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&_-——— Proposed Class:DE
(3-: ' Subclass:

=3 NOTE: “All applicants are requested to include a preliminary classification on newly filed patent ;
E0 applications. The preliminary classification, preferably class and subclass designations, should be

identified in the upper right-hand comer of the letter of transmittal accompanying the application
papers, for example 'Proposed Class 2, subclass 129.’ ” M.P.E.P. § 601, 7th ed. 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE £3 3'

Box Patent Application
Commissioner for Patents

Washington, D.C. 20231

NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of

Inventoris): more MYLLY

WARNING: 37 CAFE. § 1.41(a)(1) points out:

“(3) A patent is applied for in the name or names of the actual inventor or inventors.

“(1) The inventorship of a nonprovisional application is that inventorship set forth in the oath or
declaration as prescribed by § 1.63, except as provided for in § 1.53(d)(4) and § 1.63(d). If an
oath or declaration as prescribed by § 1.63 is not filed during the pendency of a nonprovisional
application, the inventorship is that inventorship set forth in the application papers filed pursuant
to § 1.53(b), unless a petition under this paragraph accompanied by the fee set forth in § 1.17fi)
is filed supplying or changing the name or names of the inventor or inventors."

For (title): A METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION
IN CONNECTION WITH AN ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE
 

EXPRESS MAILING UNDER 31 C.F.R. § 1.10‘

(Express Mail label number is mandatory.)
(Express Mail certification is optional.)

I hereby certify that this papeeronghwitgiémy ggcéigient referred to, is being deposited with the United StatesPostal Service on this date are - ’ . in an envelope addressed to the Commissioner
for Patents. Washington, D.C. 20231 as “Express Mail Post Office to Addressee" Mailing

Label NOA EV137073922US

 

 

Margery B . Hood

(type or print name of person mailing paper)

r. y. , 29p.
WARNING: Certificate of mailing (first class) or facsimile transmissr n procedures of 37 C.F.R. 1.8 cannot be

used to obtain a date of mailing or transmission for this con'espondenoe

'WARNING: Each paper or fee filed by "Express Mail” must have the number of the "Express Mail“ marling label
placed thereon prior to mailing. 37 C.F.R. 1.10(b).
"Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon
is an oversight that can be avoided by the exercise of reasonable care, requests for waiver of this
requirement will not be granted on petition. " Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442.

(New Application Transmittal [4-1l—page 1 of 15)
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1. Type of Application

This new application is for aln)

(check one applicable item below)

E Original (nonprovisional)

1:] Design

C] Plant

WARNING: Do not use this transmiml for a completion in the US. of an lntemafional Application under 35
U. S. C. § 371(c)(4), unless the International Application is being filed as a divisional, continuation
or continuation—impart application.

WARNING: Do not use this transmittal lor the filing of a provisional application.

NOTE: Ifone of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION
TRANSMI‘ITAL WHERE BENEFIT OF A PRIOR UAS. APPLICATION CLAIMED and a NOTIFICATION
IN PARENT APPLICATION OF THE FILING OF THIS CONTINUATION APPLICATION.

Cl Divisional.

U Continuation.

Cl Continuation-impart (C-l-P).

2. Benefit of Prior U.S. Application(s) (35 U.S.C. §§ 119(9), 120, or 121)

NOTE: "A nonprovisional application or intemational application designating the United States of America may
claim an invention disdased in one or more prior-filed copending nonprovisional applications or
international applications designating the United States of America. In order for an application to claim
the benefit of a prior-filed copending nonprovisional application or international application designating
the United States otAmerica, each prior-filed application must name as an inventor at least one inventor
named in the later—filed application and disclose the named inventor's invention claimed in at least one
claim of the later-filed application in the manner provided by the first paragraph of 35 U.S.C. 112. In
addition, each prior-filed application must be:

6) An international application entitled to a filing date in accordance with PCT Article 11 and
designating the United States of America; or

fii) Complete as set forth in § 1.51(b); or

fill) Entitled to a filing date as set forth in § 1.53(b) or § 1.53(d) and include the basic filing fee set
forth in § 1.16; or

fiv) Entitled to a filing date as set forth in § 1.53(b) and have paid therein the processing and retention
fee set forth in § 1.2m) within the time period set forth in § 1.530).

37 cm. 5 1.78(a)(1).

WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35 US. C.
§§ 120, 121 or 365(c), the 20—year term of that application will be based upon the filing date of
the eariiest US. application that the application makes reference to under 35 U.S.C. §§ 120, 121
or 365(c). {35 U.S.C. § 154(a)(2) does not take into account, for the determination of the patent
term, any application on which priority is claimed under 35 U.S.C. §§ 119, 365(3) or 365(b).) For
a c—i—p application, applicant should review whether any claim in the patent that will issue is
supported by an earlier application and, ifnot, the applicant should consider cmceling the reference
to the eariier filed application. The term of a patent is not based on a claim-by—claim approach.
See Notice of April 14, 1995, 60 Fed. Reg. 20,195, at 20,205.

(New Application Transmittal [4-1]—page 2 of 15)
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WARNING: 37 C.F.R. § 1.78(a)(2) deals with the time in which the claim for the benefit of an eariier filing date
must be made and states:

“(2)0 Except for a continued prosecution application filed under § 1.53(d), any nonprovisional
application or international application designating the United States of America claiming the benefit
of one or more prior-filed copending nonprovisional applications or international applications
designating the United States ofAmerica must contain or be amended to contain a reference to each
such prior-filed application, identifying it by application number (consisting of the series code and
serial number) or international application number and international filing date and indicating the
relationship of the applications. Cross references to other related applications may be made when
appropriate (see § 1.14).

fir) This reference must be submitted during the pendency of the later—filed application. If the
later—filed application is an application filed under 35 U.S.C. 111(3), this reference must also be
submitted within the later of four months from the actual filing date of the later—filed application
or sixteen months from the filing date of the prior-filed application. If the later-filed application is
a nonprovisional application which entered the national stage from an international application after
compliance with 35 U.S.C. 371, this reference must also be submitted within the later of four months
from the date on which the national stage commenced under 35 U. S. C. 371(b) or (f) in the tater-filed
international application or sixteen months from the filing date of the prior-filed application. These
time periods are not extendable. Except as provided in paragraph {3)(3) of this section. the failure
to timely submit the reference required by 35 U.S.C. 120 and paragraph (a)(2)fi) of this section is
considereda waiver ofany benefit under35 U.S.C. 120, 121, or365(c) to such prior—filed application.
The time periods in this paragraph do not apply if the later-filed application is:

(A) An application for a design patent;

(B) An application filed under 35 U.S.C. 111(a) before November 29, 2000; or

(C) A nonprovisional application which entered the national stage after compliance with 35 us.C.
371 from an international application filed under 35 U.S.C. 363 before November 29. 2000.

(iii) If the later-filed application is a nonprovisional application, the reference required by this
paragraph must be included in an application data sheet (§ 1.76), or the specification must contain
or be amended to contain such reference in the first sentence following the title.

fiv) The request for a continued prosecution applicah'on under § 1.53(d) is the specific reference
required by 35 US. C. 120 to the prior~filed application. The identification of an application by
application number under this section is the identification ofevery application assigned that application
number necessary for a specific reference required by 35 U.S.C. 120 to every such application
assigned that application number. "

NOTE: if the new application being transmitted is a divisional, continuation or a continuation-impart of a parent
case, or where the parent case is an lntemational Application which designated the U. S., or benefit
of a prior provisional application is claimed, then check the following item and complete and attach
ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U. S. APPLICA—
TION{S) CLAIMED.

CI The new application being transmitted claims the benefit of prior U.S. applica-
tionls). Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL

WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

3. Papers Enclosed

A. Required for filing date under 37 C.F.R. § 1.53(b) (Regular) or 37 C.F.R. § 1.153
(Design) Application

15 Pages of specification
 

_1L_ Pages of claims

_t._. Sheets of drawing

WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when
filing a patent application. The drawings that are submitted to the Office must be on strong, white,
smooth, and non~shiny paper and meet the standards according to § 1.84. If corrections to the
drawings are necessary, they should be made to the original drawing and a higthuality copy of
the corrected original drawing then submitted to the Office. Only one copy is required or desired.
Far comments on proposed then~new 37 C.F.Fl. § 1.84, see Notice of March 9. 1988 (1990 0.6.
57—62).

(New Application Transmittal [4—1l—page 3 of 15)
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NOTE: "Identification of drawings. Identifying indicia, if provided, should include the title of the invention,
inventor‘s name and application number, or docket number fit any) if an application number has not
been assigned to the application. If this information is provided, it must be placed on the front of each
sheet and centered within the top margin."

(complete the following, if applicable)

El The enclosed drawing(s) are photograph(s).
NOTE: 37 C.F.R. 1.84

"(b) Photographs.

"(1) Black and white. Photographs, including photocopies of photographs, are not ordinarily
permitted in utility and design patent applications. The Office will accept photographs in utility and
design patent applications, however, if photographs are the only practicable medium for illustrating
the claimed invention. For example, photographs or photomicrographs of: electrophoresis gels,
blots (e.g., immunological, western, Southern, and northern), auto radiographs, cell cultures (stained
and unstained), histological tissue cross sections (stained and unstained), animals. plants, in vivo
imaging, thin layer chromatography plates, crystalline structures, and, in a design patent application,
ornamental effects, are acceptable. if the subject matter of the application admits of illustration
by a drawing, the examiner may require a drawing in place of the photograph. The photographs
must be of sufficient quality so that all details in the photographs are reproducible in the printed
patent.

"(2) Colorphotographs. Color photographs will be accepted in utility and design patent applications
if the conditions for accepting color drawings and black and white photographs have been satisfied.
See paragraphs (a)(2) and (b)(1) of this section."

C] The enclosed drawing(s) are in color. Three (3) sets of color drawings and a
“PETITION TO ACCEPT COLOR DRAWING(S)" are attached. 37 C.F.Fl.

