary operation modes, and a system 

control circuit 534 having a register and carrying out the clock 

state transition between the ordinary operation mode and the 

special mode in response to the change of the value of the 

register, and also carrying out the clock state transition among 

the ordinary operation modes in response to the clock control 

library .. 

The call of the clock control library and change of the register 

value are controlled by the application program. 

The main library of the clock control library is described 1n 

the C language and is called by also using the C language. 
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3 0 I 1 I Oxff I Oxff I 3 I 8 I 7 I Oxff 
r----------- ---~----L---~----L---~----L---~----

4 1 I 1 I 1 I 1 I 1 I 6 I Oxff I Oxff 
~---------- ___ i ____ L---~----L---~----L---~----

1 I I I I I I 
5 0 I 1 I 3 I 3 I 3 I 8 I 7 I Oxff 

~---------- ---,----,---,----,---,----~---,----

6 Ox14 1 0 I 0 I 0 r 0 I 2 I 2 r Oxff 
~---------- ---+----~---~----r---~----~---~----

7 Ox 1 3 1 1 1 1 1 1 1 1 1 6 1 Ox Of 1 Oxff 
~---------- ---~----L---~----L---~----L---~----

8 
1 I I I I I I 

Ox 14 1 0 1 0 1 0 r 0 1 2 1 2 1 Oxff 
~---------- ---T----~---~----~---~----~---~----

9 Ox 1 3 1 0 1 3 1 3 1 1 1 6 1 1 1 Oxff 
~---------- ---+----r---~----r---~----r---~----

1 0 0 : 0 : 3 : 3 : Oxff ~ Oxff : 1 : Oxff 

FIG.8(b) 
b7 bO 

(D MEMORY PARAMETER CHANGE PATTERN 
r---------------------------------(2') CPU CLOCK MODE 
~---------------------------------@ EXTERNAL ROM MEMORY PARAMETER 
r---------------------------------

@ ~ _§~~E_Ri'J~~ ~~ ~~~Q~Y_ ~~~§~E_R _________ _ 

@ EXTERNAL 1/0 PARAMETER 
r---------------------------~-----

~r~~~~~~~~~----------------------
(!) PCGBCNTO SET VALUE 

~---------------------------------® PCGBCNT1 SET VALUE 
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System LSI 
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and was amended on 
(if apphcable ). 

I hereby state that I have revtewed and understand the contems of 
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(Apphcatton No.) 
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(Fllmg Date) 
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(Filing Date) 
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I hereby claim foreign pnonty under Title 35, Umted States Code. 

Section 119 (a)-(d) or 365 (b) of any foretgn applicatton(s) for patent 

or mventor's certificate, or 365 (a) of any PCT Jntemauonal 

application which designated at least one country other than the 

United States, bsted below and have also tdenllfied below, by 

checking the box, any fore1gn application for patent of inventor's 

certtficate, or PCT International appbcallon havmg a filing date 

before that of the application on which prionty IS darned. 

February 25, 2002 
(Day/MonthlY ear Filed) 
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(Day/MonthlY ear F1led) 

(l:tlmlif'.Jl B) 
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I hereby drum the benefit under Title 35, United States Code, 
Section 119(e) of any Umted States provisiOnal apphcallon(s) hsted 
below. 

(Applicallon No.) 
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(Filmg Date) 

(l:tlmi13) 

I hereby clarm benefit under Tttle 35, United States Code, 
Section 120 of any Umted States application{s), or 365(c) of any 
PCT lntemallonal applicatiOn designating the Uruted States, listed 
below and, insofar a~ the subject matter of each of the claims of 
this apphcatton is not disclosed m the pnor Umted States of PCT 
International application in the manner prov1ded by the first 
pamgmph of Tttle 35, Umted States Code Section 1 12, I 
acknowledge the duty to dtsclose mformat1on which is matenal to 
patentability as defined m Title 37, Code of Federal RegulatJons, 
Secllon 1.56 wh1ch became available between the filmg date of the 
pnor apphcation and the nauonal or PCT International fihng date of 
appbcatlon. 

(Status. Patented, Pendmg, Abandoned) 
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(Status· Patented, Pendmg, Abandoned) 
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statements and the like so made are pumshable by fine or 
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Docket No. 
OKI.396 UTILITY PATENT APPLICATION TRANSMITTAL 

(Large Entity) 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Total Pages in this Submission 
4 

TO THE ASSISTANT COMMISSIONER FOR PATENTS 
Box Patent Application 

Washington, D.C. 20231 

TranJ.mitted herewith for filing under 35 U.S.C. 111 (a) and 37 C.F.R. 1.53(b) is a new utility patent application for an 
entitled: 

If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information: 

0 Continuation 0 Divisional 0 Continuation-in-part (CIP) of prior application No.: 

Which is a: 

0 Continuation 0 Divisional 0 Continuation-in-part (CIP) of prior application No.: 

Which is a: 

0 Continuation 0 Divisional 0 Continuation-in-part (CIP) of prior application No.: 

Enclosed are: 

Application Elements 

1. (81 Filing fee as calculated and transmitted as described below 

2. (81 Specification having 31 pages and including the following: 

a. (81 

b. 0 

c. 0 

d. 0 

e. (81 

f. (81 

g. (81 

h. (81 

i. (81 

j. (81 

------------------

Descriptive Title of the Invention 

Cross References to Related Applications (if applicable) 

Statement Regarding Federally-sponsored Research/Development (if applicable) 

Reference to Sequence Listing, a Table, or a Computer Program Listing Appendix 

Background of the Invention 

Brief Summary of the Invention 

Brief Description of the Drawings (if filed) 

Detailed Description 

Claim(s) as Classified Below 

Abstract of the Disclosure 

Page 1 of 4 
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Docket No. 
OKI.396 UTILITY PATENT APPLICATION TRANSMITIAL 

(Large Entity) 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Total Pages in this Submission 
4 

Application Elements (Continued) 

3. 181 Drawing(s) (when necessary as prescribed by 35 USC 113) 

a. 181 Formal Number of Sheets 10 

b. 0 Informal Number of Sheets 

4. 181 Oath or Declaration 

a. 181 Newly executed (original or copy) 0 Unexecuted 

b. 0 Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only) 

c. 181 With Power of Attorney 0 Without Power of Attorney 

d. 0 DELETION OF INVENTOR($) 
Signed statement attached deleting inventor(s) named in the prior application, 
see 37 C.F.R. 1.63(d)(2) and 1.33(b). 

5. 0 Incorporation By Reference (usable if Box 4b is checked) 
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. 

6. 0 CD ROM or CD-R in duplicate, large table or Computer Program (Appendix) 

7. 0 Application Data Sheet (See 37 CFR 1. 76) 

8. 0 Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included) 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

a. 0 Computer Readable Form (CRF) 

b. 0 Specification Sequence Listing on: 

i. 0 CD-ROM or CD-R (2 copies); or 

ii. 0 Paper 

c. 0 Statement(s) Verifying Identical Paper and Computer Readable Copy 

Accompanying Appltn Parts 

Assignment Papers (cover sheet & document(s)) 181 

0 

181 

181 

0 

181 

181 

0 

37 CFR 3.73(B) Statement (when there is an assignee) 

English Translation Document (if applicable) 

Information Disclosure StatemenUPT0-1449 181 Copies of IDS Citations 

Preliminary Amendment 

Return Receipt Postcard (MPEP 503) (Should be specifically itemized) 

Certified Copy of Priority Document(s) (ifforeign priority is claimed) 

Certificate of Mailing 

0 First Class 0 Express Mail (Specify Label No.): 
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UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Accompanying Application Parts (Continued) 

17. 0 Additional Enclosures (please identify below): 

Docket No. 
OKI.396 

Total Pages in this Submission 
4 

Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 

18. 0 Pursuant to 35 U.S.C. 122(b }(2), Applicant hereby requests that this patent application not be 
published pursuant to 35 U.S.C. 122(b)(1 }. Applicant hereby certifies that the invention disclosed in 
this application has not and will not be the subject of an application filed in another country, or under 
a multilateral international agreement, that requires publication of applications 18 months after filing 
of the application. 

Warning 

An applicant who makes a request not to publish, but who subsequently files in a foreign 
country or under a multilateral international agreement specified in 35 U.S. C. 122(b)(2)(B)(i), 
must notify the Director of such filing not later than 45 days after the date of the filing of 
such foreign or international application. A failure of the applicant to provide such notice 
within the prescribed period shall result in the application being regarded as abandoned, 
unless it is shown to the satisfaction of the Director that the delay in submitting the notice 
was unintentional. 
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System LSI 

Background of the ][nvention 

1. Field of the Invention 

The present invention relates to a system LSI having a core 

CPU and, more particularly, to a system LSI capable of executing 

the dynamic dock control from the side of an application 

program. 

2. Description of the Related Art 

{)(~ In case of battery-powered devices, for instance a mobile 

QJ"'}' ( telephone, which belong to the field of a 

microcontroller constituted by mean o a system LSI, it is seemed 

that many of them are still requeste to improve themselves such 

that their consumption of electric power (referred to simply as 

"power" hereinafter) is reduced lower as possible for the sake 

of their users' convenience a benefit, and there have been 

developed various technique for responding to such request. 

Owing to these techniques, become possible to reduce the 

power consumption of th system, though gradually, by 

properly changing the cl ck speed corresponding to the need, for 

instance by supplying e high-speed clock when the high speed 

processing is necessa and supplying the low-speed clock when 

the wait state is aed. In the recent years, in the almost all 

application field, 

is provided 

system LSI. 

order to exten 

the matters 

application specific integrated circuit (ASIC) 

microcontroller constituted by mean of the 

system into which ASIC is built, in 

battery life, the power reduction as well as 

thereto is requested to be described in the 

specificatio of the system, and it becomes not rare that such low 
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power consumption technique is incorporated into the core CPU 

of the system. 

To begin with, a core CPU ST7 (referred to as "ST7 core" 

hereinafter), a product of a US firm "ST Microelectronics" will be 

explained as an. example of a conventional core CPU with 

reference to Figs. 9 and 10 of the accompanying drawings. Fig. 9 

is a block diagram for explaining a clock control circuit 40 of the 

ST7 core while Fig. 10 is an illustration for explaining the clock 

operation mode of the ST7 core. 

As shown in Fig. 9, an oscillation portion 41 includes two 

oscillation terminals OSC 1 and OSC2 and is connected with an 

oscillator such as a quartz oscillator through these oscillation 

terminals, thereby generating clock signals. A clock correction 

portion 42 is made up of a clock filter 43 and a clock 

rearrangement portion 44. The clock filters 43 removes the clock 

in which a spike noise or the like is mixed, and rearranges the 

clock in a predetermined wave forms. If the clocks are sparsely 

lined as a result of the above rearrangement of wave form thereof, 

the rearrangement portion 44 operates to narrow the frequency 

bandwidth of the clock. 

A main clock control circuit 45 is made up of a setting 

register 46 and a clock frequency dividing portion 4 7. The 

setting register 46 sets the frequency division ratio of the clock to 

be 1/4, 1/8, 1/16, and 1/32. The frequency divided clocks fcpu 

are supplied to the ST7 core and peripheral devices, and are 

outputted from the If 0 terminal CLKOUT to the external portion 

through an I/0 switching portion 48. 

The ST7 core is operable in four kinds of clock operation 

modes as shown in Fig. 10, under the control of the above clock 

control circuit 40. To put it more concretely, the ST7 core 
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operates at the frequency of 1 /2 of the oscillation frequency in 

the high-speed operation mode. In the low-speed operation mode, 

it operates at the frequency of 1/4, 1/8, 1/16, and 1/32 of the 

oscillation frequency, respectively. In the wait mode, the clock 

of the CPU is halted while peripheral devices are in operation. In 

the halt mode, the oscillation per se halts so that the power 

consumption of the ST7 core is then minimized. Like this, if 

each operation mode is selectively used in correspondence with 

the processing by the CPU, a considerable amount of the power 

consumption can be saved in total. 

On one hand, in case of constituting a microcontroller by 

means of the system LSI, there are some cases where the low 

power consumption technique is incorporated in the core CPU. 

An ARM920T (referred to as ARM core hereinafter), a product of a 

British firm "ARM", may be a good example of such core CPU. In 

case of the ARM core, it is premised that a power management 

portion is formed on the side of the system LSI. 

There are two reasons why the ARM core adopts the 

constitution like the above. The first reason is that if the clock 

control mechanism is built in the core CPU side, a certain 

restriction is given to the design of the system LSI, as a result of 

which the core CPU would come to lose versatility thereof. On 

the side of the system LSI using the core CPU, there might take 

place a case where the clock drops its speed down and halts, 

eventually. In such case, it would become necessary to detect 

and examine such state and to adjust the timing of the internal 

memory, the internal timer, and so forth. 

The second reason is as follows. The ARM core is provided 

with a joint test action group (JTAG) interface test terminal, and 

transmits the internal state of the core CPU to the external · 



0466

jL02 5,.:ll7!!::J;S m 0'912302 

FOKI02009 /US 4/31 

portion through an in-circuit emulator (ICE), and operates the 

debugger, thereby giving convenience to the development of the 

application program. Consequently, the clock change on the 

core CPU side results in restriction of such use of the test 

terminal. Therefore, in order to effectively carry out the power 

management free from such restriction as mentioned above, it is 

preferable for them to provide the power management portion not 

on the side of the core CPU but on the side of the system LSI, 

thereby achieving the total power management. 

In recent years, the system LSI has been sophisticated more 

and more and it becomes so difficult for the core CPU to directly 

and quickly respond to various demands coming from ASIC only 

by the core CPU itself. Then, in order to comply with the above 

problem, it would be considered to provide a versatile 

microcontroller mounting the same core CPU thereon. In other 

words, it is the thought of collecting common elements which are 

usually used by the system LSI, for instance, peripheral devices 

of the CPU, memory architectures and so forth, and have the 

basic function of executing an operating system (OS) at real time, 

and of presenting a versatile microcontroller provided with the 

elements and function as described above. 

In order to achieve a total power management by mean of a 

versatile microcontroller like this, it is necessary for the versatile 

power management to be carried out taking account of not only 

the core CPU but also the inherent function of the application. 

In the power management by the prior art microcontroller, 

however, the clock is just simply changed similar to the case of 

the ST7 core as mentioned above. In case of the ST7 core, as 

shown in Fig. 10, there are just simply changed the four 

operation modes which are the high-speed operation mode, the 
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low-speed operation mode, the wait mode and the halt mode. 

However, when the power management portion is provided not on 

the side of the core CPU but on the side of the system LSI, it is 

demanded that the clock of the core CPU and that of the system 

LSI have to be separately controlled. Consequently, it is not 

possible to carry out a fine control by means of the simple model 

like this. 

Furthermore, it has been tried to dynamically control the 

clock from the application program side. For instance, in case of 

the ST7 core, the circuit related to the clock control is controlled 

by means of an assembler language which can be directly 

controlled. However, the clock control by using the assembler 

language is apt to receive many restrictions from the point of view 

of the application program development. Accordingly, it is 

preferable, if possible, to provide a flexible interface constituted 

by using the high-level program language like the C language that 

is usually adopted in the current software development. 

Unfortunately, however, there has been no support allowing a 

real power management by using the programming language like 

this. 

Summary of the Invention 

The present invention has been made in consideration of 

various problems the prior art system LSI has encountered so far, 

and an object of the invention is to provide a novel and improved 

system LSI wherein the power consumption of it can be suitably 

reduced by dynamically and speedily controlling the clock having 

various frequencies as used in a wide mode range from the 

high~speed operation mode to the low-speed operation mode and, 

in addition, a real power management is executed from the side of 
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an application program by using such a programming language 

as usually and widely adopted in the software development, 

thereby enabling the user to select the low power consumption 

system most suitable for his own system. 

In order to solve the problems as mentioned above, according 

to the first aspect of the invention, there is provided a system LSI 

having a plurality of ordinary operation modes and a plurality of 

special modes in response to the clock state supplied to a central 

processing unit. The system LSI includes: the first memory 

means (551} storing a clock control library for controlling the 

clock state transition between the ordinary operation modes; a 

system control circuit (534) having a register and carrying out the 

clock state transition between the ordinary operation mode and 

the special mode in response to the change of the value of the 

register, and also carrying out the clock state transition among 

the ordinary operation modes in response to the clock control 

library; a clock generation circuit (558) receiving a plurality of 

standard clocks and generating the clock supplied to the central 

processing unit according to the control of the system control 

circuit; and the second memory _means (551} storing an 

application program (31); wherein call of the clock control library 

and change of the register value are controlled by the application 

program. 

The first memory means storing the clock control library and 

the second memory means storing the application program may 

be constituted as two independent memory means which are 

separated from each other. The first memory means and the 

second memory means may be formed to coexist in a single 

memory means, sharing the memory area of the above single 

memory means. 
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The prior art system has used a single standard clock system 

and realized only the high-speed operation mode and the 

low-speed operation mode by executing the frequency division of 

the above standard clock. On this point, different from the 

above prior art system LSI, the present invention adopts a 

plurality of standard clock systems. Accordingly, the clock 

generation circuit (558) is made up of a PLL (573) which receives 

a plurality of standard clocks (MCLKO, MCLKl, MCLK2) and 

generates, if need be, the clock obtained by multiplying the 

standard clocks, and a frequency division/selection portion (574) 

which divides the frequency of the standard clock or the 

multiplied standard clock, or selects the same. With this, it 

becomes possible to construct. the system LSI having a variety of 

ordinary operation modes (highest-speed operation mode, 

high-speed operation mode, low-speed operation mode, 

lowest-speed operation mode, and so on). 

Furthermore, when expressing the relation between the 

current clock state and the clock state after transition by using a 

function (clkgear) in the form of the clock control library, it 

becomes possible to dynamically and speedily control a plurality 

of clocks in the ordinary operation mode, as if it were a 

gear-change operation. In this way, the clock state can be 

controlled more finely. 

Still further, according to the invention, the system control 

circuit includes a register, and the control making the ordinary 

operation mode transit to the special mode is carried out by 

changing the value of this register. At this time, as the register 

setting is kept unchanged after completion of transition to the 

special mode, the reverse transition from the special mode to the 

ordinary operation mode can be carried out by just releasing the 
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special mode with the help of the external interruption, thus, the 

transition control being made much easier. 

It is preferable that the clock control library is made up of a 

plurality of libraries and a main library, the former controlling 

the system control circuit and the clock generation circuit as well 

to transit the clock state supplied to the central processing unit 

and the latter being called by the application program and 

selecting any one of the libraries in correspondence with the 

clock state supplied to the central processing unit. 