§§ 1.84(a)(2) and 1.84(b).
NOTE: 37 CPR. 1.84(a)

“(2) Color. On rare occasions. color drawings may be necessary as the only practical medium by which
to disclose the subject matter sought to be patented in a utility or design patent application or the
subject matter of a statutory invention registration. The color drawings must be of sufficient quality
such that all details in the drawings are reproducible in black and white in the printed patent. Color
drawings are not permitted in intemational applications (see PCT Rule 11.13), or in an application,
or copy thereof, submitted under the Office electronic filing system. The Office will accept color
drawings in utility or design patent applications and statutory invention registrations only after granting
a petition filed under this paragraph explaining why the color drawings are necessary. Any such petition
must include the following:

0) The fee set forth in § 1.170;);

fli) 7hree (‘3) sets of color drawings;

nil) A black and white photocopy that accurately depicts, to the extent possible, the subject matter
shown in the color drawing; and

fiv) An amendment to the specification to insert (unless the specification contains or has been
previously amended to contain) the following language as the first paragraph of the brief
description of the drawings:

The patent or application file contains at least one drawing executed in color. Copies of this patent
orpatent application publication with color drawing(s) will be provided by the Office upon request
and payment of the necessary fee. "

BE formal

D informal

B. Other Papers Enclosed

2 Pages of declaration and power of attorney
1

 

Pages of abstract

__ Other

 

(New Application Transmittal [4—1l—page 4 of 15)
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‘ . ‘4. Additional papers enclosed

1:] Amendment to claims

El Cancel in this applications claims

calculating the filing fee. (At least one original independent claim must be
retained for filing purposes.)

El Add the claims shown on the attached amendment. (Claims added have
been numbered consecutively following the highest numbered original
claims.)

Kl Preliminary Amendment

[Xi Information Disclosure Statement (37 C.F.R. § 1.98)

NOTE: 37 C.F.R. § 1.97 (b) An information disclosure statement shall be considered by the Office if filed by
the applicant within any one of the following time periods:

{1) Within three months of the filing date of a national application other than a continued prosecution
application under § 1 .53{d);

(2) Within three months of the date of entry of the national stage as set forth in § 1.491 in an
international application;

(3) Before the mailing of a first Office action on the merits; or

before 

WARNING: In order to ensure consideration of information previously submitted but which has not been
considered in the parent application, an applicant must resubmit the information, complying with
37 C.F.R. § 1.97and 37 C.F.R. § 1.98, in the continuing application filed under37 C.F.R. § 1.53(b).
See § 6098(3), M.P.E.P., 7th Edition, Rev. 1.

Form PTO—1449 (PTO/SB/OBA and 08B)

Citations

Declaration of Biological Deposit

Submission of “Sequence Listing," computer readable copy and/or amendment

pertaining thereto for biotechnology invention containing nucleotide and/or
amino acid sequence.

E] Authorization of Attomey(s) to Accept and Follow Instructions from Representa-
tive

SUSIE

El Special Comments

[:1 Other

5. Declaration or oath (including power of attorney)

NOTE: A newly executed declaration is not required in a continuation or divisional application provided that
the prior nonprovisional application contained a declaration as required, the application being filed is
by all or fewer than all the inventors named in the prior application, there is no new matter in the
application being filed, and a copy of the executed declaration filed in the prior application (showing
the signature or an indication thereon that it was signed) is submitted. The copy must be accompanied
by a statement requesting deletion of the names of person(s) who are not inventors of the application
being filed. If the declaration in the prior application was filed under § 1.47, then a copy of that
declaration must be filed accompanied bya copy of the decision granting § 1.47 status or, if a nonsigning
person under § 1.47 has subsequently joined in a prior application, then a copy of the subsequently
executed declaration must be filed. See 37 C.F.R. §§ 1.63(d)(1)—(3).

NOTE: A declaration filed to complete an application must be executed, identify the specification to which it
is directed, identify each inventor by full name including familyname and at least one given name, without
abbreviation together with any other given name or initial, and the residence, post office address and
country or citizenship of each inventor, and state whether the inventor is a sole or joint inventor. 37
C.F.R. § 1.63(a)(1)—(4).

NOTE: "The inventorship of a nonprovisional application is that inventorship set forth in the bath or declaration
as prescribed by § 1.62, except as provided for in § 1.53(d)(4) and § 1.63M. If an oath or declaration
as prescribed by § 1.63 is not filed during the pendency of a nonprovisional application, the inventorship
is that inventorship set forth in the application papers filed pursuant to § 1.53(b), unless a petition under
this paragraph accompanied by the fee set forth in § 1.170 is filed supplying or changing the name
or names of the inventor or inventors" 37 CPR. 5 1.4 1(a)(1).

(New Application Transmittal [4-1}-—page 5 of 15)
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E] Enclosed

Executed by

(check all applicable boxes)

inventor(s).

legal representative of inventor(s). 37 C.F.Fl. §§ 1.42 or 1.43.

joint inventor or person showing a proprietary interest on behalf of inventor
who refused to sign or cannot be reached.

[I This is the petition required by 37 C.F.Fi. § 1.47 and the statement
required by 37 C.F.R. § 1.47 is also attached. See item 13 below for
fee.

[:1 Not Enclosed.

NOTE: Where the filing is a completion in the US. of an International Application or where the completion of
the U. 5. application contains subject matter in addition to the lntemational Application, the application
may be treated as a continuation or continuation-impart, as the case may be, utilizing ADDED PAGE
FOR NEW APPLICATION TRANSMITI'AL WHERE BENEFIT OF PRIOR U.S. APPUCA‘ITON CLAIMED.

[3 Application is made by a person authorized under 37 C.F.R. § 1.41(c) on
behalf of all the above named inventor(s).

EDIE

(The declaration or oath, along with the surcharge required by 37 CPR. § 1.16(e)
can be filed subsequently).

D Showing that the filing is authorized.
(not required unless called into question. 37 C.F.R. § 1.41(d))

6. lnventorship Statement
WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the

ownership of the various claims at the time the last claimed invention was made. should be
submitted.

The lnventorship for all the claims in this application are:

E] The same.
or

Cl Not the same. An explanation, including the ownership of the various claims at
the time the last claimed invention was made.

[:1 is submitted.

El will be submitted.

7. Language

NOTE: An application including a signed oath or declaration may be filed in a language other than English.
An English translation of the nonoEnglish language application and the processing fee of $130.00
required by 37 C.F.R. § 1.17(k) is required to be filed with the application, or within such time as may
be set by the Office. 37 CPR. § 1.52(d).

8 English

C] Non-English

E] The attached translation includes a statement that the translation is accu-
rate. 37 C.F.R. § 1.52(d).

(New Application Transmittal [4—11—page 6 of 15)
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. 8. Assignment

IX] An assignment of the invention to Nokia corporation
 

K] is attached. A separate [3 “COVER SHEET FOFl ASSIGNMENT (DOCU-

MENT) ACCOMPANYING NEW PATENT APPLICATION" or E] FORM PTO
1595 is also attached.

D will follow.

NOTE: “If an assignment is submitted with a new application, send two separate letters~one for the application
and one for the assignment.” Notice of May 4, 1990 (1174 0.6. 77-78).

WARNING: A newly executed "CERTIFICATE UNDER 37 C.F.R. § 3. 73(b)" must be filed when a continuation-
in—part application is filed by an assignee. Notice of April 30. 1993, 1150 0.6. 6264.

D This is a Cl continuation E] divisional application and the assignment

document for the parent application 0 /_____.__ was filed
on ____.._____.

 

 

 

Reel

Frame

9. Certified Copy

Certified copy(ies) of application(s)

Finland 20020594 March 27, 2002

Country Appln. No. Filed

Country Appln. No. Filed

Country Appln. No. Filed

from which priority is claimed

m is (are) attached.

Cl will follow.

NOTE: 37 CPR. § 1.55 Claim for foreign priority.

"(3 . . .

(1)0 In an original application filed under 35 US. C. 111(a), the claim for priority must be presented
during the pendency of the application. and within the later of four months from the actual filing date
of the application or sixteen months from the filing date of the prior foreign application. This time
period is not extendable. The claim must identify the foreign application for which priority is claimed,
as well as any foreign application for the same subject matter and having a filing date before that
of the application for which priority is claimed. by specifying the application number, country (or
intellectual property authority), day. month, and year of its filing. The time periods in this paragraph
do not apply in an application under 35 U.S.C. 111(a) if the application is:

(A) A design application; or

(B) An application filed before November 29, 2000.no...

(G) Unless such claim is accepted in accordance with the provisions of this paragraph. any claim for
priority under 35 U.S.C. 119(a)«(d) or 365(a) not presented within the time period provided by
paragraph (a) of this section is considered to have been waived. If a claim forpriority under 35 U.S.C.
1 15%an or 365p) is presented after the time period provided by paragraph (a) of this section. the
claim maybe accepted if the claim rdentr‘lying the prior foreign application by specifying its application
number, country (or intellectual property authority), and the day. month, and year of its tiling was
unintentionally delayed. A petition to accept a delayed claim for priority under 35 U.S.C. 119(a)v(d)
or 365(3) must be accompanied by:

(New Application Transmittal [4-1l—page 7 of 15)
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(1) The claim under 35 U.S. C. 119(a)-(d) or 365(a) and this section to the prior foreign application,
unless previously submitted;

(2) The surcharge set forth in § 1.17(t),' and

(3) A statement that the entire delay between the date the claim was due under paragraph (a)(1)
of this section and the date the claim was filed was unintentional. The Commissioner may require
additional information where there is a question whether the delay was unintentional."

NOTE: 37 C.F.R. § 1.63 Oath or declaration.

“(a) An oath or declaration filed under § 1.51lb)(2) as a part of a nonprovisional application must:

(c) Unless such information is supplied on an application data sheet in accordance with § 1.76,
the oath or declaration must also identify:

(2) Any foreign application for patent (or inventor's certificate) for which a claim for priority is
made pursuant to § 1.55, and any foreign application having a filing date before that of the
application on which priority is claimed, by specifying the application number, country, day, month,
and year of its filing."

The foreign application forming the basis for the claim for priority must be referred to in the oath
or declaration. 37 C.F.R. § 1.55(a) and 1.63.

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent
US. application or lntemational Application from which this application claims benefit under 35 U.S.C.
§ 120 is itself entitled to priority from a prior foreign application, then complete item 18 on the ADDED
PAGES FOR NEW APPLICATION TRANSMITI’AL WHERE BENEFIT OF PRIOR U,S. APPLICATIOMS)
CLAIMED.

10. Fee Calculation (37 C.F.R. § 1.16)

A. [E] Regular application
 

CLAIMS AS FILED 

 

 

 

Number filed Number Extra Rate Basic Fee
37 CPR §1.16(a)

W $750 . 00

Total

Claims (37 C.F.R.
§ 1.16(c)) 26 — 20 = 5 x $ 18.00 108-00
Independent

Claims (37 C.F.R. 4 1 84 . 00
§ 1.16(b)) — 3 = X $ 8400

Multiple dependent claim(s).

if any (37 C.F.R. § 1.16(d)) + $280.00 

El Amendment cancelling extra claims is enclosed.

El Amendment deleting multiple-dependencies is enclosed.

El Fee for extra claims is not being paid at this time.

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment,
prior to the expiration of the time period set for response by the Patent and Trademark Office in any
notice of fee deficiency. 37 C.F.R. § 1,16(d),

Filing Fee Calculation $ 942-00

(New Application Transmittal [4-1]——page 8 of 15)
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8. Cl Design application
($330.00—37 C.F.R. § 1.16(f))

Filing Fee Calculation $

0. E] Plant application

($510.00—37 C.F.Fl. § 1.16(g))

Filing fee calculation $

11. Assertion of Small Entity Status

El Applicant hereby asserts status as a small entity under 37 C.F.R. § 1.27

NOTE: 37 C.F.R. § 1.27(c) deals with the assertion of small entity status, whether by a written specific
declaration thereof or by payment as a small entity of the basic filing fee or the fee for the entry into
the national phase and states:

“(c) Assertion of small entity status. Any party (person, small business concern or nonprofit
organization) should make a determination, pursuant to paragraph (f) of this section, of entitlement
to be accorded small entity status based on the definitions set forth in paragraph (a) of this section.
and must, in order to establish small entity status for the purpose of paying small entity fees, actually
make an assertion of entitlement to small entity status, in the manner set forth in paragraphs (c)(1)
or (c)(3) of this section, in the application or patent in which such small entity fees are to be paid.

(1) Assertion by writing. Small entity status may be established by a written assertion of entitlement
to small entity status. A written assertion must:

(I) Be clearly identifiable;

fir) Be signed (see pamgraph (c)(2) of this section); and

an) Convey the concept of entitlement to small entity status, such as by stating that applicant
is a small entity, or that small entity status is entitled to be asserted for the application orpatent.
While no specific words or wording are required to assert small entity status. the intent to assert
small entity status must be clearly indicated in order to comply with the assertion requirement.

(2) Parties who can sign and file the written assertion. The written assertion can be signed by:

0) One of the parties identified in § 1.33(b) (e.g., an attorney or agent registered with the Office),
§ 3. 73(b) of this chapter notwithstanding, who can also file the written assertion;

fii) At least one of the individuals identified as an inventor (even though a 5 1.63 executed oath
or declaration has not been submitted), notwithstanding § 1.33(b)(4), who can also file the written
assertion pursuant to the exception under § 1.33(b) of this part; or

(iii) An assignee of an undivided part interest, notwithstanding §§ 1.33(b)(3) and 3. 73(b) of this
chapter, but the partial assignee cannot file the assertion without resort to a party identified under
§ 1.33(b) of this part.

(3) Assertion by payment of the small entity basic filing or basic national fee. The payment, by any
party, of the exact amount of one of the small entity basic filing fees set forth in §§ 1.16(a), (i),
Q), (h), or (k), or one of the small entity basic national fees set forth in §§ 1.492(a)(1). (a)(2), (a)(3),
(a)(4), or (a)(5), will be treated as a written assertion of entitlement to small entity status even if the
type of basic filing or basic national fee is inadvertently selected in error.

(I) If the Office accords small entity status based on payment of a small entity basic filing or basic
national fee under paragraph (c)(3) of this section that is not applicable to that application, any
balance of the small entity fee that is applicable to that application will be due along with the
appropriate surcharge set forth in § 1.16(e), or § 1.160).

fii) The payment of any small entity fee other than those set forth in paragraph (c)(3) of this section
(whether in the exact lee amount or not) will not be treated as a written assertion of entitlement
to small entity status and will not be sufficient to establish small entity status in an application
or a patent. "

(New Application Transmittal [4-1]—page 9 of 15)
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WARNING: 37 C.F.R. § 127(c)(4): ‘Assertion required in related, continuing, and reissue applications. Status
as a small entity must be specifically established by an assertion in each related, continuing and
reissue application in which status is appropriate and deslred. Status as a small entity in one
application or patent does not affect the status of any other application or patent, regardless of
the relationship of the applications or patents. The refiling of an application under § 1.53 as a
continuation, divisional, or continuation-impart application (including a continued prosecution
application under § 1.53(d)), or the filing of a reissue application, requires a new assertion as to
continued entitlement to small entity status for the continuing or reissue application."

WARNING: "Small entity status must not be established when the person or persons signing the . . . statement
can unequivocally make the required self~certification." M.P.E.P.. § 509.08 (emphasis added).

(complete the following, if applicable)

1:] Status as a small entity was asserted in the prior application

__ / , filed on _____.____, from which benefit

is being claimed for this application under:

35 U.S.C. § CI 119(8)
CI 120

U 121

U 365(0)

and which status as a small entity is still proper and asserted for this

application.

 

E] A copy of the written assertion of small entity filed in the prior application
is included.

NOTE: A refund based on establishment of small entity status, of a portion of fees timely paid in full prior to
establishing status as a small entity may only be obtained if an assertion under § 1.27(c) and a request
for a refund of the excess amount are filed within three months of the date of the timely payment of
the full fees The three-month time period is not extendable under § 1.136. 37 C.F.R. § 1.28(a).

Filing Fee Calculation (50% of A, B or C above)

$

12. Request for lntemational-Type Search (37 C.F.R. § 1.104(d))

(complete, if applicable)

El Please prepare an international-type search report for this application at the time
when national examination on the merits takes place.

(New Application Transmittal [4-tl—page 10 of 15)
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13. Fee Payment Being Made at This Time

El Not Enclosed

D No filing fee is to be paid at this time.

(This and the surcharge required by 37 C.F.Fl. § 1.16(e) can be paid
subsequently.)

K] Enclosed

DE Filing fee s M

[X] Recording assignment
($40.00; 37 CPR. § 1210»)

(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW

APPLICATION")

Cl Petition fee for filing by other than all the
inventors or person on behalf of the inventor

where inventor refused to sign or cannot be
reached

($130.00; 37 C.F.R. §§ 1.47 and 1.17(i)) $

1:] For processing an application with a

specification in

a non—English language

$ 40.00

($130.00; 37 C.F.R. §§ 1.52(d) and 1.17(k)) $

El Processing and retention fee

($130.00; 37 C.F.R. §§ 1.53(d) and 121(1)) $

El Fee for intemational-type search report

($40.00; 37 C.F.Fl. § 1.21(e)) $

NOTE: 37 C.F.R. § 1.2m) establishes a fee for processing and retaining any application that is abandoned for
failing to complete the application pursuant to 37 C.F.Fl. § 1.530) and this, as well as the changes to
37 CARR. §§ 1.53 and 1. 78(a)(1), indicate that in order to obtain the benefit ofa prior US application,
either the basic filing fee must be paid. or the processing and retention fee of § 1.2M) must be paid,
within 1 year from notification under 5 53”).

Total fees enclosed $ 982 ' 00

14. Method of Payment of Fees

IX) Attached is a Echeck [3 money order in the amount of $ 982 - 00

E1 Authorization is hereby made to charge the amount of $

(3 to Deposit Account No.

C] to Credit card as shown on the attached credit card information authoriza-
tion form PTO-2038.

WARNING: Credit card information should not be included on this form as it may become public.

[X Charge any additional fees required by this paper or credit any overpayment .
memwm, to Deposit Account No. 23-0442.

A duplicate of this paper is attached.

(New Application Transmittal [4-11—page 11 of 15)
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15. Authorization to Charge Additional Fees

WARNING: if no fees are to be paid on filing, the following items should nit be completed.

WARNING: Accurately count claims. especially multiple dependent claims, to avoid unexpected high charges,
if extra claim charges are authorized.

WARNING: Even though small entity status is accorded where the wrong type of small entity basic filing fee
or basic national fee is selected but the exact amount of the fee is paid, applicant still needs to
pay the correct small entity amount for the basic filing or basic national fee where selection of
the wrong type of fee results in a deficiency. While an accompanying general authorization to charge
any additional fees suffices to pay the balance due of the proper small entity basic filing or basic
national fee, specific authorizations to charge fees under § 1.17 or extension of time fees do not
suffice to pay any balance due of the proper small entity basic filing or basic national fee because
they do not actually authorize payment of small entity amounts. Changes To Implement the Patent
Business Goals: Final Rule [Fed Reg; September 8, 2000, pages 54603-54683. at 54611; 06:
October 3, 2000, pages 14-39].

[3‘] The Office is hereby authorized to charge, in the manner shown above, the
following additional fees that may be required by this paper and during the entire
pendency of this application.

[)3] 37 C.F.Fl. § 1.16(a). (f) or (g) (filing fees)

CI 37 C.F.R. § 1.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additional fees forexcess or multiple dependent claims notpaidon filing or on laterpresentation
must only be paid or these claims cancelled by amendment prior to the expiration of the time period
set for response by the PTO in any notice of fee deficiency (37 C.F.R. § 1.16(d)), it might be best not
to authorize the PTO to charge additional claim fees, except possibly when dealing with amendments
after final action.

E] 37 C.F.R. § 1.16(e) (surcharge for filing the basic filing fee and/or declaration
on a date later than the filing date of the application)

El 37 C.F.R. § 1.17(a)(1)—(5) (extension fees pursuant to § 1.136(a)).

E] 37 C.F.R. § 1.17 (application processing fees)

NOTE: ". . .A written request maybe submitted in an application that is an authon'zation to treat any concurrent
or future reply, requiring a petition foran extension of time under this paragraph for its timely submission,
as incorporating a petition for extension of time for the appropriate length of time. An authorization to
charge all required fees, fees under § 1.17, or all required extension of time lees will be treated as a
constructive petition for an extension of time in any concurrent or future reply requiring a petition for
an extension of time under this paragraph for its timely submission. Submission of the fee set forth in
§ 1.17(a) will also be treated as a constructive petition for an extension of time in any concunent reply
requiring a petition for an extension of time under this paragraph for its timer submission. ” 37 C.F.R.
5 1. 136(a)(3).

D 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance,

pursuant to 37 C.F.R. § 1.311(1)»

NOTE: Section 1.311(b) provides that an authorization to charge the issue fee (§ 1.18) to a deposit account
may be filed in an individual application only after the mailing of the notice ofallowance. Accordingly,
general authorizations to pay fees and specific authorizations to pay the issue fee that are filed prior
to the mailing of a notice of allowance will generally not be treated as requesting payment of the issue
fee and will not be given effect to act as a reply to the notice of allowance. Applicant, when paying
the issue fee, should submit a new authorization to charge fees, such as by completing box 6b on the
current PTOL—853 form. Where no reply to the notice of allowance is received, the application will stand
abandoned notwithstanding the presence ofgeneral authorizations to pay lees or a specific authon'zation
to pay the issue fee that were submitted prior to mailing of the notice of allowance. Where an attempt
is made to pay the issue fee but an incorrect amount is submitted, § 1.311(b)(1), or where the Office's
issue fee transmittal form (cunently PTOL-85(B)) is completed by applicant and submitted, § 1.31 1(b)(2),
in reply to a notice of allowance, an exception will be made. Such submissions will operate as a request
to charge the issue fee to any deposit account identified in a previously filed fie, submitted prior to
the mailing of the notice ofallowance) authorization to charge fees, and will be allowed to act as payment
of the correct issue fee. 5 1.311(b). See also the change to § 1.26(b). Notice of September 8, 2000,
Fed. Reg. 54603—54683. at 54646 and 5464 7.