As described above, the clock control library is made up of the 

main library and a plurality of libraries. With execution of the 

function (clkgear) corresponding to the library as selected by the 

main library, it becomes possible to dynamically control the 

circuits associated with the clock control, that is, the clock 

generation circuit and the system control circuit. 

It is preferable for the main library to be described in the 

same programming language as the application program. 

The main library and the application program are described in 

the same programming language and the application calls the 

main library by using the above same language. With this, it 

becomes possible to realize a flexible interface enabling the .user 

to handle it with ease and also enabling the user to select the 

power management system which is the most suitable to his 

system. At present, with regard to the above-mentioned 

language, the invention assumes the C language, which is a 

high-level language and, now a day, is widely adopted in the 

development of the software. Even though a certain higher-level 

language would come out in future, it is needless to say that the 

descriptive language of the library could be suitably altered 

without causing any change in the essential constitution of the 
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Furthermore, it is preferable for each library to be described 

in a programming language which is able to directly control the 

clock generation circuit and the system control circuit as well. 

With use of such language, the hardware in association with 

the clock control, that is, the clock generation circuit and the 

system control circuit can be directly controlled by the library. 

As an example of such language, the invention supposes the 

assembler language for the time being. 

The special mode includes the first special mode (Halt Mode) 

which halts the clock supply to the principal constituents of the 

central processing unit, the second special mode (Stop Mode) 

which stops the clock of the entire central processing unit, and 

the third special mode (Sleep Mode) which puts the power source 

of the entire central processing unit into the sleeping state. 

With provision of the above-mentioned three modes, it 

becomes possible to establish the constitution which can freely 

manages the reduction of the power consumption 

It is preferable for the system control circuit to be provided 

with the frequency division ratio setting register (563) for setting 

the frequency division ratio of the clock in the clock generation 

circuit, the clock halt registers (564, 565) which receive the clock 

signal from the clock generation circuit to carry out the setting 

for stopping or supplying the individual clock signal, and the 

status register (567) for judging the status of the central 

processing unit immediately after being released from the third 

special mode. The above three registers, that is, the frequency 

setting register, the clock halt register, and the status register 

may be constituted by separately using a single register or by 

complexly using two or more registers. The design of the bit 
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length and the meaning of each bit may be suitably changed to 

meet the specification of the system. 

With provision of the clock halt register as the register of the 

system control circuit, it becomes possible to control the 

transition of the clock state to the first special mode (Halt Mode) 

which halts the clock supply to. the principal constituents of the 

central processing unit, and also the transition to the second 

special mode (Stop Mode) which stops the clock of the entire 

central processing unit. Furthermore, with the provision of the 

status register, it becomes possible to control the transition of 

the clock state to the third special mode (Sleep Mode) which puts 

the power source of the entire central processing unit into the 

sleeping state. 

It is preferable for one of the standard clocks to use the 

frequency of 32.768 kHz. 

(l A ~ ~ The quartz oscillator for use in a wristwatch may be used for 

'# 1.,. • ( obtaining the frequency of 32.768 kHz. With use of the clock of 

which the frequency is very low comparing the ordinary operation 

mode which is operated at the frequency of several tens MHz 

through several hundreds, it becomes possible to realize the 

substantial wait mode. 

Brief Description of the Drawings 

Certain embodiments of the system LSI according to the 

invention will now be described in detail by way of examples and 

with reference to the accompanying drawings, wherein parts 

having substantially like function and constitution in each of 

several figures are identified by the like reference numeral or 

character, and wherein: 

Fig. 1 is a block diagram for explaining the constitution of a 
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CPU, 

Fig. 2 is a block diagram for explaining the constitution of a 

system LSI using the CPU as shown in Fig. 1, 

Fig. 3 is a block diagram for explaining a system control 

circuit, 

Fig. 4 is a block diagram for explaining a clock generation 

circuit. 

Fig. 5 is a block diagram showing an example of clock 

operation mode and the state transition thereof, 

Fig. 6 is a block diagram for explaining. the constitution of a 

clock control library, 

Fig. 7 is a table for explaining call of the clock control library, 

Fig. 8 is a table for explaining parameters possessed by the 

library, wherein (a) indicates input parameters to the library and 

(b) indicates the contents of the input parameters, 

Fig. 9 is a block diagram for explaining a prior art clock 

control circuit, and 

Fig. 10 is an illustration for explaining conventional clock 

operation modes. 

Detailed Description of the Preferred Einbodiments 

(CPU 510) 

Referring to Fig. 1, a CPU 510 includes a processor 511 in its 

. inside. A CPU bridge 520 is between the processor 511 and a 

dedicated high-speed bus 521 and connected with both of them, 

respectively. On one hand, a peripheral bridge 530 is between 

the dedicated high-speed bus 521 and a dedicated peripheral bus 

531 and connected with both ·Of them, respectively. The 

processor 511 includes a core CPU 512 as a main constituent 

thereof and further includes an internal data cache RAM 513 and 
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an internal instruction cache RAM 514 as well. 

A system control circuit 534 is connected with the peripheral 

bridge 530 and is able to receive an external clock from an 

external circuit through an external clock terminal 546. This 

system control circuit 534 has the function of supplying the clock 

to the processor 511 and the other constituents of the CPU 510 

and also has the function of controlling them. 

All of a test interface 522 connected to the dedicated 

high-speed bus 521, a memory control circuit 523, a bus 

arbitration device 524 and an interruption control circuit 525 

belongs to the other constituents of the CPU 510. The test 

interface 522 is connected with an external test bus 542, the 

memory control circuit 523 is connected with an external memory 

bus 543, and the interruption control circuit 525 is connected 

with an interruption signal terminal 545. The dedicated 

high-speed bus 521 is provided with an external terminal 544, 

and the system LSI can be constituted by connecting a user 

device with this external terminal 544. 

In addition to the system control circuit 534, a timer 532 and a 

serial interface 533 having a communication port· 54 7 are also 

connected with a dedicated peripheral bus 531. 

A JTAG terminal 541 is used as a test interface of the processor 

511 itself. 

(System LSI 550) 

Referring to Fig. 2, a system LSI 550 includes the CPU 510 

shown in Fig. 1 as a principal constituent thereof and a dedicated 

high-speed bus 521 extended from the external terminal 544. 

The extended dedicated high-speed bus 521 is connected with a 

read only memory (ROM) 551 storing a clock control library and 

an application program which will be described later, a random 
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access memory (RAM) 552, and a user original circuit group 553. 

tf':r..- '{\~ Furthermore, a perip eral bridge 554 connected with the 

~1;'9' dedicated high-speed bus 2 1 is connected with a power down 

control circuit 556 and a 

557, both of which are on 

power down control circuit 

er original clock generation circuit 

edicated peripheral bus 555. The 

6 realizes the power down by 

controlling the clock distribution wer the entire system LSI. 

The external clock terminal 5J/(p is connected with a clock 

generation circuit placed on the system LSI 560 and supplies the 

external clock to a system control circuit 534. In addition, an 

external interruption control circuit 559 is provided to be 

connected with the interruption signal terminal 545. The 

embodiment of the invention as mentioned above is characterized 

by a system control circuit 534 and a clock generation circuit 558. 

These two circuits 534 and 558 will be explained in the following, 

with reference to Figs. 3 and 4, respectively. 

(System Control Circuit 534} 

Referring to Fig. 3, the system control circuit 534 has the 

function of supplying the clock to the processor 511 and other 

constituents of the CPU 510 and controlling those. A dedicated 

peripheral bus 561 is connected with a various sorts of registers, 

by which the clock supplied to the CPU 510 is controlled. Each 

of these registers will be explained in the following. 

A clock supply wait register 562 is a register having the 

function of setting up the start time of the oscillation of a 

reference clock and ensuring a stabilized period of time during 

which a phase-locked loop (PLL) 573 reaches its locked state. 

This register 562 outputs a control signal CKWT. 

A frequency-division ratio setting register 563 is a register for 

controlling the clock generation circuit 558. This register 563 
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determines a clock frequency-division ratio and outputs the 

control signal CGC. 

A clock halt register 564 is the register that designates two 

clock operation modes of the CPU510, that 1s, a halt mode (the 

first special mode) halting the clock supply to the principal 

constituents of the CPU 510, and a stop mode (the second special 

mode) stopping the clock all over the entirety of the CPU 510. 

This register 564 outputs a control signal PMP. Designation of 

the operation mode and which constituent of the CPU 510 is to be 

given a halt command on the clock supply, are decided by setting 

a specific bit of the register. 

A clock halt control register 565 is a register which outputs a 

clock signal H CLK according to the instruction from the clock 

halt register 564. A clock signal BCLK (IN) causing the above 

instruction is supplied from a clock generation circuit 558 which 

will be described later. 

An ID register 566 is a register for reading out a system ID 

which identifies a sort of the CPU 510 and so on. 

A status register 567 is a register for indicating the status of 

respective peripheral devices. This status register 567 notifies 

the handshaking state in the inside peripheral devices of the CPU 

510, immediately after being released from the Sleeping mode 

(the third special mode), which is one of the clock operation 

modes of the CPU 510 and halts the entire power source of the 

CPU 510. The notice of the handshaking state is executed by 

setting a specific bit of the register. 

Each value of registers 562 through 567 is directly designated 

by the processor 511 through the dedicated peripheral bus 561. 

Having explained in detail the constitution and function of the 

system control circuit 534 in the above, we now move to the clock 
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generation circuit 558. 

(Clock Generation Circuit 558) 

Referring to Fig. 4, the clock generation circuit 558 supplies 

the external clock to the system control circuit 534. The output 

of each quartz oscillator is inputted to each of terminals MCLKO 

(62.5 MHz), MCLKl (50 MHz), and MCLK2 (32. 768 KHz), of which 

each constitutes a base oscillation of various clocks supplied to 

the system. 

A clock control portion 571 controls various sorts of clocks. A 

control signal CKWT inputted to the clock control portion 571 is 

an input signal from the clock supply wait register 562 of the 

system control circuit 534 and is used for ensuring the stabilized 

period of time of the PLL 573. 

A control portion 572 controls the entirety of the clock 

generation circuit 558. The control signal CGBSTP inputted to 

the control portion 572 is a signal which halts the clock of the 

clock generation circuit 558 itself. In the sleep mode which will 

be described later, halt of oscillation is instructed by an output 

signal OSCEN. Moreover, the control portion 572 outputs a 

signal CLKEN controlling the supply /halt of the clock to a 

frequency-division I selection portion 57 4. 

The PLL 573 generates the stabilized high frequency clock (48 

through 240 MHz) in synchronization with the clock MCLKO as 

supplied. Thus, it is possible to select four clock systems 1n 

total if combined with the above various sorts of clocks. The PLL 

573 can be halted with a control signal PLLEN. 

All the clocks are divided into frequencies and selected in the 

frequency division/selection portion 574, of which the principal 

output signals are a clock· FCLK of the core CPU 512, a clock 

BCLK (OUT) as used for access from the dedicated peripheral bus 
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521, and a timer clock TMCLK. Control signals used in the 

frequency division/ selection portion are the operation clock FCLK, 

a control signal CSEL over the clock BCLK (OUT) as used for 

access from the dedicated peripheral bus 521, and a control 

signal TMSEL over the timer clock TMCLK. 

As described before, the further object of the invention is to 

most suitably reduce the power consumption of the system LSI by 

dynamically and speedily control a lot of various frequencies as 

used in various modes from the high-speed operation mode to the 

low-speed operation mode. As shown in Fig. 2, the system LSI 

550 is made up of the CPU 510 using the processor 511 and the 

user original circuit group 553. Therefore, the clock supplied to 

the processor 511 has to be able to respond to the request of the 

processor 511. 

Q;l?:;P The ~rocessor 511 as used in the curr nt embodiment has two 

operatiOn modes, one being a fast bus ode and the other being a 

synchronous mode. The fast bus an operation mode 

wherein the clock BCLK as used fo access from the dedicated 

peripheral bus 521 is used by bot of the processor 511 and the 

dedicated peripheral bus 52 1. mode is an 

operation mode wherein the ope tion clock FCLK of" the core CPU 

510 is used in the processor 5 1 while the clock BCLK for access 

use is used in the dedicated P. ripheral bus 521. 

The clock BCLK for acces use of the dedicated peripheral bus 

521 is processed by mea s of the frequency division/ selection 

portion 574 as shown i Fig. 4 to have a frequency equal to or 

1/2 of the clock FCLK f ruse in the core CPU. The switchover of 

these modes is carrie out by setting the register of the core CPU 

512. 

In case of the CPU 510, the clock FCLK for use in the core CPU 
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and others could be set in detail in the register group inside the 

system control circuit 534 as shown in Fig. 3. The function 

capable of dynamically and speedily controlling the clock group 

like this will be called "Clock Gear" hereinafter in the ·present 

specification. In the following description on the current 

embodiment, however, it is assumed that the clock gear control is 

possible only in the fast bus mode. 

Fig. 5 shows, by way of an example, some clock operation 

modes which can be taken according to the current embodiment, 

more particularly, those which can be taken by such a circuit 

constitution having a dynamic random access memory (DRAM} 

inside the system LSI and allowing the lowest-speed operation 

mode to exist. Transition between these modes is carried out by 

means of the above-mentioned clock gear, which is described in 

detail in the following. 

As shown in Fig. 5, the embodiment provides eight operation 

modes STNn (n: integer of 0 through 7). Five operation modes 

STNO through STN4 belong to an ordinary operation mode 11 

while remaining three operation modes STN5 through STN7 

belopg to a special mode 12. 

In the ordinary operation mode 11, there are an initial 

operation mode STNO, a highest-speed operation mode STN 1, a 

high-speed operation mode STN2, a low-speed operation mode 

STN3, and a lowest-speed operation mode STN4, of which the last 

four (i.e. STNl to STN4) are responsive to the operation speed of 

the CPU 510. 

Furthermore, in the special mode 12, there are included a halt 

mode STN5 halting the clock supply to the principal constituents 

of the CPU 510, a stop mode STN6 stopping all the clocks of the 

CPU510, and a sleep mode STN7 halting all the power sources of 
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the CPU 510. In Fig. 5, several frequencies as written in the 

ordinary operation mode 11 indicate those of the clock BCLK as 

used for access from the dedicated peripheral bus 521. 

The base oscillation of the clock (including an overtone) has 

three frequencies of 62.5 MHz, 50 MHz, and 32.768 KHz, which 

correspond to terminals MCLKO, MCLK1, and MCLK2 as shown in 

Fig. 4, respectively. The frequency of 32.768 KHz is generated by 

using the quartz oscillator for use in a wristwatch. The output 

of the PLL 573 is synchronized with the base oscillation. MCLKO 

and is multiplied up to the maximum of 240 MHz. Therefore, in 

the system LSI 550, it becomes possible to select the clock 

including those which are multiplied by the PLL 573 from the 

four clock systems in total. 

In Fig. 5, the above-mentioned frequencies 62.5 MHz, 50 MHz, 

and 32.768 KHz, or a half of the first two i.e. 31.25 MHz and 25 

MHz is shown as the clock BCLK for access use. In this case, 

however, an upper limit is determined with regard to the 

operation clock FCLK of the core CPU 12 depending on a 

specification. Also, there is limited the maximum frequency at 

which the clock BCLK for access use is allowed to be used~ 

In the following, five ordinary operation modes and three 

special modes will be explained with reference to Fig. 5. The 

ordinary operation mode will be first explained. 

(STNO: Initial Operation Mode, 25 MHz) 

The initial operation mode is used for setting initial values and 

so on immediately after being reset. As it is difficult for some of 

I/0 devices connected with the dedicated high-speed bus 521, 

the dedicated peripheral bus 531 and. so forth to make a 

high-speed response, the initial setting is carried out in the 

initial operation mode by means of the low-speed clock. 
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Immediately after being reset, the core CPU 512 is in the fast 

mode. 

(STN1: Highest-Speed Operation Mode, 62.5 MHz) 

The highest-speed mode is the mode for operating the dedicated 

high-speed bus 521 and the dedicated peripheral bus 531 at 

high-speed. Consequently, the power consumption by the entire 

system becomes large. 

(STN2: High-Speed Operation Mode, 50 MHz) 

~~~ The clock speed in igh-speed operation mode is slower than 

( that in the highest-s operation mode (STN 1), but the 

application can be operat d at a sufficient speed in this operation 

mode. The reason why th mode like this is separately provided 

is for smoothly executing there by optimizing 

reduction of the power consum tion by the enter system. 

(STN3: Low-speed Operation Mode, 31.25 MHz) 

The low-speed operation mode is the mode which substantially 

reduces the power consumption by the entire system. If 

operating a low-speed device like a key board, this mode 

functions sufficiently. 

(STN4: Lowest-Speed Operation Mode, 32.768 KHz) 

The lowest-speed operation mode substantially realizes the wait 

mode of the system and reduces the power consumption of the 

entire system to a great extent. In this case, however, as the 

clock supply to the system is not completely halted, this 

operation mode can quickly transit to the above-mentioned 

low-speed operation mode and others. 

The memory control circuit 523 as shown in Fig. 1 controls the 

external DRAM and others by means of an external memory bus 

543. At this time, the above-mentioned base frequency 32.768 

KHz is used as a clock for refreshing the DRAM. As this is 
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depending on the standard of the DRAM, if taking a frequency 

lower than the above frequency in the lowest-speed operation 

mode (STN4), the memory control circuit 523 controlling the 

DRAM has to be operated in the self-refresh mode. 

Five ordinary operation modes according to the invention have 

been explained in the above. Now, we move to the explanation of 

special modes. 

(STN5: Halt Mode (First Special Mode)) 

,.. f(Le.> The halt mode is the mode for halting the clock supply to 

(}:vr ( principal constituent of the CPU 510 as shown in Fig. 1, that is, 

the processor 511, the CPU bridge 520, the peripheral bridge 530, 

the bus arbitrary forth. Transition to the halt 

mode is executed, the application side, by setting HALT of 

the clock halt register 4 in the system control circuit 534 as 

shown in Fig. 3. this, the operation of almost devices 

operated with high-spee clocks is halted, so that the power 

consumption by the entir system can be reduced to a great 

extent. However, peripher 

under this condition. For 

devices are still in operation even 

as the interruption control 

circuit 525 is still in ope ation, it can accept the external 

interruption, thus being abl to reopen· the clock supply by a 

means other than resetting it. 

(STN6: Stop Mode (Second Special Mode)) 

The stop mode is the mode for stopping the clocks of the en tire 

CPU 510. Transition to the stop mode is executed, from the 

application side, by setting STOP of the clock halt register 564 in 

the system control circuit 534 as shown in Fig. 3. The control 

signal CGBSTP as shown in Fig. 4 instructs the stop of the clock 

generation circuit 558 according to the embodiment of the 

invention. As a result, the power consumption of the entire 



0483

.::!1..1Dl.2SJL7SS ru 092:1:1012 

FOKI02009 /US 21/31 

system comes to mainly depend on the leakage current. 

Accordingly, this very effectively works in a battery-powered 

portable device. If the internal RAM 552 is constituted with a 

DRAM, the memory control circuit 523 has to be kept in the 

self-refresh mode. 

(STN7: Sleep Mode (Third Special Mode)) 

The sleep mode is the mode for stopping all the power sources 

of the CPU 510. The control of this mode is executed by a power 

MOS (not shown) connected in series with the power source. 

Transition to the sleep mode is executed, from the application 

side, by setting the internal register of the power down control 

circuit 556. Release from the sleep mode is carried out by using 

a hardwear signal to the power-down control circuit 556 which is 

the peripheral device not stopped yet. At that time, as the data 

stored in the internal DRAM and so on is era zed upon the stop of 

clocks, it would take a considerably long time for completely 

recovery the application. 

It is possible to make transition from any one of ordinary 

operation modes to any one of special mode. The application 

program is able to make the ordinary operation mode transit to 

the special mode by calling the call function of an objective 

special mode as designated. Inversely, in order to return from 

the special mode to the ordinary operation mode, it is needed 

only to release the special mode because the setting of the 

register in the system control circuit 534 is kept unchanged. 

Release of the special mode is carried out usually by the external 

interruption which is controlled by means of the interruption 

control circuit 525 as shown in Fig. 1 or, if need be, by means of 

the external interruption control circuit 595 as shown in Fig. 2. 

In Fig. 5, a plurality of parenthesized numerals appended to 
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each of arrows transiting among vanous states {modes) indicate 

libraries corresponding to those state transitions. The above 

parenthesized numeral is referred to as "state transition 

number." The library will be explained later. 

Comparing the clock operation mode of the invention with the 

case of the ST7 core as shown in Fig. 9, it will be understood that 

the ST7 core divides the frequency of the clock from a single 

clock system and assigns the divided one to the low-speed 

operation mode while in the embodiment of the invention, the 

clock from the four clock systems can be put in a proper use. 

Especially, the output from the PLL 573 is added to one of 

choices as a new clock system. Furthermore, a substantial wait 

mode has been realized by using the frequency of 32.768 KHz 

generated by the quartz oscillator for use in the wristwatch as a 

base oscillation. This has been done for the purpose of the 

invention, which is to dynamically and quickly control the clock 

with a lot of frequencies covering the wide range of the operation 

modes from the high-speed operation mode . to the low-speed 

operation mode based on the concept we call the clock gear. 

The special mode of the clock operation is full of varieties. The 

invention further .includes the sleep mode in addition to two 

modes, that is, the halt mode and the stop mode which are 

usually equipped, thereby freely control the reduction of the 

power consumption. Especially, it belongs to the characteristics 

of the invention that the transition from the ordinary operation 

mode to the special mode can be freely set from the side of the 

application program and also that the reverse transition can be 

executed with ease by means of the external interruption. 

· . r ~r? Further, in order to reduc'\ the power consumption of the entire 

~ 
1 

system without losing the ve"atility of the core CPU 521, there 
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are provided in the CPU 510 the sys em control circuit 534 and 

the clock generation circuit 558 ccording to the invention. In 

this way, in the dynamic clock ontrol according to the invention, 

the clock of the core CPU in the system LSI 550 as well as 

the CPU 510 can be contro 

The control program group (referred to as a clock control 

library hereinafter) for embodying the concept of the above clock 

gear will be explained in the following. 

The clock control library makes it possible to realize a real 

power management from· the side of the application program by 

using the C language. Fig. 6 shows the structure of the clock 

control library 32 according to the embodiment of the invention. 

When calling libraries 34 from an application program 31, the 

first thing to be done is to call a main library 33. This call is 

done by using the C language. The main library 33 is compiled 

also with the C language. The main library 33 selects either one 

of the libraries 34 in correspondence with the state of the 

application program 31 and achieves the transition between 

operation modes of the clock. 

All the libraries 34 are compiled with the assembler language. 

This is because the clock control associated hardware has to be 

con trolled directly. To put it concretely, the system control 

circuit 534 as shown in Fig. 3 and the clock generation circuit 

558 as shown in Fig. 4 belong to the clock control associated 

hardware. 

The operation of calling and selecting the library 34 by the 

main library 33 is carried out by involving the input parameter 

and others related thereto as shown in a table of Fig. 7. 

Furthermore, this figure shows a library function which is called 

in correspondence with the state transition of the clock, the input 
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parameter and the jump table number. Still further, the jump 

table number indicates the relative address where the library 34 

is located. The table also shows that a different library function 

is used depending on whether or not the DRAM is included in the 

system LSI and whether or not the lowest-speed operation mode 

is included as the clock mode. 

A table as shown in Fig. 8 indicates what parameters each 

library has. With these parameters, the library executes the 

processing of setting the memory parameter, switching of the 

clock, switching the clock mode, and so forth. Fig. 8 (a} 

indicates the library and the input parameter group as 

designated thereby. In each column ([1)) to ([8]) of the table, 

there are listed up the value of the input parameter. 

In the next, the contents of each input parameter will be 

explained with reference to Fig. 8 (b). 

A memory parameter changing pattern [ 1] executes the change 

of the parameter setting in the memories (RAM, ROM, I/ 0, DRAM 

existing in the system LSI, and so forth) for operating them to 

meet· the clock speed. For instance, when changing (gear up) 

from the lower-speed operation mode to the high-speed operation. 

mode, the value OxOO is designated, thereby the memory 

parameter being changed to the memory parameter for high-speed 

use. Inversely, when changing (gear down) from the high-speed 

operation mode to the low-speed operation mode, the value OxO 1 

is designated, thereby the memory parameter being changed to 

the memory parameter for low-speed use. 

A CPU clock mode [2] designates the changeover between two 

operation modes, that is, the synchronous mode and the fast bus 

mode. The value OxOO is designated in the fast bus mode while 

the value OxO 1 is designated in the synchronous mode. 
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Continuing to explain other input parameters, an external ROM 

memory parameter [3] designates a ROM type. An external 

SRAM memory parameter [4] designates q. SRAM type. An 

external I/0 memory parameter [5] designates an I/0 type. The 

value of SDRAM/EDO - RAM parameter [6] is made available in 

the range of OxOO through Ox09 if the DRAM is SDRAM, and also 

made available in the range values of OxOO through OxOa if the 

DRAM is EDO-RAM. PCGBCNTO SET VALUE [7] or PCGBCNTl 

SET VALUE· [8] determines a value to be set to the frequency 

division ratio setting register 563 as shown in Fig. 3, and 

designates the base oscillation, the clock frequency division ratio, 

and so forth. In all the parameters as mentioned above, there is 

no need for any input parameter to be set if its value is Oxff. 

In Fig. 5, a plurality of parenthesized numerals appended to 

each of arrows transiting among various states (state transition 

number) indicate libraries corresponding to those state 

transitions. If the clock state transition is desired on the side of 

the application program s, just call the library corresponding to 

the state transition number by designating it, and the state 

transition will take place as desired. 

The library function and the state transition number not always 

have a relation of one to one correspondence. One library 

function may realize a plurality of state transitions in response to 

the above-mentioned memory parameter change pattern. For 

instance, assuming that the application program 31 has carried 

out the control for switching the clock from the low-speed 

operation mode to the high-speed operation mode at the first line 

of the table as show in Fig. 8 (b), the main library 33 calls the 

library 0, to put it concretely, calls the library function clkgear 9 

to the relative address OxOO by means of the input parameter 
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OxOO. 

At this time, if the current clock mode is the low-speed mode 

(STN3), the state transition number becomes (5) as shown in Fig. 

5, and if the current dock mode is the high-speed mode (STN2), 

the state transition number becomes (3). Besides the clock 

control like the above, the library 33 is able to cope with various 

jobs such as halting PLL, setting the time, setting the frequency 

division ratio of an external circuit, and so forth. 

As explained in the above, in the system LSI according to the 

invention, the main library 33 is prepared as an interface using 

the C language, so that the application program 31 is able to call, 

with ease, an individual library 34 necessary for the clock 

transition under the control of the main library 33. Furthermore, 

all the libraries 34 are compiled in the assembler language, which 

is very suitable and helpful for the control of the system control 

circuit 534 as described above. The structure of the clock control 

library 32 as mentioned above makes it possible to realize the 

system LSI of the Low power consumption type with ease, which 

has been earnestly desired by a lot of users. 

The system LSI according to the invention has been discussed 

so far by way of an exemplary example and with reference to the 

accompanying drawings, but the invention should not be limited 

to this example. It is apparent that one who is skilled in the art 

may make various variation or modification of the invention 

within the category of the technical thoughts as recited in the 

scope of claims for patent attached hereto. It is understood that 

such variation or modification naturally belongs to the technical 

scope of the invention. 

The following are principal effects brought by the invention. 

With a plurality of standard clock systems, it becomes possible 
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to construct a system LSI having a variety of ordinary operation 

modes (highest-speed operation mode, high-speed operation mode, 

low-speed operation mode, lowest-speed operation mode, and so 

on). 

Furthermore, when expressing the relation between the current 

clock state and the clock state after transition by using a 

function {clkgear} in the form of the clock control library, it 

becomes possible to dynamically and speedily control a plurality 

of clocks 1n the ordinary operation mode, as if it were 

gear-change operation. In this way, the clock state can be 

controlled more finely. 

Still further, according to the invention, the system control 

circuit is provided with the register, and the control making the 

ordinary operation mode transit to the special mode is carried out 

by changing the value of this register. At this time, as the 

register setting is kept unchanged after completion of transition 

to the special mode, the transition from the special mode to the 

ordinary operation mode is carried out just releasing the special 

mode by means of the external interruption. Consequently, the 

transition control is made much easier. 

Still further, according to the invention, the main library of the 

clock control library and the application program are described 

by using the same program language, and call of the main library 

from the side of the application program is carried out also by 

using the same program language. This makes it possible to 

realize such a flexible interface as handled by the user with ease, 

thus enabling the user to select the power management system 

which is the most suitable to his system. 
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What is claimed is: 

1. A system LSI having a plurality of ordin ry operation modes 

and a plurality of special modes in 

supplied to a central processing unit, 

the clock state 

the first memory means storing a library for 

controlling the clock state between said ordinary 

operation modes; 

a system control circuit having a egister and carrying out the 

clock state transition between 

said special mode in response 

register, and also carrying out 

said ordinary operation modes 

library; 

a clock generation 

clocks and generating 

ordinary operation mode and 

e change of the value of said 

e clock state transition among 

response to said clock control 

receiving a plurality of standard 

clock supplied to said central 

processing unit o the control of said system control 

circuit; and 

the second memory m ans storing an application program; 

wherein call of said clock control library and cha·nge of said 

register value are contr lled by said application program. 

2. A system LSI as laimed in claim 1 wherein said clock control 

library comprises: 

a plurality of libraries which control said system control 

circuit and said lock generation circuit as well to transit the 

clock state suppl ed to said central processing unit; and 

ry which is called by said application program 

one of said libraries in correspondence with the 
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clock state supplied to said central proc ssing unit. 

3. A system LSI as claimed in claim wherein said main library 

is described in the anguage as said application 

program. 

4. A system LSI as claimed in laim 3 wherein said application 

program and said main library re described in the C language. 

5. A system LSI as in claim 2 -wherein each of said 

libraries is described in a rogram language capable of directly 

controlling said clock ation circuit and said system control 

circuit as well. 

6. A system LSI as c aimed in claim 5 wherein each of said 

libraries is described in an assembler language. 

7. A system LSI laimed in claim 1 wherein said special mode 

comprises: 

the first speci 1 mode in which the clock supply to the 

principal constitu nts of said central processing unit is halted; 

the. second ecial mode in which the clock of the en tire 

central processi g unit is halted; and 

the third s ecial mode in which the power source of the entire 

central proces ing unit is halted. 

8. 

control eire it comprises: 

a freqJency division 

frequen~f diviswn ratio 

1n claim 7 wherein said system 

ratio setting register which sets the 

of the clock in said clock generation 
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circuit; 

a clock halting register which receives 

said clock generation circuit and individu lly sets the clock 

signal to be halted or supplied; and 

a status register which judges 

processing unit immediately after being eleased from said third 

special mode. 

9. A system LSI as. claimed laim 1 wherein said clock 

generation circuit comprises: 

a PLL receiving a plurality of s 

need be, the clock obtained by 

ndard clocks and generating, if 

ultiplying said standard clocks; 

and 

a frequency 

frequency division or selec 

portion carrying out the 

said standard clock or said 

multiplied standard clock. 

10. A system LSI as aimed in claim 9 wherein one of said 

a frequency of 32.768 kHz as a base standard clocks 

oscillation. 

11. A 

memory 

each other. 

12. A 

memory 

coexist in on 

as claimed 1n claim 1 wherein said first 

said second memory means are constituted 

t memory means which are separated from 

as claimed in claim 1 wherein said first 

and said second memory means are formed to 

means, sharing the memory area of said 
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Abstract of the Disclosure 

- 'J\ There is disclosed a system LSI cap ble of dynamically and 

¥ f' (speedily controlling clocks of various fr quencies as used in the 

wide range of operation mode, from he high-speed operation 

mode to the low-speed one and, in a ition, enabling the user to 

select a system of the low power con umption type, which is most 

suitable for his own system. system LSI includes a ROM 

551 storing a clock control libra for carrying out the clock state 

transition between the ordina operation modes, and a system 

control circuit 534 having a register and carrying out the clock 

state transition between e ordinary operation mode and the 

special mode in respon e to the change of the value of the 

register, and 

the ordinary 

library. 

out the clock state transition among 

modes in response to the clock control 

The call of the lock control library and change of the register 

value are control d by the application program. 

The main li rary of the clock control library is described 1n 

the C languag and is called by also using the C language. 
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App for use through 9/30/98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwoik Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number, 

Declaration and Power of Attorney For Patent Application 

Japanese Language Declaration 

f.LJJ){±5fT, fl.i!f~IL OOiliHirlleel)fJ.Cl).a;~ OYi~ 1:: ~~ 2: n 
f:_$1) -z'To 

Tlleel)~ f*Cl)~f3q 1:: M ~ -c ~::tt~IHJI;: lle~ 2: n, Jl<fwti±IM 
L '"(I, '-0~(3q~~q;:--JI,''"C, tf.il~:I&Wt.~>--JIIft-Cl)~J3q:11f CF 
Eel)a~~---:)(7)•~ b~<~:~&wn~*~~J3q:11f-c'~-O 

.!:: (rlleel)~f*il~:rlJ&Cl)•if) f~c-n''*T" 

J::E~f3qc7)(3q*P!if (rlleel)-tl-c' x F!Jili--Jt-'-c" ,t~1t '•ifl::l:, 
*ilfl;:%f,;f1) ll:, 

0 

u~.•~~*•IHl~~~J::ren~•c7)(3q••~•~~. 
~:g~l!I!M L -c~t '-0:::.!:: ~:::::: 1::~J3q ~ ;t-t o 

u~~M-~$Ams7~•1~56~~~•2:n-O~ 
:to IJ, tl<fwtfif.ll-Cl)~~~;:--Jv'"C1i!~t~fR¥R:a-OO:>T<T-O.~ili 
JiJ,Q::, ~ ~~bi:J;tTo 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 

next to my name, 

I believe I am the original, first and sole inventor (if only one name 

is listed below) or an original, first and joint inventor {if plural 

names are listed below) of the subject matter which is claimed and 

for which a patent is sought on the invention entitled 

System LSI 

the specification of which is attached hereto unless the following 
box is checked: 

D was filed on 
------~---------------as United States Application Number or 

PCT International Application Number 
and was amended on 
{if applicable). 

I hereby state that I have reviewed and understand the contents of 
the above identified specification. including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section I .56, 

Page 1 of3 

Burden Hour Statement: This form is estimated to take 0.4 hours to copulate, Time will vary depending upon the needs of the individual case. Any comments on the 

amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademaik Office, Washington,DC 20231, DO NOT 

SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks, Washington, DC 20231. 
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PTO/SBII06(8-96) 

Appro ruse through 9130/98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

·under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Japanese Language Declaration 
( 

-,k-§Xi~-=- -;;Et-) 13 /~po ..§.. l5 ~ 

f.l.l;t, *OOitJI!)Jg 3 5 ~ 1 1 9 ~ (a) - (d) J:ffxl;t 3 6 5 ~ 
<h> J:ilit;:£~TliEO), *OOJ.;J.;>!-.O)OOO)~t.t< ~ b-tJoo:a-m 

}E 1...- ··n, '·M'~'Wl'Ubh~*~ 3 6 5 (a) JfiJ;::£--:5 < 00~/:I::IRJt X 
l:t;>!-.00-c'O)~WJ'I±!IQ b 1...- < l:t~IY:l~IDJ:O)I±!IQI;: .-:>It'\:" O);>j-.00 
«Bt:~:ft-;:. ::.1::.:±~-T .o e: ~ b 1::., ~.$'i:~:ft-:±~ L- -cv' .o, 
*ttliQO)MI;::/:1::1~ ~ nt;:~Wf* t;: l:t~IY:J~ID£0);>!-.00/:I::IM:f!:- J;;J. 

Tl::., f¥<P<J:ft--v-P-t-.O::.C:-e, 71<1....\:"v'*-To 

Prior Foreign Application(s) 

;>!-.00-z"O).$'i;fil±l~ 

JP2002-047696 
(Number) 

(=li%) 

(Number) 

(3:%) 

JAPAN. 
(Country) 

(00~) 

(Country) 

(00~) 

f.t.l;t, m3 5~*00$:141 1 9~ (e) J:ilil::.£v'\:"TJIEO)* 
OO~WfttlliHlUE:I;:JIE~ ~tt.t;:~fJJ:ft-;:. ::.l::.±~v't;: L *-To 

(Application No.) 

( ttll!i=ii%) 
(Filing Date) 

(ttl~Q13) 

f.l.l;t, TJIE0)*00i*Am3 5~1 2 O~l::.i15v'\:"TJIEO)* 
oo~WFttlfit::.re~~n.t;:~flL xl±*oo:a-m:~E L -cv'o~WF 
UbJH'f~{f.~ 3 6 5 ~ (c) 1::.;115--:5 < ~fJJ 1!:- ::. ::. !;:::±~ L *-To * 
~-*ttlfiO)%N*8000)P<J8ffi*OOi*Am35~112~ 
m 1J:i!ixr±~WFmn~*~-em}E~nt;:/Ji't:-e.$'i:fi-T .o*oo~ 
Wfttll!ii::.00:7J< ~ n-cv 't.tlt '~.!! 1J, -{-O).$'i:ff*OOttlfiiH~ttl13 
J;JJ>i't-z":;4;:1±ll!i~O) 13 *IEt*l* t;:l;t~W!'Ub7J~if.~OOI~U!~ttl13 * 
-eO)WJillJ<Pt;:A~~nt;:, ii~mJwi't:am s 7~ 1 ~ 5 6J:ili 
-e}E¥it ~tt.t;:~m:Jf~O);ff~I::.OO-t- o!U'U.tt\1i¥fH;: .-:>It'\:" 00 
7F¥!~il;;b,o::. ~:a-m=: L "llt'*-To 

(Application No.) 

( ttl.fi=li%) 

(Application No.) 

(ttl~=ii%) 

(Filing Da:te) 

(ttl~ 13) 

(Filing Date) 

(ttl~ 13) 

'f.L.I;t, f.l. § ,!lt0)~=:1;:£--:51t'"t":;4;:1!:1§i!''i'l:f.l.il;fff.t? ~ 
IY:Ji!>:Jt:~l:ib IJ, tJ>.-:>'f.l.O)}\.:Ep Lt;:tff~ ~ f./.O)fg Co~::.? 
t;::£--:5 < ~~Y:JtJ>:~-cJt:~-eib.o ~* c -ctt'o::. e:, ~ Gl::.t& 
~l::.t.t ~h.t;:J1lt~O)~IY:J&lf-ttt.C: fi'IJ~O)ff~I±*OOi*Afff 
1 8 ~· 1 0 0 1 ~1;::£--:5~, iii~* t;:l;t~~, b L < i:t-t 
O)f,llj/Jt;: J: IJ ;tJ;fii ~ :n.o;:. ~, -t t..."l-t-0) J: ? t.t$:~1::. J: .o 
J1it~O)Jlrg!;j~fif.t ;tl:f, ttlfi 1...- t;:, Xl:t~l::.m:PJ ~ h.t;:~WJ' 
O)ffWJ~tM;;::bn-5::. C: ~~~!$ L, J:-:>"l::. ::.!;:J:.JIEO) ::.· C: 
< gff:ft"fllL*-To 

I hereby claim foreign priority under Title 35, United States Code. 

Section 119 (a)-(d) or 365 (b) of any foreign application(s) for patent 

or inventor's certificate, or 365 (a) of any PCT International 

application which designated at least one couni.Jy other than the 

United Stales, listed below and have aJso identified below, by 

checking the box, any foreign application for patent of inventor's 

certificate, or PCT InternationaJ application having a filing date 

before that of the application on which priority is darned. 

February 25, 2002 
(Day/Month/Year Filed) 

( I±Uifi if. A 13 ) 

(Day/MonthlY ear Filed) 

<ttlmif.A s > 

Priority Not Claimed 

i\'Bt#f:±:5it.t L 

D 

D 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 

(Application No.) 

(ttl~Q=Ii%) 

(Filing Dale) 

(ttlfi 13) 

I hereby claim benefit under Title 35, United States Code, 
Section 120 of any United Stales application(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States of PCT 
ln!ernationaJ application in the manner provided by the first 
pamgraph of Title 35. United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing dale of the 
prior application and the nationaJ or PCT International filing dale of 
application. 

(Status: Patented, Pending, Abandoned) 

(~i'JL: ~Wfm:"Jitr, 1*-mi.<P, :t&::ilitf) 

(Status: Patented, Pending, Abandoned) 

( ~m. : ~m:WF PI itt, 1*-mi. <P, 1&311iiti) 

I hereby declare that all statements made herein of my own 
knowledge are true and that aJJ statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fme or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United Stales Code and the such willful faJse statements . may 
jeopardize the vaJidity of the application or any patent issued 
thereon. 

Page 2 of3 
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Patent and Trademark Office; U.S. DEPARTMEI\'T OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

Japanese Language Declaration 
- ( 13*~Wi3~) -

- ~H:~: U~TE~-~~~L~.*lli~~M~~-W~ POWER OF AITORNEY: As a named inventor, I hereby appoint 

~-~~*·fi··-~~L~~ff~~#-±*~~ft-A the following attorney(s) and/or agent(s) to prosecute this 

~ VC TE~~~tti~1t'f.= L*~o (#~±. * t.:.l'i-ftl.!II application and transact all business in the Patent and Trademark 

A(J)flC~&V~~'*%~~e(J)::. ~) Office connected therewith (list name and registration number) 

Raymond C. Jones (Reg.No.34,631) and Adam C. Volentine (Reg.No.33,289) 

if~*ff5t: Send Correspondence to: 

VOLENTINE FRANCOS, PLLC 
12200 Sunrise Vally Drive Suite 150, Reston, Virginia 20191 

llll~m~~fl§5t:: (~WJ&Vm:~'*%) Direct Telephone Calls to: (name and telephone number) 

Adam C. Volentine 
VOLENTINE FRANCOS,PLLC 

Telephone: (703) 715-o870, Fax: (703) 715-o877 

Ill-* t.:.l'i1'ff--~~~ Full name of sole or first inventor 

Hitoshi ENDO 
-~~~~~ t:Ht Inventor's signature Date 

JL·r...' i.. ~ tkb c_ + 1 er q, 2002 
ttm Residence 

Tokvo , Japan 
002 Citizenship 

Japanese 
f.L.'l!iW Post Office Address 

c/o Oki Electric Industry Co. , Ltd. 

7-12, Toranomon 1-chome, Minato-ku, Tokyo, Japan 
m-*fi'J•~~~ Full name of second joint inventor, if any 

m-*fi'J•~~(J)~~ Sft Second inventor's signature Date 

ttm Residence 

002 Citizenship 

f.L.i!tW Post Office Address 

(1'ff.=.J;J.~~3t:IPJ·~~I::---::>1t'-c bfi'J~I::~~ L ~~:a:~ (Supply similar information and signature for third and subsequent 

~::.c) joint inventors.) 

Page 3 of3 
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PATENT APPLICATION SERIAL NO.--------

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

09/24/2002 INRZll 00000080 10251755 

01 FC:101 

PT0-1556 
(5/87) 

740.00 OP 

·u.s. Govemment Printing Office: 2002- 489·267/69033 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 2001 

CLAIMS AS FILED - PART I 

TOTAL CLAIMS 

FOR 

TOTAL CHARGEABLE CLAIMS 

INDEPENDENT CLAIMS 

MULTIPLE DEPENDENT CLAIM PRESENT D 
* If the difference in column 1 is less than zero, enter uo" in column 2 

CLAIMS AS AMENDED • PART II 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 

Hitoshi ENDO 

Serial No.: [NEW] Attn: Applications Branch 

Filed: September 23, 2002 Attorney Docket No.: OKI.396 

For: SYSTEM LSI 

CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Sir: 

~3 ;z -Zr'-tJ 3 u(_ 

Applicant, in the above-identified application, hereby claims the priority date 

under the International Convention of the following Japanese application: 

Appln. No. 2002-047696 filed February 25, 2002 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 

VOLENTINE FRANGOS, PLLC 

Ad££: 
Registration No. 33,289 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703) 715-0870 
Fax. (703) 715-0877 

Date: September 23, 2002 

I 

" " 
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JAPAN PATENT OFFICE 
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This is to certify that the annexed is a true copy of the fo_llowing application as filed 

with this 0 ffice 

l±IJJiiF.ijl3 
Date of Application: 

m • iii % 
Application Number: 

[ ST.lO/C ]: 

m • A 
Applicant(s): 

, I 

~(-1 . 
I, 

1,_ ·' 

· .. (;. \ 

,, 

2002~ 2Jj25B 

tM=B2002-047696 

[JP2002-047696] 

2002~ 5}j17B 

*i=~JT~lr 
Commissioner, 
Japan Patent Office 

ili~*~ ili~%2002-3036263 
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M~v.A-T.b~•~m~~~a~~9o~9~dlm~~~•L-r~~*9!:~JI& 

•'~~*ft~.tto 9 o ~ 9~~~~-~ito ~~OJfJlftOJ~~ ·:f~ tJ ~. 

•~Y~0~-v3~~oif~.bK~~~am~.n-r. •~*9!:~JI&•K~ 

*ft~ .ho 9 o ~ 9 ~~'~IZ t 'L, M~n~ ~ ~~ 1J OJ v'~.hn' ~~:jR~ o Y. ~ ~ ~ 

~-f~tJ~. 

~~do~~~~-~~o. M~l1i1K~fiOJv7..7-.bLSio 

(M~J1t3] M~Y-~~~~~~0~. ~~7~0~-!/3~~oif~.b 

~ ~a.r~OJ~o 9·~ b -gm-r:~~~ .n -r v' o· ~ ~ ~!M'• ~ ~ o, ~*l1i 2 '~~a•OJ 

!/7..7-.bLS Io 

rM~l1i4] -~~~~~~0~. •~9o~9~~1m~~~aoo~v.A 
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7-A iU'J1niEJli§ ~ oo:~trJ~iiJ~Id! :1 o lf7 1>. ~ m-e~ajzfl ~ tvc ~,, .Q.::. t: .~~m t: "9 

· .Q, ~~Jj{ 2 ~ t=. ~j: 3 ~;:~a~O) V 7.. 7-b. L S I a 

r ~)j{lJi 5 J oo~a!M'7* =c- l" ,j:, 

W1E$~~~B·O)~-~-~--~ML~o~~O)~M~W~"9.Qm10)!M' 

7*=t:-Ft:, 

$~~~B·~~O)~CI~~~W~TGm20)~~=t:-l"t:, 

$~~~B·~~O)-~~W~"9.Qm30)!M'~=c-Ft:. 

iO' &; ~.Q.::. t: ~~~ t: "9 .Q, ~)j{Jll 1, 2, 3 ~ t=. tt 4 0) ~,, i'"niO'';: £~0) v .A 

TAL S I a 

r ~ )j{ lJi e J oo~a v 7.. -r 1>. ifirJ ~ IEJ i& 'j:, 

WJ£~CI~~~~@Jli§~~~.Q~CI~~O)~-~~-~T.Qf=.~O)~-~-~ 

1/~.A~t:. 

· ooE~o~~~~IEJ•~&;~o~~m~~~-~n~. fiMO)~o~~m~~ 

w~~t=.~~M"9.Qf=.~O)•~~fl~t=.~O)~o~~w~mv~.A~t:. 

MEm30)!M'7*=t:-F~&;--Lt=.00:.0)WJ£$~~~m·O)~~~~~T.Q 

7..7"-~7..1/~7..~ (:, 