(New Application Transmittal [4-1}—-page 12 oi 15)
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NOTE: 37 CFR. 5 1.28m) requires "Notification of any change in status resulting in loss of entitlement to small
entity status must be filed in the application . . , prior to paying, or at the time of paying, , . . the issue
lee. . . " From the wording of 37 OFF. § 1.28(b), (a) notification of change of status must be made
even if the fee is paid as “other than a small entity” and (b) no notification is required if the change
is to another small entity,

16. Instructions as to Overpayment

NOTE: “. . . Amounts of twenty-five dollars or less will not be returned unless specifically requested within
a reasonable time, nor will the payer be notified of such amounts; amounts over twenty-five dollars may
be retumed by check or, if requested. by credit to a deposit account.” 37 GER. § 1.26(a).
 

  

[)2] Credit Account No. 23—0442
El Refund

SIGNATURE OF PRACTITIONER

Reg_ No, 31 391 Franc1s J. Magulre
’ Ware, Fressola, Van Der Sluys & Adolphson LLP 

(type or print name of attorney)

Tel. No. (203) 261—1234
755 Main Street, P.0. Box 224
PO. Address

 

CUStomer NO' 004955 Monroe, Connecticut 06468

(New Application Transmittal [4—1}—page 13 of 15)
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Ci Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit of
prior U.S. applicationfs) fincluding an international application entering the US.
stage as a continuation, divisional or C-l—P application) and complete and attach
the ADDED PAGES FOR NEW APPLICATION TRANSMl‘lTAL WHERE BENEFIT OF

PRIOR U. S. APPLICATION(S) CLAIMED)

E] Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.
Application(s) Claimed '

Number of pages added

D Plus Added Pages for Papers Referred to in Item 4 Above
Number of pages added

El Plus added pages deleting names of inventor(s) named in prior application(s)
who is/are no longer inventor(s) of the subject matter claimed in this application.

Number of pages added

 

 

[:1 Plus “Assignment Cover Letter Accompanying New Application"
Number of pages added

1C] Statement Where No Further Pages Added

(if no further pages form a part of this Transmittal, then end this Transmittal with
this page and check the following item)

E] This transmittal ends with this page.

(New Application Transmittal [4-1]—-page 14 of 15)
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915—005.48

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of

Kimmo Mylly

Filed:

For: A METHOD AND A SYSTEM FOR DETERMINING THE POWER

Herewith

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE,
AND AN ELECTRONIC DEVICE

PRELIMINARY AMENDMENT A

Assistant Commissioner for Patents

U.S. Patent and Trademark Office

Washington, D.C.

Sir:

20231

Please preliminarily amend the above—referenced application

as follows:

FILING OF PAPERS AND FEES BY "EXPRESS MAIL"
WITH CERTIFICATE IN ACCORDANCE WITH 37 CFR 1.10

I hereby certify that this correspondence is being
deposited with the United States Postal Service onthe date shown below with sufficient postage as "Express
Mail" in an envelope with Mailing Label No. EV137073922US
placed thereon prior to mailing and addressed to theU,S. Patent and Trademark Office, P.O. Box 2327,
Arlington V 22202.

‘ 2/ 5 7474”???
Margery B. Hood 1%
Dam: 4,WI;
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IN THE SPECIFICATION:

The paragraph beginning at page 3, line 6 has been amended

 

as follows:

——In said MultiMediaCard Association, a maximum limit has been

proposed for the power consumption of memory cards of the

MultiMediaCardm type. Thus, in electronic devices supporting this

standard, the provision is made to supply a defined maximum power

to the peripheral device. Moreover, the power consumption of

memory cards of the MultiMediaCard” type should thus not exceed

the defined maximum limit. Such an arrangement is difficult, for

example, for the reason that the power consumption of new memory

cards to be developed is limited to this maximum value, wherein

it may be an impediment for the implementation of such memory

cards whose power consumption cannot be made smaller than the

selected maximum limit. If the maximum limit is set so high that

the power consumption of other memory cards to be developed later

on is also very likely to be smaller than this, it will mean that

relatively efficient and large regulators must be used in

electronic devices
 

The paragraph beginning at page 5, line 29 has been amended

as follows:

——Fig. 1 shows the system according to a preferred embodiment of

the invention in a redseed—bleek—ehafE5 

 

The paragraph beginning at page 5, line 32 has been amended

as follows:

-—Fig. 2 shows a system according to a second preferred embodi—

ment of the invention in a redueed—mafifier 
 

SANDISK Exhibit 1004, Page 16 of 385
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The paragraph beginning at page 5, line 35 has been amended
as follows:

—7Fig. 3 shows signalling in the method according to a preferred
 embodiment of the invention in a redaeed

manner, and——

The paragraph beginning at page 6, line 1 has been amended
as follows:

——Fig. 4 shows a peripheral device according to yet another pre—
ferred embodiment of the invention in a redueed—bleek

 

The paragraph beginning at page 6, line 7 has been amended
as follows:

——In the system according to an advantageous embodiment of the

invention, shown in Fig. l, the electronic device 1 is

exemplified by a wireless communication device. In this example,

the peripheral device 2 is a memory card, such as a memory card

complying with the MultiMediaCardT"I standard. However, it will be
that the present invention is not limited solely 

to such electronic devices and peripheral devices, but the

invention can also be applied in connection with other electronic

devices and peripheral devices. The peripheral device 2 can be,

for example, an interface card or also another device. The elec—

tronic device 1 contains a control block 3 comprising one or more

processors, such as a micro controller unit (MCU). Furthermore,
the electronic device 1 comprises a memory 4, a user interface 5

and means 6 for performing mobile station functions, such as GSM

and/or UMTS mobile communication means. The user interface 5

preferably comprises a display, a keypad and audio means in a way
known as such. For the connection of the peripheral device 2, the

electronic device 1 is provided with connecting means 7 which

SANDISK Exhibit 1004, Page 17 of 385
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comprise at least one connector 8 as well as the necessary I/O

blocks 9, for example to connect the buses of the peripheral

device 2 and the electronic device 1 to each other.——

The paragraph beginning at page 6, line 28 and ending at

page 7, line 4 has been amended as follows:

——The peripheral device is also provided with corresponding

connecting means 10 for connecting the peripheral device 2 to the

electronic device 1. The connecting means 10 of the peripheral

device comprise at least one connector 11 which can be connected

to the connector 8 of the electronic device 1, and an I/O

block 12. The power supply to the peripheral device 2 is arranged

from the electronic device 1 via the connectors 8, 11. The 1/0

blocks are used for communication between the electronic device 1

and the peripheral device 2. This can take place as parallel data

transmission or serial data transmission. For example, said

peripheral device according to the MultiMediaCardm specifications

applies serial data transmission. However, in view of the present

invention, it—is—neE—signifieaneT—in—which format

data transmission between the electronic device 1 and the

peripheral device 2 is earried—eat

 

 

The paragraph beginning at page 7, line 20 and ending at

page 8, line 12 has been amended as follows:

—~The following is a description of the operation of the method

according to a preferred embodiment of the invention in a system

shown in Fig. 1. For example, information on whether a peripheral

device 2 is placed in the connector 8 of the connecting means of

the electronic device, is transmitted via the I/O blocks to the

electronic device 1. This can be implemented, for example, by

providing the I/O block 9, 12 with a detection line 15 whose

state is changed when the peripheral device 2 is placed in the

4
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connector 8. In this advantageous embodiment of the invention,

the detection line 15 is implemented so that the detection

line 15 is set in the logical 1 state by means of a pull~up

resistance R in the electronic device 1. In the system of Fig. 1,

the change of state is achieved in such a way that the peripheral
the detection line 15, wherein the state 

of the detection line 15 is changed to the logical 0 state. This

change of state is detected in the electronic device 1, for

example, in such a way that the change of state causes an

interrupt in the control block 3, wherein a corresponding

interrupt service program is run and the running of the

initializing functions of the peripheral device are started.

After the operating voltages have been coupled to the peripheral

device, the processor 13 of the peripheral device 2 will start to

run its own initializing operations. For example, the power

consumption of the peripheral device 2 is set to a default value

which, in this advantageous embodiment, is a power consumption

value according to the first maximum limit. In this context, it

is assumed that the first maximum limit is lower than the second

maximum limit. The processor also sets the frequency of the clock

generator 16 to correspond to this power consumption value.

Typically, the frequency of the clock generator is set to a

minimum value. In all peripheral devices 2, it is not necessarily

possible to control the frequency of the clock generator 16,

wherein the clock generator 16 cannot be used for controlling the

power consumption.——

The paragraph beginning at page 8, line 14 and ending at

page 9, line 3 has been amended as follows:

——In the operations of initializing the peripheral device,

performed by the electronic device 1, the type of the peripheral

device 2 is preferably examined, which may affect the type of

5
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initialization operations to be performed. However, this

description will only discuss the operations which are essential

in view of the invention. The signalling to be performed in this

method according to the advantageous embodiment of the invention

is illustrated in a redueed

Fig. 3. The determination of the type of the peripheral device 2

manner in the appended 

will be followed by determining the first and second maximum

limits for power consumption which have been stored on the: 
ard. Thus, a maximum limit reading message is 

preferably transmitted from the electronic device 1 to the

 peripheral device 2. This is illustrated by arrow

301 in the Chart of Fig. 3. The message is received in the 

peripheral device 2 and its content is preferably examined in a

processor 13. On the basis of the message, the processor 13 
reads the first maximum limit and the second maximum limit from

the memory 14 (block 302 in Fig. 3). If there are more than two

maximum limits, the number of the maximum limits is preferably

stored in the memory means, wherein the processor 13 reads the

values of all the maximum limits from the memory 14. After this,

the processor 13 generates a reply message (block 303) containing

the requested information, such as the first and second maximum

limits and, if necessary, also the number of the maximum limits.