~~~t=..::.t:~!M'~t:T.Q, ~)j{J1{5~£80)V7..7"ALSio 

r~)j{lJi 1 J oo~a ~ o ''./ ~ ~~IEJi&~i. 

ooEWBO)a•~o~~~Ah~n~. ~•~ze~•a•~o~~~~ML 

. t=.~ CI ''./ ~ ~~~T.Q P L L t:, 

WiE~-~o~~~t=.~ME~M~nt=.a•~o~~~~-~t=.~~mT.Q~ 

M/~mil~t:. 

~~ ~ t=..::. t: ~~~ t: T .Q, ~)j{Jll 1 , 2, 3, 4, 5 ~ t=. £1 6 0) ~,, i'"niJ·q;: ga 

~O)V.A'TALSia 

(~)j{JJ{ 8) -O)lYrJga&•~ 0 'Y ~ ,i, )jj(31Jit: L~ 3 2. 768kHz~· 

fflv'.Q,::t:~!M'mt:"9.Q, ~)j{J1{7 ~;:ga~O)V.A'TAL S I o 

r ~ a)3 0) ~*HI~~ fl)3) 

(0001) 

r~aJ30)~T .Qf!m~JFJ 
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* ~ llJH1, :::z 7 C P U ~ ;§ T Q ~ .A -T b L S I ~=: iJ' iJ' ~J , % ~=:, 7 7 lJ Jr - ~ 

3Y7'0~5A®8~~®~0~~®·~~-~%R~;§TQ~.A-TbLSI~ 

lifT Q o 

(0002] 

r~*®tt~J 

~.A-TALSI~-~~~Q?~~O:::ZY~0-5®~ffl~-®~~. M~~ 

•§••ID~~~•M~~~•§••~~. m••~~-~~~~~m#ID~~ 

~ ~PJ t:: '-'' ~ ® iJ'tb v 'o -t ® ~ft ~=: ~.A-T A® ~ 0 'Y ~ ~{sf!'-''~ ~t ~ ~.A-T A~ 

~®MW•~~-N~~~tt~~~Qo T~b~. ~-0~~~-~~~Q~ft 

':£1-i-.0~-® ~ 0 ~ ~ ~~~ G, *f-~':£1 •• ® ~ 0 'Y ~ '=: G ~, ~.lt~'-'' 

~~Q~~~~~~.A-Tb~~0MWt~~-N~~Q~~~moo~~Qo~~ 

, ~7..-TALSI~-~~~Q?~~O:::ZY~0-5~~. ~~~Q~ffl~·~ 

AS I C (A p p 1 i c a t i on S p e c i f i c I n t e g r a t e d 

C i r c u 1 t) iJ'tli!~~~~v'Qo AS I'CiJ\;tJldJ.ib*~f::~.A-Tb~'j:, 

t1f!!®~$~Y G~:B~t!"tt::fb~=:, ~~--~~r~'fQ ~ ~ ~ft~~ G~-~~ 

~ ~ t> 6J , -t 0 :::z 7 c P u '== J:: Nn • 7~ •• ~tt Win' ;tJI dJ.ib * ~ ~ "' Q ~ ~ :tJ' Y ~ 

< ~"'0 
[0003] 

~*0 :::z 7 CPU ®-~J ~ G ~, *IE S TM i c r o e 1 e c t r o n i c s 

:f±®ST7 (J;Ar, ST7:::Z7~v'~o) ';:-:J\t'~~fiJ3TQo ~9£1, ST7:::z 

70~ 0 ~ ~$£J.[HJD§4 0 ®~fJ.}3[gf~~Q 0 ~ 1 0£1, S T 7 ::J7®~ 0 ~ ~

fp=£;- J"0~fJ.}3~~~Qo 

[0004] 

~ 9 ':mGt::~~,=:, ~IJN~.:ro s c 1, o s c 2 ~fil:-:J~~~~ 4 1 £"1, ~IJN 

~-To s c 1 , o s c 2 '=:*~~IJN-1- ( ~ :;t- 'Y) ~~I& 6J M~t Q ~ ~ ~==-- ~ ~J ~ 

0 'Y ~ ~~~TQo ~ 0 ~ ~:f<iii£~~4 2 £1~ 0 'Y ~ 7-{ Jll~ 4 3 ~ ~ 0 'Y ~:f<ii~ 

~~ 4 4 iJ' ~-~ ~ ~Qo ~ 0 'Y ~ 7-1 Jll~ 4 3 £1.AJ~~ ~ J ~.:;(~®~.A G t::.· ~ 

0~~~1&~8~, -~~~TQ~~~TQo ~o~~-~$44~. J::m&~ 

~~0~*· ~ 0 'Y ~ :tJ' * £i ~J=: ~-::> 1::~-ft ~==-- ~ 0 'Y ~ ~ :f<ii~ G, ~ 0 'Y ~ 0 n1J 

3 tf:H!E% 2 o o 2 - 3 o 3 6 2 6 3 
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rlflliiftf~ :s: ~ ~ Q • ~ :s: -t Q o 

(0005] 

!fif 2 0 0 2 - 0 4 7 6 9 6. 

~~Y~c~~-•~•45~. -~~v~~46~~c~~~••47~~ 

-~~~.QoH~~V~~46~. ~c~~0~Mre:S:&~L~~. Alli~-~ 

CLKOUT0-fl]:jg®H~:S:li?o ~O·y~~-il~4 7~J:. ~0'Y~ f o s c :S: 

~ • J:t 1 / 4 , 1 / 8 , 1 / 1 6 j:) J:: a 1 / 3 2 ~~ ~ • -t Q 0 :71-• ~ ~ ~ ~ c ~ 

~fcpu~ST73Y~MmB.49~~-~~. Alli~WW$48:S:~t~ 

Alli~-~CLKOUT~~~-~lli~~~.Qo 

(0006] 

s T 1 3 Y ~J:. _t~a ~ c ~ ~ mu•~• 4 o 0ifirJ•'~ J:: ~J, ~ 1 o &;:JJ' G ~ 4 -::J 

0~c~~-~~-~:S:~'t.Qo~~-~~-~~~---·B®1/20M. 

B~M{'F L, ~~M{'F~- ~~ t~:~&MrdlB® 1 /4 , 1 / 8, 1 / 1 6 jg J:: a 
1/32~M~T.Qo m•~-~~~CPU0~C~~~W~T.Q~, Mmm• 

£J:M{'FG~"'.Qo Wit~- ~~£J:~&I31*7J'WitG, S T 7 3Y®~~Jfm~£J:1i 

'J''~fd!.Q o :::. ® J::? td!~~- 1'' :S: cPu ®;&J!U~lh t ~ fi!!,,7J-t':t .Q ~, ~-@ra~H~ 

m§®ffl•m~~~~.Q:::.~~~~Qo 

(0007] 

-~, ~~~C3Y~C-5~~~~bLSI~-~~~.QW-@r~. 37CP 

u '~~r~•m~tt*ltJ'*JldJ.Jb* ~ --c "'td! "'WfttJ d&.Qo :::. ® J:? 1d! cPu :1 7(J) 

-~J~ G~, ~J~~'i. 5€00A RMt±®A RM 9 2 0 T (fAr, A RM:17 ~ "'? 

a ) tJ\d& .Qo A RM:J Y®W-@rtt, J\1'7 -~-* V ~ Y ~ll~tJ\ ~~ T-b L S I ®00 

'~{'F ~ ~Q :::_ ~ ~-;W~l:: l., ""(I,\ Qo 

(0008] 

ARM :17 7J\:::. (J) J::? td!.P.l :S:i*Jt.J T .QJI !±f ~ L L" £j:, m-,;:~ ~ C 'Y ~ ifirJ. 

--~:JYCPUOO~~-~~~L*?~~~T-bLSI~HM-t.QOO~Mm~ 

l:j. ~ L" L * "', ~ * e~H~ :1 7 C P U (J) 7Jiffl '1'1 tJ'* b ~ L" L * ? ;Q' ~ ~db .Q o :1 Y 

CPU :S:-M!? ~ ~ ~b L S I 1M~£J:, ~ c •y ~ ;0\~~£;: 1d!-::> ~ ~), Wit G ~Wft 

~. ~®~~:S:MlliGL"~$~~~(J)~~~Yif~~-~~~0~~~Gtd!rl~ 

£i 1d! ~ 1d! < 1d! Q 0 
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~ 2 0 0 2-0 4 7 6 9 6.'. 

[0009] 

~..::::~;:, ARM::17~;:~j:J TAG (Joint Test A_c t ion G 

r o u p) -{ :/ ~ 7 :r..- 7.JD-T A ~ ~riO~~~Ht ~ .tt -c v' 'L, -{ Y-if- ~ 'Y ~ • .:r: 

~ .:1. 1.1- ~ ( I C E) ~~ t -c ::17 C P U 0) !19$~1m ~5'}-!l~ ~;:&;t, 7 r\ 'Y -Ji ~ 

tnfF~ -tt-c 7 7 1J 'r- ~ s >- 7o 'f7 Am.J~O)~.:§:~;:~~~ n -c v' Q 0)7:, ::17 

CPUruO)~O-y~O)·~~~O)~~~TA~~rO)fflffl~~~-~Q~~~~ 

Q iO' ~ 7: &b Q a -t n l'P ;t, _t ~a ifirJ ~H ~ 5t ~t f ~;: r\ 17 - 7 * ~ ~ ::.; ~ ~ ~ * 6'-H;: ~T 

~ ~;: ti, ::1 7 C P U ru ~;: 7: ~i td! < ~A 7- b. L S I ru £;: r\ 17 - 7 *- ~ ~ ::.; ~ !l~ ~ ~ 
,t, ~..g..~td!J\17-7*~~::.; ~ ~~pJ{;~QO)jJ~tlf* l_.,y\0 

[0010] 

~~~7..7-b.LSI~~~~--~l_.,, ::17CPU~~l:~8ktd!·~~~~ 

A S I C t;: ta: m ~ t;: JZ ;t, ~ n t;: iB:t~IH;: M $ T Q 0) n~ft G < td! -::> -c ~ -c v' Q o ~ 

~7:, ~t::17CPU~M-~QmfflttO)dbQ7-{~D::1:/~0-7~~~G-c 

, _tE·~~MJZTQ~~~~;t~tl,Qo ~td!b~. CPUMmm2, ~~~7 

- ~7- ~ or.:v~, ~A 7-b. L S I l:~~ffl v'Qjt~~-~l:&b-::> -c, 1) 7 Jv~-{ 

b.OS~~~tr~~td!~*~td!~~~*~~-c, mfflttO)®Q7-{~0::1:/~0 

-7~G-c~~G~~~~Q~Xnl:dbQo 

[0011] 

.::: (/) ~ ~ td!mJ=tH1:0)® Q 7-1 ~ o ::1::.; ~ o- ~-r:~ft~td!'' 17-7 *- ~ ~ >
~~~.ax;~ -tt Q K. £i, ::17 c P u £tn' ~J -r: td! <, 7 7 1J Jr- ~ 3::.; fi!if1if(/)~~ ~ 

~~~ Gt::mffl•fiO)® Q J\17 -7 * ~ ~ >' ~ ~~T~ ~\·;Q~®Qo 

[0 0 i 2] 

r~aRn~twi* L- ~ ~ ~ ~ Q ~mn 

~~0-r:, tiE*0)7-1~0::1>' ~o-70)J\17-7*~~;.; ~tt, _t~asT 7 

::17 (/)~.g.~~-~;:, ~ 0 'Y ~ (7)•ft £j:.ijt*l{!ij! ~ (7) jJ~~iJ\-::> f::.o S T 7 ::177: £j:, 

, ~10~~Gt::.~~~. ···fF~-F. «•tofF~-F. m~~-F. ~~ 

a. f* l.f: ~- l'' (7)~~- F ~ llt~,;:-ft ~ -tt-c v' Q ~ ~t 7: ®-::> f::.o G iO' G, ::17 

CPU 7: id! < ~A 7- b. L S I rut:: I\ lJ --:-7 *- ~ ~ >' ~ !l~ ~~-::l~ftt:: ,i, ::17 C 

P U (J) ~ 0 'Y ~~~A 7- b. L S I -fj{IJ(J) ~ 0 'Y '.7 ~ (7)~n ~ifjrj~it~~ttd! ~ i\ ~ 
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(]) J: ? ~ 1li*tB ~ =E .:r Jv <: ~i ~ ~*HI iJ' ~ ifirJ ~ ~ ~PX; "9 Q ~ ~ ~i <: ~ ~ v 'o 

[0013] 

*~· Y~~~-~3~~cif~A(JJ00~~~c~~(JJ~~M~~fl?Mh~ 

~ ~ .tL 'L v' Go ~ (]) J:? ~~it, ill ;t tf S T 7 ::17 <: ~i. ~ o ~ ~ ifirJ~ ~~ 00~ T 

Q @Jli§ ~ W:i~ifirJ~"iiJ~ ~ 7 -e ~ 7 ~ N~ <:ifill~ G·'L v' Go G iJ' G ~ tJ' ~, ifirJ~ ~ 

7-e ~ 7~N~<:1f? ~, 7 ~ 1J ~- ~ 3 ~ ~o ~·~ A(JJ!m~(]Jifirr;MJtJ'~"'o * 

*iWi~~o Jf~ A~ ~<:db-::> 'L ~ 8 (J) ':J 7 1--lm~~~im'W;.fflv' ~ .tl.G ~c ~·~AN 

~. i'Jxttc-g~,~J:~J. **X~-1~5t7:c.-.A~~~itG.:::l::tJ'~*G"'o L 

iJ' G~tJ' ~, .::: (]) J:? ~~ c ~·~AN~'~ J: G*~~td!J\l:J --;r-* ~ Jl ~ 1-- ~1f 

? "if if{- 1-- ~i#tE G ~ '/J'-::> ~ o 

[0014] 

*ft~tt, ~*(J)~.A~ALSI~~~G~~~~4~~h'L~~.n,~~(JJ7: 

db~, *~~(J)fi1(JJ§~tt, ~~~~=E-F~~fi~~~=E-F~~G~ft(J) 

mltltft'~ !> v' 'L ~ c ~ ~ ~~~. '/J'-:J, ill~~~ ifirJ~T G.:::.~~~ J: vJ, ~.A~ A L 

SI(JJMWC~~-~~fiN~itG~~(J)"iiJM~. --~-:J~R~n~~.A~A 

L S I ~ ~~ T G .::: l:: <: db G o 

[0 0 1 5] 

~ ~ •~. *~a)3(J)fi 2 (]) § Ef-Hi, 7 ~ ~ ~- ~ 3 ~ 7o ~·~ A(J)00'/J' ~. ':l 7 

1--lmft~~Ji!l'W;.fflv' ~.tl.G 7o ~·~A~~'~ J: Q*~~fd!J\9 --;r * ~ Jl ~ r- ~1f 
?~l::~J:~. ~-~~g~(JJ~.A~A~•~~fimw•~~.A~A~~m<:~ 

GJ:?~TG~~(J)m00id!, --~-:J~R~n~~.A~ALSI~~~-tG.:::~. 

'<:JbGo 

[0 0 1 6] 

[~~~M~~ Q t=.~(J)=fo¥5tl 

~~~~~-~~Q~~. *ft~(]Jfi1(])~4~J:n~. ~~~~--~~• 

~.tl.G~C~~~~~ae'L, .ft(J)im'W;~~=E-Fl::, "ft=E-F~~~TG 

~.A~ALSI~-~~.tl.Go*ft~(J)~.A~ALSitt, OO~Ji!l~~~=E-F 

~(JJ~C~~~-(J)~U~fl?~~(JJ~C~~-~~-1~~0~~M~n~fi1 

(J)~i31i1=¥~ c 5 5 1 ) l:: ; v ~.A 5t ~ ~ G, ~ v ~.A 5t ~(J)~:5t! •~ J: ~J. oo~a;m 
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1it!W1'F:t- l' c: Btr~a~~.:e- ~, c: 0) rJ1 0) 'l' o 'Y 'l' ~Jl!O)~f$ ~ 1f? c: c: :t ~c.. Btr 

~'l'O-y'l'S·5~~5~~~~~. Bri~D1it!WW:t-l'~O)'i'O-y'l'~~O)~ 

f$~ff?~~~AS.§M(534) C::.BO)~-'i'O'Y'i'~Ab~~~. ~ 

~V~~AS.@MO)S·~~~~. ~~$~~~--~~-~~6'l'O'Y'l'~ 

~~T6'i'O'Y'i'~~§M(558) C:;77~~-Vg/70if5A(31) 

~-M~~~-20)~•~m(551) C:~G~. Bri~77~~-Vg/7oif 

5A~~~. Bri~'l'O-y'l'S·5~~5~0)~0WL, ~~0, ~~~V~~

O)R~~--~~6~C:~~-C:T6o 

[ 0 0 1 7) 

~~. 'i'O'Y'l'8·5~~5~~-M~~~-10)~·~mc:r7~~-Vg 

/70if5A~&M~~~-20)~•~m~. ~MaftL~2~0)~-~mC:L 

~-~ L ~ :t ~ <. 1 ":) O)~a·Di~mO)~~ 6 ~a·Di~l~ ~fA~. ~~am 1 O)~n·Di~ 

m~ ~ o~~am 2 O)~a·Di~m c:~ L ~ :t ~ "'0 
[0018] 

~:~fHi 1 *~0)~- 'l' o 'Y 'l' ~ ffl "', ~- 'l' o 'Y 'l' ~?:t JEfl T 6 ~ C: ~c.~ ~J, IWi 

~!WW:t-l' C:ii£~!WW.:e-l'O)JJ.~~JJiL~v'~o ~(J)};!i*~a)3-r:~i. •B* 

~0)~-'l'_O 'Y 'l' ~fflv'~v'6o -t L~. Bri~n'l' 0 'Y 'l'~~@M (55 8) O);fflj 

~C:L~. M~~. ~~·80)~-'i'O'Y'i' (MCLKO, MCLK1, MCL 

K 2) iJ~Ab~~~. £,~~c.~~~~~-'l' o 'Y 'l' ~]liiHtfL~'l' o 'Y 'l' ~~~T 

6PLL (573) C:, Bri~~-'i'O'Y'l'*~~Bri~-M~~~~-'i'O'Y'i'~ 

5.tJEfl*~~~fiT65.t)Efl/~m$C574) C:~G~61fij~C:T6~C:~~~. 

~• 'l' o 'Y 'l' 'c.tm~ ~. ~•'l' o 'Y 'l' ~•m L ~ 'l' o 'Y 'l' ~ :t ~~~A pg-r: ffl "' 

6~C:~'t!~6o ~O)~?~L~. *•~D1itMW.:e-l'<••~•w:t-l'. 

!Wi~!WW.:e-1'. f.!£~-W:t-1', ~~~MW.:e-l'~E) ~~T6~~~A~ 

-~T 6 ~ C: iJ\'t! ~ 6o 

[0019] 

* ~ , ~ :fE 0) 'i' 0 'Y 'i' ~ fm C: ~f$ ~ it t.::.:f~ 0) 'i' 0 'Y 'i' ~ fm C: 0) 00 f* ~ , 'i' 0 'Y 

'l' ifjrJ·5~ ~5 1) c: "'? ~-r:OOBftT Q ~ c: 'c.~~), D1f;Mf'F:t- J-qc. ~ ~1 Q. 

80)'i'O'Y'i'~~~. ~~~:t~7~I/V~it6~~~-~~-:Jm~~--T 
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~~~~~~~ (~~~-~~*~••*r~o~~~YJ ~-~~0 )a ~0 

J:? K: G -c, ~ 0 'Y ~ i'Cl'm0 J: ~J 8iJ'~ffirJ~iJ\PJ~ ~ ~-:::> f=.o 

[0020] 

~~~. *B~~~. ~o~~-~@·~~~~~~~~G. B~-~~-F 

~~4'ifR~-F~~o~~i'C~~~-~~~~0M~~. ~0~~~~•0•~ 

~c.J: •Jfr-:::>-cv'~o ~0~. 4'ifR~- ~'~e,~§Gt=.~tJ ~~~~0~~tt{PJ~• 

~~n~v'0~. 4'ifR~- FiJ'~B~Df'F~- F-"~Ml1~-~~l~Hc.,1, ~~~ 

-~~~~J:~4'ifR~-F~--~~~H~J:<, -~~W£~fi~~o 

[0021] 

DE~o~~-~~~~~V~. DE~~~b-~@-~J:l1DE~o~~~ 

-@-~M~G-cDE**~~=-~~-~n~~o~~i'C~~~-~~~1=.~ 

0a•0~~~~v~. MEY~V~-~3~~o~~b~J:~~-aw~n-c. 

ME*:!R:;&~B2'c.~M~n~ ~ o ~ ~i'Cll!Bc.~ e-c, D~a~~ -f~ 1J 0v'~n 

iJ' ~ ~:JR ~ ~ ~ ~ ~ ~ ~ ~ ~ lJ ~ iJ' ~. ~ ~ ~ iJ'3lf * G v 'o 
[0022] 

~ 0 ''Y ~ftjrj~~~ ~~ 1) jJ\, ~ ~ ~~~ ~~ lJ ~·-0~~ ~~ IJ ~iJ'~-·J 

, ~~~~~~~V~J:~~:JR~nt=.~~~~V~M~~~OO-(clkgea 

r) iJ\~~f~ n~.::. ~~c. J:-:::> -c, ~ o ~ ~ ffirJ~~c.OOJt ~~@-~db~ D~a~ o 'Y 

~~~@M~J:l1DE~~~bM~@M~D~~-~~~~~~PJW~db~o 

[0023] 

DE~~~~~~~V~. DEY~V~-V3~~o~~b~~-0~0~~ 

b wm~~aim ~ n -c "' ~.::. ~ tJ'~ * G "'0 
[0024] 

~~~~~~~V~Y~V~-V3~~o~~b~~-0~o~~b~M~E 

;@~~. 7~0~-V3~~~~~~~~~~0®~0lliGtJ~-0~0~~b 

wm~~ft>n~ ~~'c. J: •J . .:r.--ifiJ'J& ~J t&v'~~"' J:? ~***~~ ~ ~ 7 :r:

~ ~~Jji G . .::z.--ifiJ\ § ~ 0 V :A ~b 'C.ii~i:r!J\l:J -"":?' .:t-- ~ ~ ~ ~ V:A ~b ~ 

~:JR~~=~~PJ~~db~o*H~~~ . .::.0J:?~~o~~A~g0-~~G 

-c, **il%~~o ~~ b -gg~ db-:::> -c~ B 0 ~ 7 ~ OOB~c.r.t. < ffl "' ~n -c v' ~. 
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C ~ m ~~fiE G -c v"Qo t::. t=. G, ~*~:: <J:Ht .Q :to ~;t7 .A~ mO)M!ffl:{lCVlO)~ft 

~::JZ e --r. :;. -1 /7 -1 77 'J O)wa~wm ~ ifl1i:~£c- ~ o.::: ~ 'iw? ~ -r: ~ ~ ", 

{0025] 

*~· -~~7-177~tt. -~~o~~~~@•~~~-~v~~.A~•@ 

R ~ fit~ifirJ·IlJ~~ 7o !/7 A w~-r:wa~ ~ tt -c v' .Q.::: ~ tJ'"iff * G v'o 
(0026] 

~7-177~~. ~t1~~~~@·~~~V~7A~-~-~fit~~-~~~ 
? 

:1 a ~· 7 A ~ m 1: ~a~ i"" o .::: ~ ~:: J: •J • ~ a ~ ~ 0) ifirJ • ~:: oo ~ i"" o }\ - t: ? :c. Y 

7:~.Q~t1~~~~@R~~~V~7A~·@M~, 7-177~~~~fitM~· 

i""o.:::~~~~C'~oo*ft~-r:tt, ,:::0)~'?~:1t1!/7.AWMO)-M~G'L, 

Y-e / 7 1J wm~~fiE G-c v'oo 
(0027] 

OOE!M-~-~tt. 00~$~~~--0)~-~-~-*~MG~o~~O)~M 

~w~~oml®!M•~-t:~, *~~~--~~O)~o~~~W~Tom2® 

!M-~-1"~. ~~~~--~~O)·B~W~Tom30)~-~-F~~~~o 

::..~t.it:.-¥f* Gv'o 

(0028] 

$~~l!l!&!f0~-~-~~*'::MG~ t1 ~ ~0)~·~~~-t"oml O)!M-~ 

-l"(HALT~-1")~. $~~~--~~O)~t1~~~W~Tom20)!M. 

~- l'' ( S T 0 P ~-F) O)f(tH::, $~~~--~-f*O)·B~W~i""om 3 O)!M 

-~-}"(SLEEP~-l")~G, MW-~O)WN~g~~-~7:~-Q-~~ 

G'"(v\.Qo 

(0029] 

OO~V~7AM.@Mti, OOE~o~~~~@·~~~o~tl~~O)~-~~ 

&fiE-t"o~~O)~-~-fiE~~~~ (563) ~. OOE~o~~~~@·~~~ 

o~~-%~~-~tt--r, fiMO)~tJ~~m%~W~*~tt~MTo~~O)&fiE 

~lr? ~~0)~ a~ ~w~m ~~ ~ ~ c 56 4, 56 5) ~. oomm 3 O)!M•~ 

-F~~--G~--0)00£$~~l!I!&MO)~~~~~To~7-~~~~~~ 

9 lliiDE!M2002-3036263 
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( 5 6 7 ) l:: ~ fjfif ;t .Q 2: l:: ;/J\ ~ ~ L. v 'o ~ t3 , 2: tl, C:, :71-mJ.f:t ~ ~ 1/ ~ A ?l , !I 0 

'Y !I 1-$ .If: JtJ 1/ ~ A ?l db .Q v ' t!: A T - ?l A 1/ ~ A ?l ~j:, 1 {}) 1/ ~ A ?l 7: db -::> '"( :fJ J: 

< , 2 J;AJ:(]) 1/ ~A ?l ~ fJ[-@;a~H: JtJ v' '"( :fJ J: v 'o * t::., 1/ ~A ?l {}) I::->y "*~~ 

~-y"(J)·~~~tt. VA7A(J)fr·~~~-c·~~MR~~.Q.:::~~l:~.Qo 

[0030] 

V A .::;- A iPJJ J.'IJ @J ~ {}) 1/ ~ A ?l l:: L. '"( , !7 0 'Y !I 1-$ lf: JtJ 1/ ~ A ?l ~ fjfif ;t .Q 2: l:: ': 

J: ~J. l=f:!~~ll~ilt(J)±~~-P.X;~~U:M L. !I o 'Y !I (J)~*€t ~Wlf:~ .Q~ 1 {})~ 

~~-~(HALT~-~)~, $~~ll~ilt~~(J)!JO-y!J~f.$lf:~.Q~2{}) 

~~~-~(STOP~-~)~(J)!JO-y!J~~(J)~~~~J.'!I~OO'l:db.Qo ~t::. 