In the case of several maximum limits, also the values of the

other maximum limits are preferably included in the message. The

message is transmitted via the I/O blocks 9, 12 to the electronic
 

 device (arrew

the control block reads the information of the received message

 

and, if necessary, stores them in the memory 4 of 
the electronic device.——

The paragraph beginning at page 9, line 5 has been amended
as follows:
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——After the maximum limits of power consumption supported by the

peripheral device are known in the electronic device 1, it is

possible to start to adjust the power consumption of the

peripheral device, if necessary. Let us assume that the

electronic device 1 is capable of supplying the power

corresponding to the second maximum limit to the peripheral

device 2. Thus, a power control message is transmitted from the

electronic device 1 to the peripheral device 2 (arrew 
305). This power control message 

indicates the power consumption value which is to be set as the

maximum value for the peripheral device 2, for example said

second maximum limit. The processor 13 of the peripheral device

examines the type of the received message, and after determining

that it is a power control message, reads the maximum value for

power consumption indicated in the message (block 306). Next, the

processor 13 of the peripheral device sets, for example the

operating frequency of the clock generator 16 to a value

corresponding to this maximum value for power consumption, for

example to the highest possible frequency. In some embodiments,

the bus widths within the processor can also be changed according

to the maximum limit used for power consumption. Furthermore, the

peripheral device 2 preferably informs the electronic device 1

that the power consumption has been limited to the requested

value (arrew V307).-— 

The paragraph beginning at page 9, line 27 and ending at

page 10, line 16 has been amended as follows:

——If the electronic device 1 cannot supply the peripheral

device 2 with the power of the second maximum limit, or if, for

another reason, the electronic device 1 tends to set the maximum

value for power consumption lower than the second maximum limit,

it is possible to perform signalling, by which the electronic

7
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device 1 and the peripheral device try to find such a maximum

limit for power consumption which is suitable in the situation.

This can be carried out, for example, in such a way that the

electronic device 1 selects, between the first and second maximum 

limits, a value which is a maximum value in

view of the electronic device 1. Information about this limit is

transferred to the peripheral device 2, in which the suggested

value is examined 3, and if it is found 
acceptable, this information is transferred to the electronic

device 1. If the peripheral device 2 cannot set its own power

consumption to such a level which corresponds to the suggested

maximum value, the peripheral device 2 will suggest a lower value

between the first and second maximum values. If this value is

possible in view of the electronic device 1, 
the electronic device 1 will transmit this information to the

peripheral device 2, in which the power consumption is set to

this value. If the value suggested by the peripheral device 2 is

not suitable, the electronic device 1 advantageously selects

another, preferably lower value which, however, is at least equal

to the first maximum limit, and reports it to the peripheral

device 2. The above—presented steps are iterated, until such a

power consumption value is found which is suitable for both the

electronic device 1 and the peripheral device 2. In some cases,

it may occur that the only suitable value is the first maximum

value, wherein the power consumption does not need to be

adjusted, because this value is the default value.——

The paragraph beginning at page 10, line 18 has been amended
as follows:

e—There may also be a need to change the value of the power

consumption during the operation of the electronic device 1 and

the peripheral device 2 connected seetkmssame For 

8
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example, if the peripheral device is a transceiver card, such as

a mobile station card or a modem card, there may be a need to

significantly change the power consumption limit of the

peripheral device 2, for example, for the time of a transmission.

Thus, at the stage when e.g. the peripheral device 2 detects a

need to change the power consumption, it transmits a message to

the electronic device 1 and proposes a new power consumption

value which is, however, in the range between the first and

second maximum values. An exchange of messages is performed

between the electronic device 1 and the peripheral device 2 by

applying the above—described principles, to control the power

consumption of the peripheral device according to the need. When

the need for power consumption is changed again, a new adjustment

of the power consumption can be made.-—

The paragraph beginning at page 12, line 7 has been amended
as follows:

——Consequently, the power consumption of the peripheral device 2

can be adjusted e.g. by changing the clock frequency and/or the

bus width, but it is—ebvieus that other methods

for adjusting the power consumption are also known and are

applicable in connection with the invention. The—pewer

consumption can also be controlled by controlling the operating

  

 

voltage, if the operating voltage of the peripheral device 2 does

not need to be a given constant value. Peripheral devices are

known, in which the operating voltage can be selected to be, for

example, either 3 V, 3.3 V, or 5 V. Yet another example to be

mentioned in this context of the possibilities to control the

power consumption of the peripheral device is to control the

current consumption of the peripheral device.~—

The paragraph beginning at page 12, line 20 has been amended

9
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as follows:

——Further, the power consumption of the peripheral device 2 can

also be adjusted by changing the clock frequency of the bus of

the connection between the peripheral device and the electronic

device, if it is independently adjustable. The clock frequency of

the bus can be changed e.g. by the electronic device 1 and/or by

the peripheral device 2, if necessary. The electronic device 1

controls a clock generator(s) (not shown) which produces the

timing signals for the bus according to the same principles shes

was presented above.-— 

The paragraph beginning at page 15, line 4 has been amended
as follows:

—-It will be ebviees

the steps to be taken in the setting of the power consumption can

that
 

also be implemented in another way than the above—presented hand—

shake in the form of messages. For example, the connection means

7, 10 can be provided with connection lines which are used to set

the power consumption of the peripheral device. Furthermore, the

invention can be applied in such a way that certain alternative

(allowable) values are defined for said maximum limits, wherein

the first maximum limit and the second maximum limit for each

peripheral device is selected from the set of these alternative
limits.——

The paragraph beginning at page 15, line 32 has been amended

as follows:

-—It ie—ebviees

not limited solely to the above—presented embodiments but ie can

that the present invention is 

be modified within the scope of the appended claims.--

10
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IN THE CLAIMS:

1. (Amended) A method for determining the power consumption in

an electronic device, to which a peripheral device is connected,

to which the power is supplied from the electronic device,

the method comprising determining, for the power 
consumption, at least a first maximum value and a second maximum

value which is higher than the first maximum value, and

performing, between the electronic device and the peripheral

device, setting of she g maximum for the power consumption of the

peripheral device to a value which is between said first and

second maximum values.

 2. (Amended) The method according to claim 1, wheeeéng
is used as a default value for the said first maximum lemie

power consumption, wherein the power consumption of the

peripheral device is set, at the g startup stage, to be

substantially not higher than said first maximum limit.

 3. (Amended) The method according to claim 1, wherein;

” is used as the m highest

for the power consumption.

said second maximum limie

allowable limes
  

 

 4. (Amended) The method according to claim 1, wherein:

messages are transferred between the electronic device and the

peripheral device for setting the power consumption of the

peripheral device to a value substantially between said first

maximum limie and said second maximum limit  

 5. (Amended) The method according to Claim 1, wherein

at least one content is stored in the peripheral device, Ee—be

 
in connection with the electronic device, wherein at

stage of storing the content, the power consumption set for

11

SANDISK Exhibit 1004, Page 25 of 385

 



SANDISK Exhibit 1004, Page 26 of 385

 

915-005.48

the peripheral device is a value corresponding to said second

maximum iimir and at she m stage of using the content, the

power consumption set for the peripheral device is a value

  

 corresponding to said first maximum iimie ”

6. (Amended) The method according to the claim 1, wherein

at least one clock signal is generated in the peripheral 
device and Ehae the power consumption of the peripheral

device is controlled by adjusting the frequency of at least one

 

clock signal.

7. (Amended) The method according to the claim 1, wherein

the peripheral device comprises at least one bus and that 
the power consumption of the peripheral device is controlled by

controlling she bus—wideh—e£—ehe—peripherai

devise.

 

8. (Amended) The method according to the claim 1, wherein

 the peripheral device is provided with two or more

storage blocks (2) is controlled by controlling ehe g number of

storage hieekspreeessedgi by the peripheral device

substantially simultaneously.

 

9. (Amended) A system comprising an electronic device with

means for connecting a peripheral device and means for supplying

power to the peripheral device, and which system comprises means
at least a 

for determining she power consumption, wherein :

first maximum value and a second maximum value which is higher

than the first maximum value are defined for the power

i the means for determining the power consumption, and hhae

consumption comprise means for setting ehe g maximum er—Ehe power

consumption of the peripheral device to a value which is between

12
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said first maximum value and second maximum value.

10. (Amended) The system according to claim 9, comprising means

for transferring messages between the electronic device and the

peripheral device for setting the power consumption of the

peripheral device to a value substantially between said first
maximum iimie  and said second maximum iimie 

 11. (Amended) The system according to claim 9, wherein

the peripheral device comprises means for generating at least one
the system comprises means for clock signal, and shag”

controlling the power consumption of the peripheral device by

adjusting the frequency of said at least one clock signal.

 12. (Amended) The system according to claim 9, wherein

the peripheral device comprises at least one bus, and Ghee

the system comprises means for controlling the power 
consumption of the peripheral device by adjusting the bus width

of the peripheral device.

13. (Amended) The method according to the claim 9, wherein

 the peripheral device is provided with two or more

; the means for controlling the storage blocks, and thee

power consumption of the peripheral device comprise means for

adjusting she g number of storage blocks processed by the
peripheral device substantially simultaneously.

14. (Amended) The system according to the claim 9, wherein

p the electronic device is a portable electronic device 

15. (Original) The system according to claim 14, comprising

means for performing mobile station functions.

13
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16. (Amended) An electronic device provided with means for

connecting a peripheral device and means for supplying power to

the peripheral device, and means for determining ehe power

consumption, wherein

second maximum value which is higher than the first maximum

at least a first maximum value and a 

 value? are defined for the power consumption, and shag

the means for determining the power consumption comprise means

for setting she fi maximum ef—ehe power consumption of the peri-

pheral device to a value which is between said first maximum

value and said second maximum value.

17. (Amended) The electronic device according to claim 16,

the peripheral comprising means for transmitting messages frem

device and for receiving messages from the peripheral device, to

set ehe power consumption of the peripheral device to a value

substantially between said first maximum limit and said second

maximum limit.

 

18. (Amended) The electronic device according to claim 16,

wherein f it is a portable electronic device.

19. (Original) The electronic device according to claim 18,

comprising means for performing mobile station functions.

20. (Amended) A peripheral device provided with means for

connecting the peripheral device to an electronic deviceT—iiem

whieh—ehef power reqeireé—fer—esieg—ehe—peripherai

deviee—is—arraegeé—Ee—be—sappiied to the peripheral device,

wherein I at least a first maximum value and a second

maximum value which is higher than the first maximum value, are
the

 

 

 
 

defined for Ehe power consumption, and shes

peripheral device comprises means for setting ehe W maximum 9%

l4
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the power consumption of the peripheral device to a value which

is between said first maximum value and said second maximum

 

 

value.

21. (Amended) The peripheral device according to claim 20,

wherein 5 at least one content is stored in the peripheral

device Ee—be—esed " ‘ in connection with the electronic

device.

22. (Amended) The peripheral device according to claim 20,

comprising means for generating at least one clock signal and

means for controlling the power consumption of the peripheral

device by eenérelééffif4flms—firequeney

least one clock signal.

of said at 

23. (Amended) The peripheral device according to claim 20,

comprising at least one bus and means for controlling the power

consumption of the peripheral device by controlling she g bus

 width of the peripheral device.