, A7-?lAV~A?t~-vmx.Q.:::l::~J:~. q:r~~JI~a~~(J)••~wlf:~.Q 

~3{})~~~-~(SLEEP~-~)~(J)!/O-y!/~~(J)~~~~J.'IJ~OO'l:db 

Qo 

[0031] 

~(])1YrJ~a~~ t~ o 'Y t~ ~i. Mi1N l:: L. -c 3 2. 1 6 8 k H z ~ JtJ "'' .Q.::: l:: n'~ ~ 

L. v \0 

[0032] 

Mi1Nl:: L.'"C 3 2. 768KHz ~f~.Q~:~i. MB~~t~~~:fflv'C:,n.Q7.f<~i1NJJJ 

-f- (!I 7t- ~) ~ ffl v' .Q 2: l:: ::IJ\7: ~ .Q a J&+M H z ""'J&SM H z {})!I 0 'Y !ll:JJJ 

f'F ~ .Q ~ 1i5JJJ fF ~ - ~ ~: .tt ~-c. ~ 61J -c fl&"' '_no rdl~t {}) t~ o 'Y !I ~ .m "', .Q .::: l:: ~: J: 

~. ~-~~M-~-~~~~~.Q2:l::,~'l:~Go 

[0033] 

r~a13 {}) ~fj(g(J)~1m] 

~~~-M~OO~$mL.~~c:,, *~~~~~.QVA7ALSI(J)~-~~

(J)~~':-:Jv''"C~*HB:~a}3~.Qo ~ 1 ~j:C P U(J);ffj,6X;~m~mta}3~l:db.Qa ~ 2 

~j:, ~ 1 {}) C P U ~ ffl v' t::. VA.::;- A L S I (J);ffjp_X; ~m~mta}3~7: db .Q o ~ t], * 
llJ3*HJ~tJ J: ~~00': tJ v' '"C, ~-B'~H: lli.J~(])aOO~JPX; ~;§T .QIJP.X;~~': -:J '-'' '"C 

,i, lli.J~(])~% ~M~ .Q.::: l:: ~: J: "J :m~mtaJ3 ~4ff@~ .Q o 

[0034] 

(CPU51 0) 

1 0 lliiDE~2002-3036263 
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CPU 5 1 0 ~1. ~ 1 '.:.mGt=. J:? ~.:.. -f (7) 119~~~.:. 7 tJ ~ 'Y "if 5 1 1 ~;§ G '"( 

t.> ~J, Wfflit1b~J'\.A 52 1 c:Wffl~ 1J 7 .:c. 7 JvJ'\.A 53 1 7i~-fn-tnc P U7 1J 

'Y ~ 5 2 o ct ~ 1J 7 .:c. 7 Jv 7 1J "Y ~ 5 3 o ~.:. J: ~J ~-g. G --r "'-Q 0 7 o ~ 'Y -if 5 1 

1~1. :::I7CPU512-f(J).±~~-l1t~*l::G, .::(J)ttlH.:.Ii'Jtl~-T-.;t~-v·y~ 

.::r. RAM 5 1 3 <f) J: ~li'Jtl~-®4i-~ -v 'Y ~ .::r. RAM 5 1 4 ~.:. J: ~) -pt~ .fl, '"( v'-Q o 

[0035] 

~.A~L~-~-534~~~7.:c.7~7~"Y~530~M~G'"C<l3~. ~$ 

~O"Y~-~546~..1:~~-~-~~~-~0"Y~~~~An~.::c~~~~ 

o .:: (7) ~.A~ L ffjrJ. ~. 5 3 4 ~1, 7 0 ~ 'Y -if 5 1 1 <f) J: ~ -f (7) f& (7) C P U 5 1 

0(7)8J1t~*~~t:I"Y~~~-G. ~~~-~~~-~;§~~0 

[0036] 

-f OJftl!(J) c P u 5 1 o (7)-pt~* l:: G '"C ~1. Wffllt1b~;'\ .A 5 2 1 ~.:M-g.~ n ~ 

~.A ~ 4 :/ .;r 7 .:c.- .A 5 2 2, J1. =t: 1J 1firJ·~· 5 2 3 , ;'\.A Wl'HW~M 5 2 4 t.> J: 

awrr~1firJ•~• 5 2 5 n~'iY:> ~ 0 ~.A ~ 4 :/ .;r 7 .:c.- .A 5 2 2 ~1~tl~~ .A ~'".A 5 

4 2 ct M~~ n. J1. =t: 1J 1firJ·~· 5 2 3 ~1?'f..tl~Jl. =t: 1J ;'\.A 5 4 3 eM~~ n. WIT 

~1firJ·~·5 2 5 £1W~-m~-~5 4 5 ctMft~tt'"Cv'~o Wfflit1b~J'\.A 52 1 

~?'f..$-~544~~~--rt.>~. ~(J)?'f..$-~544~~~~(7)~tli~M~~~ 

.::c~J:~'"C~.A~LLSI~-PX;~~.::c~~~~o 

[0037] 

* t=., Wffl~ 1J 7 .:c. 7 JvJ'\.A 53 1 '.:.£1, ~ .A~L1firJ·~· 53 4 (J)f&, .;r 4 
,· 

v532c, ~m~-~547~M~~~7~4:/.;t7.:c.-.A533~M~G--r 

[0038] 

J T A G -~ 5 4 1 ~1, 7 0 ~ 'Y -if 5 1 1 EJ f* (7) ~.A 1-- 4 :/ .;t 7 .:c. - .A~~.:.~ 

t>n~o 

[0039] 

(V.A~bL S I 55 0) 

~ .A~ b L S I 5 5 0 £1, ~ 2 '.:. m L., t=. J: ? '.:., ~ 1 '.:. m G t=. C P U 5 1 0 ~ 

-f(l)±.JJ~•J1X~*ct G, ?'f.~~-~ 54 4 7J' ~Wffllt1b~J'\.A 52 1 -nqJtm~n'"C 

1 1 ttiiDE~2002-3036263 
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70~-v3~70~7b~~m~TQR0M(Read 

r y) 5 5 1 C:, RAM ( R a n d om A c c e s s 

c:, J.--!f7t 1J ~7 lvOJIET~~ 5 5 3 ~ n~~~ Lr -c "' Q 0 

(0040] 

Only Memo 

Memory) 552 

* t=.' ~Fifii1&Ja!J'\ .A 5 2 1 £;:~~T Q A: lJ 7 .:r. 7 )l; :l IJ 'Y v 5 5 4 ~;: .k ~)' ~ 

m""' 'J 7 .:r. -;r Jv ;'A 5 5 5 ...tOJ ;' l7- ~? ~$J~IET~ 5 5 6 as J: a .:2- -!f7t 'J ~ 

7JvOJ~O·y~1:Jit!Ef~5 57 ct~~G-cv'oo J\l:J-5t?~ftirJ~IET~5 5 6£i. 

, v A 7-.b. L S I 5 5 0 ~f*OJ ~ 0 'Y ~ 7}fiG~ ~ifjrJ~T o ~ C: '"?: J\ l:J- ~*? ~ ~ 

~~ L., -c "\ 0 0 

( 0 0 4 1 ] 

~-~O-y~-~546~~v.A7-bLSI550...t~W~~~~O'Y~1:d 

liD~ 5 5 8 jJ\~if ~ ~. v A 7- .b.ftjrJ~IET~ 5 3 4 £:~ll~ ~ 0 'Y ~~~Rift L., -c "' o 

o -i-OJff!!, iWJb.r 5 4 5 £:~ll~iWibftirJ~IID~ 5 5 9 ~~tt-c "' o o *~D(gOJ~ 

tf!Hi, VA'T.b.ftirJ~IET~ 53 4 as .I: tF~ o -y ~1:d!Ef~ 55 8 £;:~-~tfToo 

£rF £;:, v A 7- .b. ifjrJ~IID~ 5 3 4 £;: ":) \t' -c ~ 3 ~, ~ 0 'Y ~ 1:d!Ef~ 5 5 8 £;: ":) 

t..' -c ~ 4 ~ , -r ~ -t ~ :$ Jm t.., ld! tJ~ c:, mi a_g T o o 

(0042] 

( v A 7- .b. ifjrJ~IET~ 5 3 4) 

~3tt, VA7-.b.Wa!Ef~5340Jmi~~~~Qo 

v A .:r .A $1 ~lET~ 5 3 4 ti. 7 o ~ 'Y ~ 5 1 1 as ~ a -r OJ ffl! OJ c P u 5 1 o OJ 

·Jit··~~O-y~~~-G. ~":), W~TQ~M~tfToo ~3~~G't=.J:~ 

£;:, ~ ffl A: 1) 7 .:r. 7 )l; J'\ A 5 6 1 £;: £j:~ft 1/ ~A 5i iJ~{fff~ l.,, ~ ~ C:, 1/ ~A 5i £;:::. 

· .k ~), CPU 5 1 0 £;:~-~ .tto ~ 0 'Y ~ ~ifjrJ~T Oa J;J. r£;:, ~ 1/ ~A 5l £;: ":) 

..,, -cmtaRT o o 

(0043] 

~O-y~~-m~vVA5t562~, a•~o-y~OJft·OJ~M~~PLL5 

730JO'Y~~~o*l:OJ*~~R~a§To't=.~OJ&~~Tol/VA5tl:~~ 

, ifjrJ~fg-§-C KWT ~ttl.hToa 

1 2 ffi~~2002-3036263 
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(0044] 

~-~-~~~~~563~, ~0~~~-@-558~&·~~.~~~~~ 

~~~~~. ~o~~~-~~~~. a•m~cGC~ilib~~o 

(0045] 

~ o ,, ~ {Jjtlf: ~ ~ ~ ~ 5 6 4 ~i, cPu 5 1 o ii'J(l) ~ o ,, ~tlrf'¥=E- !"~? ~ 

, CPU510(7)~-~----~MG~o~~(l)~M~Wlf:~~HALT=E

I" (~ 1 (7)~7*=E-!") C:, CPU 51 0 (7)~-f*(l)~ o ~ ~ ~Wlf:~~ STOP 

=E-1"<~2(7)~•=E-~) (l)m~~fl?~~(l)~~~~~~~. ••m~PM 

P ~ w n ~ ~ 0 =E- !" (7) tlii ~ ~ c P u 5 1 o (7) v, f n ~ •••• ';: M G ~ o 'Y ~ 

(l)~M~Wlf: ~ ~ 'tJ"~;: "::J v' -c (l)flifJE:~i, ~ ~ ~ 5t (7)~)£~ e ~ ~ ~-~~ ~.:::. c: 
';: ~ ~) fj -:) -c v \ ~ 0 

(0046] 

~ o ~ ~ w lf: jfjfJ • ~ ~ ~ ~ 5 6 5 'i, ~ o ,-, ~ w lf: ~ ~ ~ ~ 5 6 4 (7) m ~ ~;:tiE 

-::>~~o~~m~HCLK~ilib~~~~(l)~~~~~~~o ,:::.(7)~~~~~0 

~~m~BCLK (IN) ~-~~~~o~~~-@M558~~~M~~~o 

(0047] 

I D ~ ~ ~ ~ 5 6 6 'i, C P U 5 1 0 ~ tiZU ~ ~ ~ lj. ;t ~ ~ ~ 7 .b. I D ~ ~ d:i

ili~~~(l) ~~~ ~ ~~~0 

(0048] 
/ 

~.:;=--~~~~~~567~. •m&•(7)~9-~~~~~~~~~~~~o 

~ 7- ~ ~ ·~ ~ ~ ~ 5 6 7 ~i, C P U 5 1 0 li'J (7) ~ o 'Y ~ JlJ f'¥ =E- ~ (7) ? ~, C 

PU510(7)~-f*(7)·8~Wlf:~~SLEEP=E-!"(~3(7)~7*=E-~)~~ 

m~ G t=. rn:•. c P u 5 1 o pgll~~ • m&tff£;: as~,.~/\;.; !" ~ :c -1 ~ (7)~~ ~ ~ 

;;o~~o /\';/ J"~:c-{~(l)~~~~;;nt;t, ~~~~(l)~~(l)e-•y ~~-~~~,:::. 

c: £;: ~ ") fj -:) -c v \ ~ 0 

(0049] 

.:::. ~ ~ ~ 1.1 ~ ~ ~ 5 6 2 ""' 5 6 7 'i, :W ffl"' lJ 7 :c 7 Jv ;'\ ~ 5 6 1 ~· ~ G -c , 
~o~~~511~~(7)•~rn:•m~~~.:::.~~~~~o 

(0050] 

1 3 ru~~2oo2-3o36263 
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/ 

.r;A_l:, Y A 7- b fflJJOOIBJD!& 5 3 4 '~-::> \1' -cmaJ3 G ko 

7.9{ v' l:, '.7 t1 ''.J '.7 1.:..1itU!fD!& 5 5 8 •~-=> v' -c maRT .'5 a 

[0051) 

( '.7 t1 ''.J '.7 1.: lit [§ ~ 5 5 8 ) 

~4 tt, '.7 t1 ".J '.71.:..fit[§~5 58 <7)m-aR~l:ab.'5o 

'.lt1".J'71.:JitU!f~558~Y~TbMOOU!f~534~~-'.ltl".J'.l~~-L,-c 

v' .'5 a M C L K 0 ( 6 2. 5 M.H z ) , M C L K 1 ( 5 0 M H z ) · ·, t3 J: l1M C 

L K 2 ( 3 2. 7 6 8KHz) OJ~~r'~';;J:~Jj(~~fg~~ib' 1:? (J)lf}jJ:Q\~tt-t 

ttA.iJ~tt. YA7-b~~-~tt.'5~~'.Jd".J'.JOJ~&~~.'5o 

[0052] 

'.7 t1 ".J '.7 ffllJOO~~ 5 7 1 ,;;~:, ~~ '.7 t1 ".J '.7 OJ$l100 ~ ~f ~ o '.7 t1 ".J '.7 1ff!JOO~~ 5 7 1 

~A.iJ~tt.'5MOOw~CKWT~. VA7-bMOOU!fM534~0J'.JO".J'.J~-~ 

"5 1/ ~.A -:$C 5 6 2 :6' 1:? OJ .A .iJ l: ab •J , P L L 5 7 4 ~OJ~~~ Fdl ~tit 1* T .'5 t=. <YJ 

~~ ffl v \ 1:? tt Q 0 

[0053) 

1ff!JOO~~ 5 7 2 ,;;~:, '.7 t1 '>' '.7 1.:JitU!f~ 5 5 8 ~f*(J)MOO ~ ~f ~ o 1ff!JOO~~ 5 7 2 •~ 

.A.iJ~tt.'5MOOti~CGBSTP~'.JO".J'.J1.:..fit@f~558gf:*OJ'.JO".J'.J~W 

~T.'5w~l:~.'5a -~T.'5SLEEP~-~l:~, lli.iJ~~OSCEN~J:ij 

~&(J)W~~m~T.'5a ~OJ~. W00$572~. '.ltl".J'.JOJ~•/w~~•oo 

T.Q1ff!J.00w~C L KEN ~53-ml/~tR~~ 57 4 '~lli.iJT.'5a 

[0054] 

PLL573~, ~-~ttf=.'.ltl".J'.JMCLKO~~-L-c, ~~Gt=.~ml& 

'.ltl".J'.J (48~240MHz) ~1.:dT.'5a~E~~'.Jtl".J'.l~m~.'5~. ~ 

~~~ 4 iA*if.OJ '.7 o '>' '.7 ~~tRT .'5 ~ ~ :Q\l: ~ .Q a td!t3, P L L 5 7 3 ~i. fflJJOOfg 

~PLLEN~J:ijW~T.'5~~~~~.'5o 

[0055] 

--t~ -c (J) '.7 .o ''.J '.7 ~i5t m /~m~~ 5 1 4 '~ <E> "'' -c 53-m ~ tt. n'-=>~tR ~ tt.'5 0 

53-mJ/~tR~~ 57 4 (J)±fd!lli.iJw~~i. ::37C P U 51 2 OJ!ib{'P'.J t1 ''.J '.7 F C L 

K, Wffl"" 1J 7 :c 7 Jv '' ~ 5 2 1 OJ 7 '.7 -e A Jij '.7 0 ''.J '.7 B C L K ( 0 U T) , ;t:> 

1 4 lliruE~2002-3036263 
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J: '(J, ~-{ 7-7 0 'Y -7 T M C L K l: 6b .Q o 7.t m1 /~i1H~f§ v' I? .tt .Q ftirJ~~-§-tl:, 

t!J{'f-7. 0 'Y -7 F C L K, .Wf§ ~ 1) 7 .:x:7 JvJ\.A 5 2 1 (J)7 -7 -e.Af§ -7 0 'Y -7 B C 

L K ( 0 U T) ~;: ·:Jl.·' L" ttftirJ~~-ft C S E L ti'f§ v' ~ .tt. ~-{ 7-7 0 'Y -7 TM C 

. L K ~;: -::J v' 'L ttftirJOOftj-§- T M S E L tJ~ f§ v' i:, .tt .Q o 

[0056] 

*~·(1)58-z:~. ~~·~~-F~r?~~-~~-F~M6~B(J)mJ·R~ 

3=3 v' L" , -7 0 'Y -7 ~ JlJ 1¥1, "/J' -::J , ill~ ~~ ftirJ ~ T .Q .::: t. ~;: J: ~J , ~ .A 7 A L S I (J) 

~~Jtmi:J~1i~~;:~~~tt.Q.:::t.~m-(J)§I¥Jt. Lt'Lv'.Qo ~.A-TAL S I 55 

0 tt, ~ 2 ~;: m G t=. J: ? ~;:, 7 0 -e 'Y "if 5, 1 1 ~ f§ v' f=. C P U 5 1 0 t. , :;t - -if. 

7t1J ~7J!I(J)[HJ~~5·5 3l:fJ.ol~.tt'Lv'.Qo Vt-:JL, :to-e-y"if5 1 1 '::~tit 

~ n .Q -7 o 'Y -7 tt :to-e 'Y "if 5 1 1 (/)~mf,~JZ .:t .Q tJ (/) -z: ~ 't n ~t~ r; td! v'o 

[0057] 

*~·(J)580'J :/0 -e 'Y "if 5 1 1 tl:, 7 7 .A f-. J\.A (FAST BUS) ~

F t.lmM~- l''OJ 2 -::J(J)tfJ{'f~- F ~;ff-9 .Qo 7 7 A f-. r\A ~- Ft. ,1, .Wffl"' 

tJ 7 .:x: 7 Jv J'\ .A 5 2 1 (J) 7 -7 -e .A f§ -7 0 'Y -7 B C L K ~, 7 0 12 'Y "if 5 1 1 t. .W 

m ~ 1J 7 x 7 JvJ'\.A 5 2 1 (J)~1J-z:~mi'" .Qt!Jf'f~- 1" ~~? 0 ~mM~- 1" t. ~1 

, 7 0 -e 'Y "if 5 1 1 l: ~1 :::1 7 C P U 5 1 0 OJ til~ -7 0 'Y -7 F C L K ~ ~f§ G, .W 

f§ ~ tJ 7 .:x: 7 Jv J'\ A 5 2 1 l: ~17 -7 -e .A f§ -7 0 'Y -7 B C L K ~ ~f§ T .Q til {'f ~ -

[0058] 

.Wf§ ~ tJ 7 .:x:7 JvJ'\.A 5 2 1 (J)7 -7 -e .Af§ -7 0 ''Y -7 B C L K ~1. ~ 4 '~mGt=. 

J:tmJ/~iRtl~ 57 4 ~~J: It), :::1 7.C P U f§ -7 0 'Y -7 F C L K t.!m-, tJ G < tt~ 
(J)1/2(J).mf·f&~~-::Jo ~;Is, .::.tt,r?(J)~-}"(J)-f:91~'1::J7CPU512(J)l/ 

~.A ~ ~}E '~ J: ~J fi -:J 'L v' .Q o 

[0059] 

CPU5100'JG~. ~3~~Lf=.~.A-TAOO~lHJ&534~(J)l/~.A~m~ 

;Is v ' 'L , :::1 7 C P U f§ -7 o 'Y -7 F C L K ~ '~ -::J ~~*HI~ ~}E ~ T .Q .::: t. tJ~ l: ~ t=. 

·o .::.OJJ:?~-!JO-y-!J~~-1¥1. ~-::J, lli~~OOWT.Q~OO~. *~··$ r-7 

D'Y-7~7J t.•T.Qo ~;Is, *~·(J)58"Z:tt, -!JO-y-!J~7~J:.Q-7D'Y-7 

1 5 l:tlruf%2002-3036263 
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· ifirJ~~Hi 7 r .A ~;'\.A~- }'q~ j:j v' -c (J) ~ iiJm5 <: cJb Q :t (J) l:: G -c ma}f T Q o 

(0060) 

*••(J)5~(J)~C~~-~~-~(J)-00~~5~~G~o 005ttV.A~AL 

SI~~DRAM(Dynamic Random Access Memor 

y) ~~L,, ~?, -~~-~~-~~#~TQ@M8~~-fflL,~-~(J)~C 

~~-~~-~'<:abQo ~~~(J)~~-~~'<:(J)~-tt~E~C~~~7~~~ 

-cfrv~Q a ~ ~~~ ":) "' --c &t. -r~~~*lff~~maJ3'"9 Q 0 

(0061) 

*••(J)5~(J) ~ c ~ ~ JJJf'F~- ~ ~'1. 00 5 '~~ L, ~ ~-? ,~. 8 ":) (J)J}]~~

~ S T N n ( n = 0 .-..- 7 ) ~ ~ T Q a ~ (J) '? '5, S T N 0 .-..- S T N 4 (J) 5 ? iJ~~ 

~Df'F~- l'' 1 1 '~~ L,, S TN 5'"'"' S TN 7 (J) 3? iJ~~'*~- }'' 1 2 ~~~T Q 

[0062) 

~~JJJf'F~- ~ 1 1 ~~ ,'1, ( S TN 0 : *BMtll~~- ~) (J)ftl!, C P U 5 1 0 

(J)j}Jf'F~~~~z e -c, ( S TN 1 : if~~Df'F~- ~) , ( S TN 2 : ~~!IW~ 

~- ~) , ( S TN 3 : ~~JJJf'F~- ~) , ( S TN 4 : -~~t!Jf'F~- ~) iJ~ 

(JbQ 0 

[0063) 

*~· ~'*~-~12~tt. CPU510(J)~-~-~--~~L,~C~~(J) 

~*€t ~ W li:: T Q ~- l'' ( S T N 5 : H A L T ~ - ~) , C P U 5 1 0 ~f* (J) ~ C 

'Y~~Wlf::TQ~- ~ (STN 6: STOP~-~), CPU 51 O~f*(J)1B;W{ 

~ W li:: T Q ~ - ~ ( S T N 7 : S L E E P ~ - ~) tJ\ cJb Q a ~ 5 '~ j:J v' -c , ~ 1i5 

JJJf'F~- ~ 1 1 179 ~~ Na• G ~Mrdl~ ~'1. wm"' 1J 7 .r. 7 Jv ;'\.A 5 2 1 (J) r ~ -e .A 

ffl~C~~BCLK(J)mJ~~'<:abQa 

[0064) 

~0'Y~(J)Di(31N (7t-J'\~-;.;~31N~~U) £'16 2. 5MHz, 5 OMHz, 

j:J ~ {} 3 2 . 7 6 8 K H z (J) 3 -:::> <: cJb ~) , ~ ~ ~ ~1, 00 4 '~ ~ L, ~ M C L K 0 , 

M C L K 1, j:J ~ {}M C L K 2 (J)~llffii-T'~~JZT Q a ~ ~ <: 3 2. 7 6 8 K H z 

,1, JJfE~~tml.k.ra31NJJJ-1- (~ ,r-'Y) ~fflv'-cv'Qa P L L 57 3 (J)l£iJ~1Di(31N 

1 6 l:BruE~2002-3036263 
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MC L K 0 £~~10JL,, ii::k~ 2 4 0 MH z * ~7mHtt~t1Ga ~.::: ~' ~ ATb L 

S I 5 5 0 ~ti, P L L 5 7 3 ~~itt L,l.:::fl(J) '.7 0 'Y '.7 ~-a-6b, ~~~~ 4 .iA~O) 

'.7 o-;.~ '.7 ~~ItT G.:::~ 1Jt~ ~Go 

(0065] 

_t~nmit~~ ( 6 2. 5 M H z, 5 0 M Hz, 3 2. 7 6 8 KHz) :f.> L, < tt ~ 
0)~7J'O)mJ7~~ (3 1. 2 5MHz, 2 5MHz) ti, ~5,~a:H·\L", 7'.7~A 

.ffl'./O,y'./BCLK~l,L"~m~t\.""(v\Ga ~ct:>, ::I7CPU5120)t!J{'F'.70 

'Y '.7 F C L K 'j: ~ 0) f± ~ '~ J:: ~J _t ~R jJ\ ~ 6b ~ tl, G :f.> 0) ~ L, , 7 '.7 ~ A ffl '.7 0 ''Y '.7 

BCLK:f>, ~ffl~~G·*··~~mm~tl.G:fJO)~TGa 

(0066] 

fA --r '~ , ~ 5 ~ ~ oo L- ~ 1J' ~ , 5 -=> 0) im $tb tF .::c: - f'' ct:> J:: a 3 -=> 0) !f'ij=~ .::c: - 1" 

£~-=> "\ -c mta.J3 T G a * -f, im$tbf'F.=E- f'"' £~-:> v \ -c mta.J3 T Go 

(0067] 

( S TN 0 : :fJJMt!Jf'F.:t- ]", 2 5 M H z) 

:fJJMtbfF=E- l"ti, 1J ~-;.~ l' Wl:flO):fJ110J~~~~(J)t=.6b£~~btl.Ga wffl~~ 

;'\A 5 2 1 , w=m"" 'J 7 .:r. 7 Jv ;\A 5 3 1 '~ ~;m ~ n G Al:f:Lh~llf(J) r:f=q~ 'i~~ 

(J) u; ~ 1J' JtE L- " \ :f.> 0) t> 6b ~J , if£~ 0) '.7 o -;.~ '.7 ~ 6b G :fJJ 1m tlJ f'F =£: - 1" ~ :fJJ M ~ ~ 1J' 

ffbtl..Qo ~ct:>, 1)~-y l'!«~. ::I7CPU 51 2~i77A l'l'\A.::C:-l"~~.Q 

(0068]. 

( S TN 1 : -~~t!Jf'F.:t- ]", 6 2. 5 M H z ) 

-~~t!Jf'F.::r:- 1" ~i. w=m~~~" A 5 2 1 , :w:..m"" 'J 7 .:r. 7 Jv ;'\A 5 3 1 ~• 

~~~jbfF~ itG .::C:- ]"~ 6b .Q o ~ -:l L" ~AT b~f*O)¥~Jt'm:f1=8::k ~Po 

(0069] 

( S TN 2 : ~~tbf'F.:t- ]", 50 M Hz) 

~~tbf'F=E- 1" ti, -~~tbf'F=E- ]" ( S TN 1 ) J:: ~J '.7 0 'Y '.7 jJ\1Jj_ v\ jJt, + 
53' ~~iff~ 7 :1 1) 'r- ~ 3 ;_, ~ tbf'F ~it .Q .::c:- ]" ~ 6b .Q 0 .::: 0) J:: ? ~ .::c:- ]" ~ zu 
111£~ ~~1 t=. (J) ,i, '.7 o -;.~ '.7 -3If7 ~ PHf£~~ff L-, ~A 7- b~f*0)7~Jt'm:fJO)fl£~ 

~·~'~ T .Q t=.6b~6b Go 

1 7 lliiDE!f'ij=2002-3036263 
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(0070] 

( S TN 3 : ~~!llJfFt- }", 3 1. 2 5 M H z) 

~~!llJfF:t-1"~. ~o~~~~~~L~V~~A~~®m••b~~-®~ 

~~~it .Q t- l"'t:' ab .Q o ~- jff- 1" ® J: '? tJ!~~-T ;'\ 4 A®¢;;.~ !lfJf'P ~it~ v' 

Q·~~~' ~®t-J"'t:'+~~~-~Go 

(0071] 

(STN4 :~~~!llJf'Pt-1'', 32. 768KHz) 

~~~!llJfFt-1"~. ~-®~VA~A®~~~~(WAITt-1") ~-~ 

L, V~~A~~®m••b~*~~~~~it.Qo ~~L, VA~b~®~o~ 

~ ®~k@'7J'W li:: ~ .n ~ v' .Q b ttc- tttJ! "' ®'t:', ~~ JJ'~;:_t~a~~-f'Pt- 1"~~;: 

~t;'t:' ~Go 

(0072] 

tJ! ;fJ, ~ 1 ~;:H' L ~ :J. :t 'J mrJOOif!Ifi!& 5 2 3 £i~a~ :J. :t 'J '"A 5 4 3 ~;: J: ~J ~a~ 

0 DR AM~ ~ifirJ~T .Q jJ\, -'f®~, DR AM® 1) 7 l/ 'Y V .:1Jij ~ 0 'Y ~ ~ L ~ 

_t~(3JJ.iUJN 3 2. 7 6 8 KHz 1J\ffl v' ~ .tt ~ v' .Q a ~.tt'i DR AM®mmiJ' ~*.Q 

tJ®C'db.Q®C', fi!~~!llJf'Pt-1" ( S TN 4) ';:;f]J.,\~ ~.tt~r®~7Bl~~I* 

.fflT Q Wit,i, DR AM ~ifirJ~T Q j. t T) ifirJ~If!Ifi!& 5 2 3 ~-e)}; 7 ') 7 l/ ~ v .::1 

t - }'' '1:. f'P ~ it~ ~t .n t! ~ ~ tj! v \ 0 

(0073] 

~_t, 5 -::J ®Ji!~!llJf'Pt- f-q;: -::J v' -r~a..§ L ~0 

l.?\ "' '1:, !fif~t- }"';: -::J v' ~~a_g~ .Q 0 

(0074] 

( S TN 5 : HAL Tt- }" (~ 1 ®!fif~t- }'') ) 

HALTt-l"~i, ~ 1 ~;:H'L~C PU 51 00±~~-P.X;~~'t:'ab.Q::fo-e 

'Y "!t 5 1 1 , . C P U 7 1) ~ V 5 2 0 , ~ T) 7 .r. 7 Jv 7 1) 'Y V 5 3 0 , J'\ A~ {Jt ~ 

.524~) ~ML~o~~0~M~Wli::T.Q:t-~'t:'ab.Qo HALTt-1"~ 

~. 77"IJ~-V3~0·~~. ~3~H'L~VA~A~~@J,5!&534~0~0 

'Y '.7 W li:: l.l V ~ ?C 5 6 4 0 H A L T ~fiE ~ ff '? t. il~ ~ .Q a ~ .tt ';: J: ~) , '.7 0 'Y 

~~~<•<*$~0~·®!1lJfF~Wli::T.Q0'1:, VA~b~~®m••b~* 

1 8 m IDE !fif 2· o o 2 - 3 o 3 6 2 6 3 
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tM'= 2 0 0 2- 0 4 7.6 9 6 

~<~N~~~~~~~~~o L~L, •m&W~~~-~L~~~. 00~~

ibiPIJ~IEI~ 5 2 5 &iJh{'F L ~ v' Q (J)~~il~Wib ~~~111~1 ~.:: ~ -JJ'~ ~, 1) -e 'Y 

1-- £A~ (J) =F.fJt tc. J: -::> ~ ~ o 'Y ~ (J) ~*'€t ~ N 1m T ~ ~ ~ tJ' -r: ~ ~ o 

[0075] 

( S TN 6 : S T 0 P ~__: }" Cm 2 (J)tM':7'!=E- }") ) 

STOP~- }qi, CPU 51 0~-f*(J)~ tJ 'Y -'.7 ~.Wlf:-9~~- ~l:db~o S 

TOP=E-~~ti. 7~0~-~3~(/)-~~. ~3~~L~~~~b-~l!fl~ 

534~(J)~tJ'Y~Wlf:~~~~56~®STOP~~~ff?~~~T~o ~4 

~~L~&~m%CGBSTPtt, *~-(J)~gK·~~tJ-yJ.7~dl!fl~558 

®Wlf:~m~T~o ~®M*, ~~~b~-f*(J)m••~ti~K0-!7·-~-# 

L~<~o ~•aw-r:•MM~~T~~~~bl:ti~®~-~~~~~-<0 ~ 

3:), l]gil~RAM5 5 2-JJ'DRAM~(fb~~ft~C.ti::, Jl~ 1JiPIJJIJIEI~5 2 3 ~-eJll 

7 ') 7 v 'Y ~ .:1. ~ - ~~c. L ~ 3:3 iJ' ~ ~1 tL t! ~ ~ ~ v' o 

[0076] 

( S TN 7 : S L E E P ~- ~ Cm 3 (J)tM'=7'!=E- ~) ) 

SLEEP~-~ttCPU510~-f*(J)·B~Wlf:T~~-~l:db~, •• K 

OO:~U£:.~*-flLt=.J'\'7-MO S (~~~) ~c.J: ~J~(J)yprj·~~T?o SLEEP~-

1" ~£i, 7 7 1) ~- ~ 3 ~(/)-iJ' ~ }'\ '7- ?try :::,;yprj~@J~ 5 5 6 (/) ~il~ I/~~~ 

~~~11'? ~~~TQc SLEEP~- J"(J)MI\JHi, ~t~Wlf:L~v'~"'•m& 

W7:£fb~J'\'7-?t7~1PIJJIJIBJ~5 5 6~(/)J'\- F?.:c.7m%~il!?a ~(J)~, ~ 

0 'Y ~ (J) W lf: 'C. J: ~) pg il~ D R AM~ (J) 7- ~ iJ\-!k t:>. t1 ~ v' ~ (J) ~, 7 :/ 0 ~ - ~ 

3 ~ ~ 1t: rs '9 ~ ';: 'J:m ~ (/) ~rditJ'~'~ l:: ~ ~ 0 

[0077] 

'9"" ~ ®im';!if;Jh~~- 1" £:.3:3 v' ~ tM'=7*~- F £:.~~ '9 ~ ~ ~ -JJ'-r: ~ ~ o 7 ~ 1J 

~-~3~~tJif5bti, ~~~~~tM':-~-l"®~~lliLOOB~~~lliT~l:: 

'c. J: ~J, ~';!if;Jh{'F~- FiJ' ~ tM'=7*~- 1'-~~~T ~ ~ ~ -JJ'~ ~ ~ c ~~:.. ~~ L 

~tM':R~-F~~im1itM~~-F~1t:~T~~ti~®tM':R~-F~M~T~~~ 

~J:v'o ~~7-biPIJ~@J~5 3 4 l]g(J)l/~~~(J)~}E,iM~~~~tl,~v'~v'iJ' 

~~dbQo ~®tM':-~- J"(J)M~ti, im';!if;, ~~~Wib£C.J: ~J11'bn, ~ 1 ~c.~L 

1 9 lliruEtM':2002-3036263 
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~-~MOO@M525~••~~0~-~~t~. 002~mL~~--~M00@ 

• 5 59 :t~p.t\,Qo 

[0078] 

00 5 K~ ;f>t.-,~45-~lmlm ~~3~ G9Cf=IJ,~ffi~-~~~-r:M~ .tt~~~ (£-\r, 

~lm~31§:%t:v'?) tt, -tOJ~lm~3,~M~T~7-17'7 1J~~L~v'Go 7 

-{ -:f7 1) '~-::> "' ~ t'i, ~~~ ~ 0 

[0079] 

*~M!50J~1mOJ !I o 'Y !I i!Jf'F-l:- I'~, 00 9 '~m L ~ S T 7 :J 7 ®~13- C: ,!;(:!fiX 

L ~ t: ~, S T 7 :J 7 7i' 1 *-rtfF.OJ !I C1 'Y !I ~5} ffi.1 L ~ ftt~ibf'F-l:- I'~~- ~J § ~ 

~ v' ~OJ ~~M L, *~M!50J~tm-r: ''1 4 *-M&OJ !I o 'Y !7 ~~v '5i'~t ~.:: -t: 7J\-rf ~ ~ 

o %~. P L L 5 7 3 OJlli:iJ ~~~id! !7 0 'Y !7 *-*ftt: L ~~3R~H~iJII.:t ~ v'~ o 

~ '.?:> '~, !7 i:1 'Y ~ <7J t:f:r £~ t'il]{~ C: L ~ MB~~t ffl*~~i!J~<7J 3 2. 7 6 8 K H z 

~fflv', ~Ji~id!*3=~-l:- l''~~~~Q.:: t:1J\-rf~t=.o .::.ttt'i*~M!5<7J~1m1J\!J 

O-y!/~7t:~?~~<7J~7:~~-~-l:-l'~'.?:>~~i!J~-l:-l'~~~*R<7Jffi.J 

7BtR '~ ;f> v' ~ !7 C1 'Y !7 ~ill~, i'J'-::>, iB~ '~ i&fJj!f~ ~ § ~ t=: i'J' '.?:> '1: 3!> ~ o 

[0080] 

!/O-y!/i!J~OJ~~-l:-l':t*~7:3!>Go ~~~;t~HALT-l:-l'~STO 

P -l: - I' <7J ftlH~ S L E E P -l: - I'-~;§ L, Wf •• :iJ OJ ~U ~ ~ 13 tE ~~ ~~ '1: ~ ~ • 

.OX: C: L ~ '-'' ~ o %'~· ~~j}Jf'F-l:- 1'7J' ~ ~~-l:- I' A..<7J~37J' 7 7" ') -7- ~ 3 

~7"o~7A~'.?:>§~kH~-r:~. ~-::>. ~--~·~~~-~-r:~~.::t:~* 

~;M!<7J~lm<7Jfilt1 ~~~-r: &b ~ 0 

[0081] 

* ~. :J 7 CPU 5 1 2 <7Ji'J'Lffl•r1: ~~bit~.:: C: ~<~.A-TAL S I ~1:*<7J7~ 

JfS:iJ~ftt~~it~~~~. CPU500~~*-·0J~1m~~~~.A-TAM. 