24. (Amended) The peripheral device according to the claim 20,

wherein the peripheral device is provided with two or 
more storage blocks, and that the means for controlling the power

consumption of the peripheral device comprise means for

controlling Ehe g number of storage blocks processed by the

peripheral device substantially simultaneously.

25. (Amended) The peripheral device according to the claim 20,

said first maximum value and said second maximum 
value are stored in the peripheral device.

15
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26. (Amended) The peripheral device according to the claim 20,

Eis a MultiMediaCardm 
peripheral device.

16
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IN THE ABSTRACT

-—Abstract H 
The present invention relates to a method and a system for

determining the power consumption in an electronic device, to

which a peripheral device is connected, to which the power is

supplied from the electronic device. At least a first maximum

value and a second maximum value, higher than the first maximum

value, are determined for the power consumption. BeEweefi

the electronic device and the peripheral 
 a maximum for the power consumption of the

peripheral device is—seE—te—a—valae which is between said first

and second maximum values. The invention also relates to an

 

electronic device and a peripheral device, in which the method is

applied.

Fig.—}-—
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A method and a system for determining the power consumption in

connection with an electronic device, and an electronic device

Cross-Reference to Related Applications

This application claims priority under 35 USC §119 to Finnish Patent

Application No. 20020594 filed on March 27, 2002.

Field of the Invention

The present invention relates to a method for determining the power

consumption in an electronic device, to which a peripheral device is

connected, which is supplied with power from the electronic device.

The invention also relates to a system which comprises an electronic

device provided with means for connecting a peripheral device and

means for supplying power to the peripheral device, and which system

comprises means for determining the power consumption. Further-

more, the invention relates to an electronic device provided with means

for connecting a peripheral device, means for supplying power to the

peripheral device, and means for determining the power consumption

of the peripheral device. Moreover, the invention relates to a peripheral

device provided with means for connecting the peripheral device to an

electronic device, from which the power needed for using the periph~

eral device is arranged to be supplied to the peripheral device.

Background of the Invention

At present, several such electronic devices are in use, to which it is

possible to connect various peripheral devices, 9.9. to expand the

properties of the electronic device and to produce auxiliary functions.

For example, it is possible to connect peripheral devices, such as con-

nection cards (e.g. PCMCIA cards), to laptop computers to connect the

laptop computer to a local area network, a landline or wireless tele-

phone network, etc. Furthermore, peripheral devices can be used to

expand the memory of the laptop computer, to connect an external

fixed disk, a CDROM station, or the like.
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The MultiMediaCardTM Association is, among other things, developing

a standard for memory expansion boards (MultiMediaCardTM; Multi-

MediaCardTM is a trademark of Infineon Technologies AG). These

memory expansion boards can be used in various portable electronic

devices, such as wireless communication devices and communicator

type devices, to expand the memory capacity.

Because the peripheral devices can be connected to a variety of

devices, the power consumption of the peripheral device should not

exceed the maximum power that can be supplied from the electronic

device to the peripheral device. Otherwise, the operation of the periph-

eral device and/or the electronic device may be disturbed and the

electronic device may even be overheated. On the other hand, the

power consumption requirements of different peripheral devices may

be very different, wherein manufacturers of electronic devices should

provide for the maximum power consumption in the power supply of

the peripheral device connection. Solutions are known, such as Nokia
Communicator 9110/9210, in which the power supply of the peripheral

device connection of the electronic device is provided with a relatively

efficient regulator, for example in the order of 150 mA/3 V. Such an

efficient regulator is a relatively bulky component, which may cause

placement problems, particularly in portable electronic devices. The

provision for the maximum power consumption will be unnecessary in
such electronic devices, whose users do not use, in connection with

the electronic device, such a peripheral device whose power consump-

tion is close to the maximum power consumption of the peripheral

device designed for the electronic device. On the other hand, another

user of a similar electronic device may use such a peripheral device

whose power consumption is in the order of the maximum power con-

sumption of the peripheral device designed for the electronic device.

In some electronic devices and peripheral devices to be connected to

them, the operating voltage is selected at the stage when the periph-

eral device is turned on, e.g. when the electronic device is turned on or

when the peripheral device is connected. Thus, signalling will be per-

formed between the electronic device and the peripheral device, for the
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electronic device to determine the level of the operating voltage

required by the peripheral device and to select an operating voltage

suitable for the peripheral device to the operating voltage line(s) of the

peripheral device.

In said MultiMediaCard Association, a maximum limit has been pro-

posed for the power consumption of memory cards of the MultiMedia-

CardTM type. Thus, in electronic devices supporting this standard, the

provision is made to supply a defined maximum power to the peripheral

device. Moreover, the power consumption of memory cards of the

MultiMediaCardTM type should thus not exceed the defined maximum

limit. Such an arrangement is difficult, for example, for the reason that

the power consumption of new memory cards to be developed is lim—

ited to this maximum value, wherein it may be an impediment for the

implementation of such memory cards whose power consumption can-

not be made smaller than the selected maximum limit. If the maximum

limit is set so high that the power consumption of other memory cards

to be developed later on is also very likely to be smaller than this, it will

mean that relatively efficient and large regulators must be used in

electronic devices.

The power consumption of the peripheral device is normally propor—

tional to the clock frequency used in the peripheral device, wherein an

increase in the clock frequency will increase the power consumption. In

a corresponding manner, to decrease the power consumption, the

clock frequency of the peripheral device can be decreased, if this is

possible in view of the other functions of the peripheral device. How-

ever, the operating rate of the peripheral device will thus decrease,

which is not necessarily desirable. Also, the bus width used in the

peripheral device has an effect on how much power is consumed in the

peripheral device.

Summary of the Invention

It is an aim of the present invention to provide an improved method and

system for determining the power consumption to be suitable in each

situation. It is another aim of the invention to provide an electronic
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device and a peripheral device for applying the method. The invention
is based on the idea of determining at least a first and a second maxi-

mum value for the power consumption, wherein the electronic device

and the peripheral device set the power consumption to a value
between these first and second maximum values. Thus, in different

operating situations, for example the peripheral device can adjust its
power consumption to be suitable for the situation. The method
according to the present invention is primarily characterized in deter-
mining, for the power consumption, at least a first maximum value and
a second maximum value which is higher than the first maximum value,

and setting, between the electronic device and the peripheral device,
the maximum for the power consumption of the peripheral device to a

value which is substantially between said first and second maximum

values. The system according to the invention is primarily character-

ized in that at least a first maximum value and a second maximum

value which is higher than the first maximum value, are defined for the

power consumption, and that the means for determining the power
consumption comprise means for setting the maximum for the power

consumption of the peripheral device to a value which is between said
first maximum value and said second maximum value. The electronic

device according to the invention is primarily characterized in that at
least a first maximum value and a second maximum value which is

higher than the first maximum value, are defined for the power con—

sumption, and that the means for determining the power consumption
comprise means for setting the maximum for the power consumption of
the peripheral device to a value which is between said first maximum
value and said second maximum value. Furthermore, the peripheral

device according to the invention is primarily characterized in that at-
least a first maximum value and a second maximum value which is

higher than the first maximum value, are defined for the power con-
sumption, and that the means for determining the power consumption
comprise means for setting the maximum for the power consumption of
the peripheral device to a value which is between said first maximum
value and said second maximum value.

The present invention shows remarkable advantages over solutions of
prior art. By the method according to the invention, it is possible to
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avoid the use of an unnecessarily large regulator in an electronic

device, which saves costs, and wherein the size of the electronic

device can, in some cases, be reduced and, on the other hand, prob-

lems of heating caused by high power consumption can be avoided.

Also the power consumption can be reduced, which is advantageous

particularly in portable devices. By means of the invention, the periph-
eral device connection can also be provided with flexibility, because the

power consumption of the peripheral device can be adjusted and set to
a value suitable for each situation of use. Also, the clock frequency and

bus width of the peripheral device can be changed in the system

according to an advantageous embodiment of the invention. Further—
more, the invention makes it possible that new peripheral devices to be

developed will function in connection with electronic devices made ear-
lier, and existing peripheral devices will function in connection with new
electronic devices to be developed. With the solution according to the

invention, it is also possible to achieve an improvement in the user-

friendliness of the electronic device, for example, in a situation in which

the peripheral device cannot fully operate on a lower level of power
consumption but it can, however, inform the electronic device about
this. Thus, the electronic device can take care of the shutdown (turning

off) of the peripheral device in the appropriate way and notify the user
of this.

Brief Description of the Drawings

In the following, the invention will be described in more detail with

reference to the appended drawings, in which

Fig. 1 shows the system according to a preferred embodiment of
the invention in a reduced block chart,

Fig. 2 shows a system according to a second preferred embodi-
ment of the invention in a reduced manner,

Fig. 3 shows signalling in the method according to a preferred
embodiment of the invention in a reduced manner, and
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shows a peripheral device according to yet another pre-

ferred embodiment of the invention in a reduced block

chart.

Fig. 4

Detailed Description of the Invention

In the system according to an advantageous embodiment of the inven-

tion, shown in Fig. 1, the electronic device 1 is exemplified by a wire-

less communication device. In this example, the peripheral device 2 is

a memory card, such as a memory card complying with the Multi-
MediaCardT'V' standard. However, it will be obvious that the present

invention is not limited solely to such electronic devices and peripheral

devices, but the invention can also be applied in connection with other

electronic devices and peripheral devices. The peripheral device 2 can

be, for example, an interface card or also another device. The elec-

tronic device 1 contains a control block 3 comprising one or more proc-

essors, such as a micro controller unit (MCU). Furthermore, the elec-

tronic device 1 comprises a memory 4, a user interface 5 and means 6

for performing mobile station functions, such as GSM and/or UMTS
mobile communication means. The user interface 5 preferably com—

prises a display, a keypad and audio means in a way known as such.
For the connection of the peripheral device 2, the electronic device 1 is

provided with connecting means 7 which comprise at least one con-
nector 8 as well as the necessary l/O blocks 9, for example to connect

the buses of the peripheral device 2 and the electronic device 1 to each
other.

The peripheral device is also provided with corresponding connecting
means 10 for connecting the peripheral device2 to the electronic

device 1. The connecting means 10 of the peripheral device comprise

at least one connector 11 which can be connected to the connector8

of the electronic device 1, and an l/O block 12. The power supply to the

peripheral device2 is arranged from the electronic device1 via the
connectors 8, 11. The l/O blocks are used for communication between

the electronic device 1 and the peripheral device 2. This can take place

as parallel data transmission or serial data transmission. For example,

said peripheral device according to the MultiMediaCardTM specifica-
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tions applies serial data transmission. However, in view of the present

invention, it is not significant, in which format the data transmission

between the electronic device 1 and the peripheral device 2 is carried

out.

The peripheral device 2 also comprises a processor 13 or the like for

controlling the functions of the peripheral device 2. Furthermore, the

peripheral device comprises a memory 14, such as a read/write mem-

ory (RAM), 9.9. for the storage of data, as well as a read-only memory

(ROM, NVRAM) for the storage of the program code. The processor is
responsible, for example, for controlling the l/O blocks in the data
transmission between the peripheral device 2 and the electronic

device 1. At least a first maximum value and a second maximum value

for power consumption, which are used in the method according to the

present invention, are also stored in the memory 14 of the peripheral
device. Furthermore, the peripheral device comprises means for gen-

erating one or more clock signals required for the operation of the

processor, such as a clock generator 16.

The following is a description of the operation of the method according

to a preferred embodiment of the invention in a system shown in Fig. 1.
For example, information on whether a peripheral device 2 is placed in

the connector8 of the connecting means of the electronic device, is

transmitted via the l/O blocks to the electronic device 1. This can be

implemented, for example, by providing the l/O block 9, 12 with a
detection line 15 whose state is changed when the peripheral device 2

is placed in the connector 8. In this advantageous embodiment of the
invention, the detection line 15 is implemented so that the detection

line 15 is set in the logical 1 state by means of a pull-up resistance R in

the electronic device 1. In the system of Fig. 1, the change of state is

achieved in such a way that the peripheral device 2 earths the detec-

tion line 15, wherein the state of the detection line 15 is changed to the

logical 0 state. This change of state is detected in the electronic
device 1, for example, in such a way that the change of state causes

an interrupt in the control block 3, wherein a corresponding interrupt

service program is run and the running of the initializing functions of the

peripheral device are started. After the operating voltages have been
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coupled to the peripheral device, the processor 13 of the peripheral
device 2 will start to run its own initializing operations. For example, the

power consumption of the peripheral device 2 is set to a default value

which, in this advantageous embodiment, is a power consumption

value according to the first maximum limit. In this context, it is assumed
that the first maximum limit is lower than the second maximum limit.

The processor also sets the frequency of the clock generator 16 to

correspond to this power consumption value. Typically, the frequency

of the clock generator is set to a minimum value. In all peripheral

devices 2, it is not necessarily possible to control the frequency of the

clock generator 16, wherein the clock generator 16 cannot be used for

controlling the power consumption.

In the operations of initializing the peripheral device, performed by the

electronic device 1, the type of the peripheral device 2 is preferably

examined, which may affect the type of initialization operations to be

performed. However, this description will only discuss the operations
which are essential in view of the invention. The signalling to be per-

formed in this method according to the advantageous embodiment of

the invention is illustrated in a reduced manner in the appended Fig. 3.

The determination of the type of the peripheral device 2 will be followed

by determining the first and second maximum limits for power con—

sumption which have been stored on the card. Thus, a maximum limit

reading message is preferably transmitted from the electronic device 1

to the peripheral device 2. This is illustrated by arrow 301 in the chart

of Fig. 3. The message is received in the peripheral device 2 and its

content is preferably examined in a processor 13. On the basis of the

message, the processor 13 reads the first maximum limit and the sec-
ond maximum limit from the memory 14 (block 302 in Fig. 3). If there

are more than two maximum limits, the number of the maximum limits

is preferably stored in the memory means, wherein the processor 13
reads the values of all the maximum limits from the memory 14. After

this, the processor 13 generates a reply message (block 303) contain-

ing the requested information, such as the first and second maximum

limits and, if necessary, also the number of the maximum limits. In the

case of several maximum limits, also the values of the other maximum

limits are preferably included in the message. The message is trans-
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mitted via the HO blocks 9, 12 to the electronic device (arrow 304), in

which the control block reads the information of the received message

and, if necessary, stores them in the memory 4 of the electronic device.

After the maximum limits of power consumption supported by the peri-

pheral device are known in the electronic device 1, it is possible to start

to adjust the power consumption of the peripheral device, if necessary.
Let us assume that the electronic device 1 is capable of supplying the

power corresponding to the second maximum limit to the peripheral
device 2. Thus, a power control message is transmitted from the elec-

tronic device 1 to the peripheral device 2 (arrow 305). This power con-

trol message indicates the power consumption value which is to be set

as the maximum value for the peripheral device 2, for example said

second maximum limit. The processor 13 of the peripheral device

examines the type of the received message, and after determining that

it is a power control message, reads the maximum value for power

consumption indicated in the message (block 306). Next, the proces-

sor 13 of the peripheral device sets, for example the operating fre-

quency of the clock generator16 to a value corresponding to this

maximum value for power consumption, for example to the highest

possible frequency. In some embodiments, the bus widths within the

processor can also be changed according to the maximum limit used

for power consumption. Furthermore, the peripheral device 2 preferably
informs the electronic device 1 that the power consumption has been

limited to the requested value (arrow 307).

if the electronic device 1 cannot supply the peripheral device 2 with the

power of the second maximum limit, or if, for another reason, the elec—
tronic device 1 tends to set the maximum value for power consumption

lower than the second maximum limit, it is possible to perform signal-

ling, by which the electronic device 1 and the peripheral device try to
find such a maximum limit for power consumption which is suitable in

the situation. This can be carried out, for example, in such a way that

the electronic device 1 selects, between the first and second maximum

limits, a value which is a maximum value in view of the electronic

device 1. Information about this limit is transferred to the peripheral

device 2, in which the suggested value is examined 13, and if it is
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found acceptable, this information is transferred to the electronic

device 1. If the peripheral device 2 cannot set its own power consump~

tion to such a level which corresponds to the suggested maximum

value, the peripheral device 2 will suggest a lower value between the

first and second maximum values. If this value is possible in view of the

electronic device 1, the electronic device 1 will transmit this information

to the peripheral device 2, in which the power consumption is set to this

value. If the value suggested by the peripheral device 2 is not suitable,

the electronic device 1 advantageously selects another, preferably

lower value which, however, is at least equal to the first maximum limit,

and reports it to the peripheral device 2. The above-presented steps

are iterated, until such a power consumption value is found which is

suitable for both the electronic device 1 and the peripheral device 2. In

some cases, it may occur that the only suitable value is the first maxi-

mum value, wherein the power consumption does not need to be

adjusted, because this value is the default value.

There may also be a need to change the value of the power consump-

tion during the operation of the electronic device 1 and the peripheral

device 2 connected to the same. For example, if the peripheral device

is a transceiver card, such as a mobile station card or a modem card,

there may be a need to significantly change the power consumption

limit of the peripheral device 2, for example, for the time of a transmis—

sion. Thus, at the stage when 6.9. the peripheral device 2 detects a

need to change the power consumption, it transmits a message to the

electronic device1 and proposes a new power consumption value

which is, however, in the range between the first and second maximum

values. An exchange of messages is performed between the electronic

device 1 and the peripheral device 2 by applying the above-described

principles, to control the power consumption of the peripheral device

according to the need. When the need for power consumption is

changed again, a new adjustment of the power consumption can be

made.

The need to change the power consumption of the peripheral device

may also develop in the electronic device 1. For example, when the

operation of the electronic device 1 shifts to a power saving mode, or
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when the charge of a battery (not shown) in the electronic device is

reduced, the electronic device 1 may control the peripheral device 2 to

shift to a less power consuming state.

The peripheral device according to the invention can also be connected
to such an electronic device1 which does not have a possibility to

adjust the power consumption. Thus, the peripheral device 2 sets a
default value, Le. preferably the first maximum limit, as the power con-

sumption value. Consequently, the peripheral device according to the
invention can also be connected to such an electronic device1 in

which the steps of the method according to the invention are not car-

ried out to control the power consumption of the peripheral device 2.

Above, the use of more than two different maximum limits were men-

tioned as the maximum values for power consumption. In this context,

it is assumed that the other maximum limits are between the first and

second maximum limits. These different maximum limits are feasible,

for example, in such applications, in which different bus widths can be
selected in the peripheral device. For example, in the system of Fig. 2,
the bus width of the connection between the peripheral device and the

electronic device can be selected to be any of the three values: 8, 16 or

32 bits. At the same time, this bus width selected for the connection is,

in this advantageous embodiment, also used in the internal bus 17 of

the peripheral device 2. Typically, the power consumption is the higher,
the wider the bus used. Thus, the presumption is preferably that the

bus width at the start-up stage is 8 bits, but the electronic device 1 and

the peripheral device 2 may negotiate on the use of another bus width,
ie. on the change of the maximum limit for power consumption. This

can be implemented by applying the principles described above. How-

ever, it will be obvious that said bus widths are only some non-restrict—

ing examples of bus widths.

The frequency of the clock generator 16 of the peripheral device is not

necessarily adjustable in a stepless manner, but it is possible to select
a value for the frequency from some predetermined values. Thus, the

maximum limits for power consumption corresponding to these differ-

ent frequencies can be stored as said maximum limits in the peripheral
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device, or if only the first maximum limit (lowest power consumption)

and the second maximum limit (highest power consumption) are

stored, it is possible to perform the exchange of messages between the

electronic device 1 and the peripheral device, as described above in

this description, to adjust the suitable power consumption limit.

Consequently, the power consumption of the peripheral device 2 can

be adjusted e.g. by changing the clock frequency and/or the bus width,

but it is obvious that other methods for adjusting the power consump-

tion are also known and are applicable in connection with the invention.

The power consumption can also be controlled by controlling the oper-

ating voltage, if the operating voltage of the peripheral device 2 does

not need to be a given constant value. Peripheral devices are known,

in which the operating voltage can be selected to be, for example,

either 3 V, 3.3 V, or 5 V. Yet another example to be mentioned in this

context of the possibilities to control the power consumption of the

peripheral device is to control the current consumption of the peripheral
device.

Further, the power consumption of the peripheral device 2 can also be

adjusted by changing the clock frequency of the bus of the connection

between the peripheral device and the electronic device, if it is

independently adjustable. The clock frequency of the bus can be

changed 6.9. by the electronic device 1 and/or by the peripheral device

2, if necessary. The electronic device 1 controls a clock generator(s)

(not shown) which produces the timing signals for the bus according to

the same principles than what was presented above.

In an advantageous embodiment of the invention, at least a part of the

memory of the peripheral device 2 is divided into two or more memory

blocks, to form so-called storage banks. Thus, in the peripheral device,

one or more of these memory blocks can be selected for use, 9.9. on

the basis of the maximum power consumption value defined for the

peripheral device 2. With higher power consumption values, it is typi-

cally possible to take more memory blocks into use than with lower

power consumption values. Figure 4 shows an example of the structure

of such a peripheral device. In the peripheral device 2 shown in Fig. 4,
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the memory 14 is provided with four memory blocks 14a, 14b, 14c,

14d, but it will be obvious that in practical applications, the number of

storage banks can, within the scope of the invention, also be other than
four. To take the memory blocks 14a—14d into use and to remove them

from service, connection lines 18a—18d are preferably provided from

the processor 13, to couple e.g. the operating voltage to the desired
memory blocks 14a—14d, or the coupling lines are used to switch each

memory block 14a—14d either to an active mode or to a power-saving
mode. Also the above—presented method can be used to control the

power consumption of the peripheral device 2 instead of or in addition
to the methods for controlling the power consumption as presented

above in this description.