@M5 3 4~!/o,;;!J~PX:@fi!&5 58 ~H~t~v'~o .::<7J~?,~L~. *~·<7J 

~lm~~7J'7J'~ !J 0 'Y !1<7Ji!J~$fl00£~;f>v,~t'i, ~:A-TAL S I 55 0 ~il~<7J:J7 

CPU512<7J!/C1'Y!/t:CPU510t:~~~~--~~.::t:~-r:~~o 

[0082] 

£-\r,~. J::wa!l o 'Y !7 ~7®~~~~~~Q~~<7J$fJ•7"o ~7A~ (£-\r, 

20 lliiDE~2002-3036263 
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'J tJ 'Y 'J fUrl 00 7 -1 7 7 1) .t ~ T i5 o ) ~:: -::> v ' '"C mt llf.l T i5 o 

[0083) 

*~&®5·~~7~~~-~3Y~Dif7AID00~~C~M~~~*&®~ 

J'\ 1J - '?-* ~ Jl Y 1-- ~ rf ? .:.. .t ~ § ® .t G -c v' i5 o .:.. tL ~ ~ l3'l T i5 t=. 6b ® ¥¥l7J' 

'JD~'JM007-177~~~~0 ~6~. *~&®~·®'JD~'JMW7-177 

~32®·-~~Gt=.mt~~~~i5o 

r o o 8 4J 

~ 6 ':: ~-G t=. ~ ? ~::, 7 ~ 1) ~- ~ 3 Y ~ tJ '/. 7 b 3 1 iJ' ~ 7 -1 7 7 1J 3 4 ~ 

IJSf~lliT~it~::tt, £ i'"Jl-1 Y7-1 77 ~ 3 3 ~IJSf~lliTo ::®IJSf~lli G~j:C~ 

•~rf.t>n, Jl-1Y7-177 1J 3 3 !3!*tJC~M~ifJl£n-cv'i5o Jl-1Y7-17 

7 1) 3 3~j:, 7~ 1J~-~3Y~Dif7b.3 1®~-~::~C, 7-177 1) 3 4® 

v'fniJ'~miRG'"C'J tJ 'Y 'J®!fW{'F=t-l"!m~3~~P.X;Ti5o 

[0085) 

7-177 1) 3 4 £j:T~'L y-e Y 7~ ~-~itJl£ n -c v'i5o ::n~j: 'J tJ •;; 'JfUrJW 

OOitJ\- ~- 3 5 ~ll!r~trJ00'9i5£,~7J'~~(fb~o 'J o 'Y 'JfUrJOOOOitJ\- 1" 3 5 ~ 

~.A!*®~~. ~3~~Gt=.~~~b.MW@M534~, ~4~~Gt=.'Jo~ 

'J1:P.X;ImM 55 8 ~~~0 

[0086) 

Jt -1 Y 7 -1 7 7 1J 3 3 n' 7 -1 7 7 'J 3 4 m "' f n n' ~mitt G -c IV¥~ m '9 ~it':: 

£j:, ~ 7 '::~ G t=.]\.fJJ'\7 )l- 5l~~ff-:> 'L1f.t>ni5o ~ 7 £1, 'J tJ 'Y 'J ®~· 

~3 ~. A.fJJ'\7 Jt- 5l ;f3 ~ ~~~ Y ~~-7 Jvift=ft .t ~::~ c -c IVf~lli ~ n~ 7 

-177~00B~~Gt=.mt~B~(fb~o ~;£), ~~y~~-7~3-§-~7-1770 

3 4 0 tlf iJ' n f=. *EI %I 7 1" v A ~ ~ G '"C v' ~ o .:.. ® %t ~ ~ ~ £j: ~ A ~ b L S I 11'1 ~:: 

D R AM ~ tf T i5 iJ', 'J tJ ~ 'J =t - 1" .t G '"C fi fit~!JJ fF =t - 1" ~ tf T ~ iJ' £:: ~ •J 

, M!.t>n~ 7-1 7·7 'J oo&n'~~ i5 o 

[0087) 

B B £1, ~7-1 77 1) 7J'~0J:..? ~J\7 Jl- 5l ~tf G'Lv'~iJ'~~T~~~~ 

0 ::tt ~ ®J\ 7 )l- 5l £:: ~ •J' 7-{ 77 1) £1, )l =£: 1) J\7 )l- 5l ®N2}E, 'J tJ ~ 

'JWW. CPU'Jo~'J~-F0WW~0~~~-flT~o ~8 (a)~. 7-1 

2 1 lliiDE~2002-3036263 
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:l7 1J C:-'f~l:'ni~i"G.A:iJJ'\7j.-:$CM~~G'"Cl-'Go ~JU (CD,_,®) ~~~J:.A 

:iJ J'\ 7 j.- :$t O)~IJ\ ') .A "7 'Y :1 ~ t1 '"( \1' o a 

[0088] 

.A:iJ J'\ 7 j. - :$t 0) 119~ ~~ -:J "' '"C, 00 8 C b) ~ $ml G td! tJ' &; ~JJJ3 T G., 

j. =E ') }'\ 7 j. -:- :$t ~]I!}'\ :$t - / (CD) ~J:, '.7 0 'Y '.7 0) imlJH~ -g. bit'"( j. =E ') ~ 

O)JWf-'F ~1-Tt>-tt G t=.~ ~~ j. =~: lJ ~O)J'\7 j.- :$t O)~~~!sl! ~4-r -:J 0 ~Jx t!, ~im 

JW~=E-F~&;a•sw~=E-F~~]I!(~77~:1)TGC:~~~ •• OxOO 

~f~~T G ~ C: t~ .J: ~J a•Jf.J j. =E ') J'\7 j.- :$t A.~!si!T Go ~~~. a•swf-'F=E

F~&;~--~=E-F~~!sl!(~r~~/)TGC:~~~ •• 0x01~m~-t 

G~C:~~.J:~J~Jm}f.jJ'\7j.-:$tA.~]J!T.Qo ~;f), ~~l:'J.,\-:)j.=f:lJ~C:tt, ~J 

-*. t!, R AM, R 0 M, I / 0 -'f f..., '"C ~.A 7 .A L S I 119 ~~ #;ff T G C: ~ 0) D R A 

Ml:'dbGo 

[0089] 

c P u '.7 o ~ '.7 =E- F C®) ~i. :1 o -e ~"if 5 1 1 0) 2 -:J O)JW~=E- 1'''1:' db G 

!mM=E-l''C:77.A "J\.A=E- Fc~W~Jtj-*.G~-€r,~t~~TGo 777.. "J\7.. 

=E- Fl:'~J:~ 0 x o 0 ~m~ G, !mM=E- l''l:'~i• 0 x 0 1 ~t~~T Go 

[0090] 

-r O)fJ!!O).A:iJ }'\ 7 j.- :$t '~ '":) "' --cmaJ3-t G c:, ~~~RoM j. =~: 'J 1'\ 7 j. - :$t c 
@) '1:' ~i R 0 MOJ :$t -1 :1 ~f~~T G a ~$ S R AMj. =E 1) J'\ 7 j.- :$t (@) '1:' ~J: 

S RAMO) :$t -1 :1 ~t~~T G a ~il~I /0 j. =E 1J J'\7 j.- :$t (@) '1:' ~i I/ 0 0) 

:$t-{:;f~t~~TGo SDRAM/EDO-RAMO)J'\7j.-:$t (@) ~J:. -'fO)D 

R AMIJ\ S DR AM'l:' db G~-€;0). 0 x 0 0 ,._, 0 x 0 9 C, -'fO) DR AMIJ\ ED 

0 - R AM '1:' db G ~-€; 0). 0 x 0 0 ........, 0 x 0 a C jJ\ db G a P C G B C N T 0 ~~ 

.(®)-~G<~PCGBCNT1&~·(@)~. ~3~~Gt=.~-~-~~ 

~.A:$t563~-e~"~G·~~~. ~Jf.JTGM&~'.JC~'.J~-~~~m~-t 

Go _tNa"t~'"COJJ'\7 j.- :$t '~;J:)J.,\'"(, •IJ' 0 x f f O)~-€;~J:-'fO).A:iJJ'\7 j.

:$t 0)-~~i~~l:' dbG 0 

r o o 9 1 J 

~ 5 '~J:3"'--c~~mtrJJ~~~-tG~~=rH~ffi~m~~~~l:'M~nt=.~~ c~mt~ 
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3#~) tt, ~O)t'\Jm~3,::Mu;-t".Q7-1:1'7 1J ~~G'"Cv'.Qo 77 1J'r-v3 

;.; 7 o 1f 7 b.':: t3 v' '"C '7 o 'Y '7 O)!(RJm ~ ~3 ~itt=. v' ~ ~ ;t t=. ~it-, !fRJiEG~3# 

~~Mu;'"9.Q7-1~7U~~alliL, ~~~-fl-9-Q~~~t'\~~-~-~L-c 

(0092) 

7-1~7900B~!fR~~--~~~-M-~~~<. -(7)7-1~7~00&~~ 

~aJt 1: •J ~!if;\~-;.; ,::u; e -rf.t!BO)!fR~~• ~•mi"" .Qo ~J.:t~tm-t-r § '::t3 

"' -c, 7 7 1J Jr- v 3;.; 7o 'f7 b. 3 1 tJ''7 o 'Y '7 ~~~j}J{'f1:- l''tJ' ~ ~~j}] 

~1:-~~~~V;t.QOO.~fi~t=.W~. Jt-1;.;7-1~7U33~7-1~7UO 

~~-alli-t"tJ'. :Ft-f*I¥-J'::ttA.:iJJ\7 Jt- ~ox o o ~ff"'· 7-1 ·f7 1J OOB c 1 

kgearO~@MY~V~OxOO~~~-alli-t"o 

(0093) 

~0)~, ~~(7)'70~'71:-~~~~j}J~~-~(STN3)~~~~. ~5 

~~Lt=.~~~. !fR~~-#~(5) ~~~. ~~(7)'70~'71:-~~~~-~ 

1:- ~ ( S TN 2) ~~~'i!fR~~3#~ ( 3) ~ ~.Qa * t=., 7-1 ·:f7 1) 3 4 

~. '70~'700·0)~~. PLLO)W~. ~-1va~. ~$@M0~M~O)-~ 

·O)~~~~it'"[fl~~~~~-~~Qo 

(0094) 

~~S~Gt=.~~~. *•·(7)~~~77U'r-v3;.;7o'f7b.31(7)8~ 

~~.Q~. C~S-1;.;~7~-~~G'"CJt-{;.;3-{~7U33~~-~~. ~0) 

--~~'70~'7~3~~-~MM(7)7-1~7U34~~-alli-t"o 7-1~7U3 

4 ~i-t".r.t-cy-e;.;~,J~•~*li*~-cv'.QO)~, ~wav~-rAmrJ•IEIM5 3 4• 

O)ifjrj.,;:~ G '"C v' .Q o ~-:> '"C, ~ 0) ~ ~ ~ '7 D 'Y '7 ifjrJ.7 -1 :1'7 1) 3 2 (7)-~':: 

~~. ~-~0)*~-t".Q~fflW.nv~-TALSI~W£~-~T.Q~~~~

~~.Qo 

(0095) 

~~. BM~W~#OOG~~~*ft~~~~.Qv~-Tb.LSI®~~~--~ 

rm'::-=> "' -cmaB L t=.tJ'. *••O)~"fm~itJ"iJ'.Q{;IJ'::~lt~ ~ n~ "'0 §~*~ ~~ 
t!, !Mf-F~;j{O)(fiBI!fH:: wa!JX ~ ~ f=.3X1iftra'q}Gf,~0$Billll1'1 ':: t3 v' 'L ~fjO)~J!~J * t=. 
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tt ~iE ~1 K: ~ ~fJ G t~ .Q .::: ~ ~i a,ij ~ iJ' 7! &b ~J , -t .t1. ~ ~: -::l \t' 'L :t § ?i.H: * ~!!§ ®% 

1m® ttm I¥J{fii! 1m~: lt T .Q :t ® ~ 7 M ~ n .Q o 

[0096] 

[~13if(l)~h*] 

*~~(7)~-~~*~-~.tl,~~~(l)D~(!&b.Qo 

[0097] 

f1llt~f@'f®~ff! J;J r:z 'Y J;J ~ ffl v' .Q.::: t. ': J:-::> 'L, ~~~D~Df'F~- f'' Cil~ 

~Df'F~-F. ~~Df'F~-F. ~~Df'F~-F. ~~~Df'F~-F~~) ~~ 

T.Q~~~b~-ET.Q.:::t.~7!~.Qo 

[0098] 

*~· ~ff(l)l;J[J-yl;J~fmt.~3~~~~(7)l;J[J-yl;J~fm~(7)00~~. l;J[J-y 

J;J ffjJJ fa'IJ 7 -1 ·f 7 ') ~ \t ' ? % 7! 00 It ft T .Q .::: ~ ': J: ~J , D ';!¥.; JW f'F ~ - F ~: <f.Ht .Q f1l 

lt®J;Jr:z-yJ;J~tm~. &b~~:t~Y~x~~~~.QJ:?~DI¥1~-::l~~~~-T 
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(54) LOW POWER CONSUMPTION PROCESSOR 
(57)Abstract: 
PROBLEM TO BE SOLVED: To finely 
c~ntrol power consumption of a processor 
by enabling high speed, smooth and 
dynamic switching of multiple clocks and 
further enabling high speed and dynamic 
switching of multiple CPUs. 
SOLUTION: High speed and smooth 
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generating a switching signal 15 the clock 43 .;~ ... t.;'d.ij~i •i;r~: 
levels of which before and after switching ·:-··:·~-;t~.i:.:~: ..... ..J 
are the same and which is synchronized 41 ..,;~·-f 51 

with a standard clock CL by a clock ,~~!f ... -r."3.-!.-:C!d,..,.:o .. -:s. -~ 

switching control circuit 13, taking out a ' '· C-n~u;;;;·!'n.,~ . , 
.(~~·~ 

clock from a PLL clock driver 12 by 'lij '1:.1!!! .. _ .. _,~ 

selecting it by a multiplexer 14 by the switching signal 15. The switching 
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is dynamically executed by outputting select signals SELA, SELB by 
execution of an instruction of the CPU. In the switching between CPUs 
20, 30, when the CPU under operation executes a switching instruction 
of the CPUs, supply of clocks to other CPUs is started, the present 
CPU enters a stopped state and the CPUs to which the clocks are 
supplied stop the clocks of other CPUs and starts operation of the 
present CPU. 
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(54) PORTABLE INFORMATION PROCESSOR 

(57)Abstract: 
PURPOSE: To provide a portable 
information processor capable of operating 
in a long time and preventing malfunction 
caused by static electricity. 
CONSTITUTION: Whether inputted picture 
data is binary data or multilevel data is 
investigated so as to output a mode 
selection signal to a clock switching part 
11 0 based on the result. Receiving it, 
when input picture data is binary data, the 
clock switching part 110 switches a clock 
so that a bus control/ memory 
management part 101 operates in a 
relatively low frequency (CLK 1 ). On the 
other hand, when picture data is multilevel data, the clock switching 
part 110 switches the clock so that the bus control/ memory 
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(54) SEMICONDUCTOR CIRCUIT 
(57)Abstract: 
PROBLEM TO BE SOLVED: To control 
the power consumption of a 
semiconductor in accordance with the 
remaining capacity of a battery or the 
state of a load and to extend the 
application time of a portable electronic 
equipment. 
SOLUTION: Normally a machine 
instruction I stored in an instruction ::~ · 
storing means 2 is decoded in an · .. , 

r----'-----.· ' ; ~ 
:. ·:·· 

arithmetic processing is executed by a T ... ; . ..· ' i • 

instruction decoding means 4 and · · • ·~.·~. · ·{' 

function unit 5, but when the decoded ;~:. ~ ... ;; 
-.::·:·'; .. 

machine instruction I is a previously .............................. ; .............................. : 
determined power consumption controlling instruction, operation voltage 
and clock frequency are changed by controlling a voltage control means 
7 for transforming voltage inputted from the outside of the 
semiconductor and supplying the transformed voltage to respective 

http:/ /www1.ipdljpo.gojp/PA 1/result/detail/main/wAAAa12799DA41 0149237Pl.htm 02/05/22 
I 



0572

, Searching PAJ 2/2 ~-:/ 

circuits in the semiconductor and a clock generation means 6 for 
supplying clocks to respective circuits in the semiconductor. Since the 
means for controlling power consumption based on a program is 
included, accurate control for power consumption can be executed. 
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