In the electronic device 1, the power control can be performed, for

example, by providing the electronic device1 with a power source

whose output voltage can be changed. Thus, in the electronic device 1,

the operating voltage to be supplied to the peripheral device is selected
to be the voltage value corresponding to the power consumption at the
time.

The method according to the invention can also be applied in the

implementation of various contents for use in connection with electronic
devices 1, for example in the following way. As the peripheral device 2,

it is possible to use a memory card, such as a card complying with the
definitions of the MultiMediaCardTM standard, in which contents can be

stored. In this context, contents refer to data files, application pro-

grams, electronic books, audiovisual information, such as music,
videos, etc. For example, a content provider stores such contents on

the memory card. Thus, the memory card 2 is connected to an elec-

tronic device provided with means for transferring the content to the

memory card 2. Thus, before starting the storage, the electronic device
and the memory card 2 set the power consumption of the memory card

preferably to a value corresponding to the second maximum limit. This
is possible, because in such an electronic device1 used for storing
contents, the power consumption of the memory card has hardly any

significance, but the electronic device 1 can supply the memory card 2
with the sufficient power. The storage can thus be performed at a
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maximum rate, because the clock frequency and/or bus width of the

memory card can be set to the maximum. Also, the checkup of the
content stored on the memory card 2, to detect possible storage

defects, can be performed at a maximum rate. Thanks to the maximum

storage and/or checkup rate, the content production rate of the elec-
tronic device 1 can be increased when compared with methods of prior

art.

In a corresponding manner, at the stage when the content stored on

the memory card 2 is to be used in an electronic device 1, the power

consumption of the memory card 2 can be set to a level which is suit-
able for the electronic device 1, for example to the lowest possible

power consumption. Thus, when applying the method of the invention,
the content production rate does not need to be limited according to the

maximum power consumption value possible in the use of the content.

Because the method according to the invention can be used for the

power control of the peripheral device, the peripheral device 2 can be
connected to a variety of electronic devices. In some electronic

devices, it is only possible to supply the peripheral device with the

power (voltage and current) corresponding to the minimum power con-

sumption, wherein the electronic device 1 does not need a large regu-
lator, and the size of the electronic device does not need to be
increased because of the need of space for a large regulator. On the

other hand, power consumption does not need to be restricted in

peripheral devices 2 to be developed, because the suitable power con—
sumption value can be negotiated by the electronic device and the
peripheral device. Thus, if the peripheral device is connected to such
an electronic device, in which a relatively high power can be supplied

to the peripheral device connection, the peripheral device can be used
as efficiently as possible (with a high clock frequency / large bus width).
At the stage of initialization, even such a peripheral device will operate

with a lower power consumption, until a suitable power consumption
value has been selected. In the system according to the invention, it is

possible to provide for the use of peripheral devices which will be
developed in the future and may require even high power in electronic
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devices. However, it is not necessary to consider cards with a high

power consumption in the design of all electronic devices.

It will be obvious that the steps to be taken in the setting of the power

consumption can also be implemented in another way than the above-

presented handshake in the form of messages. For example, the con-

nection means 7, 10 can be provided with connection lines which are

used to set the power consumption of the peripheral device. Further-

more, the invention can be applied in such a way that certain alterna-

tive (allowable) values are defined for said maximum limits, wherein the

first maximum limit and the second maximum limit for each peripheral

device is selected from the set of these alternative limits.

It should also be mentioned that the peripheral device 2 does not need

to be a card-format peripheral device, but the peripheral device 2 used

can also be another device which can be connected to the electronic

device 1. One non-restrictive example to be mentioned of such a

peripheral device is a camera which is connected, for example, to a

wireless communication device, a computer, or the like. Thus, by con-

trolling the power consumption, it is possible to affect the functional

properties of the camera. For example, the rate of updating the images

of the camera on the display of the electronic device may be lower with

a lower power consumption than with a higher power consumption.

Thus, the electronic device 1 may preferably set the power consump—

tion of the camera used as the peripheral device 2 on the basis of how

high a power can be supplied by the electronic device 1 to the periph-

eral device. In an advantageous embodiment of the invention, also the

user of the electronic device 1 can set a maximum limit for the power

consumption, wherein the user can, if necessary, e.g. reduce the

maximum limit to prolong the time of operation of the electronic device.

It is obvious that the present invention is not limited solely to the above-

presented embodiments but it can be modified within the scope of the

appended claims.
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Claims:

1. A method for determining the power consumption in an electronic

device, to which a peripheral device is connected, to which the power

is supplied from the electronic device, wherein the method comprising
determining, for the power consumption, at least a first maximum value
and a second maximum value which is higher than the first maximum

value, and performing, between the electronic device and the

peripheral device, setting of the maximum for the power consumption
of the peripheral device to a value which is between said first and
second maximum values.

2. The method according to claim 1, wherein said first maximum limit

is used as a default value for the power consumption, wherein the

power consumption of the peripheral device is set, at the startup stage,
to be substantially not higher than said first maximum limit.

3. The method according to claim 1, wherein said second maximum

limit is used as the highest allowable limit for the power consumption.

4. The method according to claim 1, wherein messages are

transferred between the electronic device and the peripheral device for

setting the power consumption of the peripheral device to a value
substantially between said first maximum limit and said second
maximum limit.

5. The method according to claim 1, wherein at least one content is

stored in the peripheral device, to be used in connection with the

electronic device, wherein at the stage of storing the content, the power

consumption set for the peripheral device is a value corresponding to
said second maximum limit, and at the stage of using the content, the

power consumption set for the peripheral device is a value
corresponding to said first maximum limit.

6. The method according to the claim 1, wherein at least one clock

signal is generated in the peripheral device and that the power

SANDISK Exhibit 1004, Page 48 of 385



SANDISK Exhibit 1004, Page 49 of 385

1O

15

20

25

30

35

 

17

consumption of the peripheral device is controlled by adjusting the

frequency of at least one clock signal.

7. The method according to the claim 1, wherein the peripheral device

comprises at least one bus and that the power consumption of the

peripheral device is controlled by controlling the bus width of the

peripheral device.

8. The method according to the claim 1, wherein the peripheral device

is provided with two or more storage blocks (2) is controlled by

controlling the number of storage blocksprocessed by the peripheral

device substantially simultaneously.

9. A system comprising an electronic device with means for connecting

a peripheral device and means for supplying power to the peripheral

device, and which system comprises means for determining the power

consumption, wherein at least a first maximum value and a second

maximum value which is higher than the first maximum value are

defined for the power consumption, and that the means for determining

the power consumption comprise means for setting the maximum of

the power consumption of the peripheral device to a value which is
between said first maximum value and second maximum value.

10. The system according to claim 9, comprising means for transferring

messages between the electronic device and the peripheral device for

setting the power consumption of the peripheral device to a value

substantially between said first maximum limit and said second

maximum limit.

11. The system according to claim 9, wherein the peripheral device

comprises means for generating at least one clock signal, and that the
system comprises means for controlling the power consumption of the

peripheral device by adjusting the frequency of said at least one clock

signal.

12. The system according to claim 9, wherein the peripheral device

comprises at least one bus, and that the system comprises means for
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controlling the power consumption of the peripheral device by adjusting

the bus width of the peripheral device.

13. The method according to the claim 9, wherein the peripheral

5 device is provided with two or more storage blocks, and that the means

for controlling the power consumption of the peripheral device

comprise means for adjusting the number of storage blocks processed

by the peripheral device substantially simultaneously.

10 14. The system according to the claim 9, wherein the electronic device

is a portable electronic device .

15. The system according to claim 14, comprising means for

performing mobile station functions.

15

16. An electronic device provided with means for connecting a

peripheral device and means for supplying power to the peripheral

device, and means for determining the power consumption, wherein at

least a first maximum value and a second maximum value which is

20 higher than the first maximum value, are defined for the power

consumption, and that the means for determining the power

consumption comprise means for setting the maximum of the power

consumption of the peripheral device to a value which is between said

first maximum value and said second maximum value.

25

17. The electronic device according to claim 16, comprising means for

transmitting messages from the peripheral device and for receiving

messages from the peripheral device, to set the power consumption of

the peripheral device to a value substantially between said first

30 maximum limit and said second maximum limit.

18. The electronic device according to claim 16, wherein it is a

portable electronic device.

35 19. The electronic device according to claim 18, comprising means for

performing mobile station functions.
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20. A peripheral device provided with means for connecting the

peripheral device to an electronic device, from which the power

required for using the peripheral device is arranged to be supplied to

the peripheral device, wherein at least a first maximum value and a
5 second maximum value which is higher than the first maximum value,

are defined for the power consumption, and that the peripheral device

comprises means for setting the maximum of the power consumption

of the peripheral device to a value which is between said first maximum
value and said second maximum value.

10

21. The peripheral device according to claim 20, wherein at least one

content is stored in the peripheral device to be used in connection with

the electronic device.

15 22. The peripheral device according to claim 20, comprising means for

generating at least one clock signal and means for controlling the

power consumption of the peripheral device by controlling the

frequency of said at least one clock signal.

20 23. The peripheral device according to claim 20, comprising at least
one bus and means for controlling the power consumption of the

peripheral device by controlling the bus width of the peripheral device.

24. The peripheral device according to the claim 20, wherein the

25 peripheral device is provided with two or more storage blocks, and that
the means for controlling the power consumption of the peripheral

device comprise means for controlling the number of storage blocks

processed by the peripheral device substantially simultaneously.

30 25. The peripheral device according to the claim 20, wherein said first
maximum value and said second maximum value are stored in the

peripheral device.

26. The peripheral device according to the claim 20, wherein it is a

35 MultiMediaCardTM peripheral device.
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Abstract

The present invention relates to a method and a system

for determining the power consumption in an electronic

device, to which a peripheral device is connected, to

which the power is supplied from the electronic device.

At least a first maximum value and a second maximum

value, higher than the first maximum value, are

determined for the power consumption. Between the

electronic device and the peripheral device, a maximum

for the power consumption of the peripheral device is set

to a value which is between said first and second

maximum values. The invention also relates to an

electronic device and a peripheral device, in which the

method is applied.

Fig. 1
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A method and a system for determining the power consumption in

connection with an electronic device, and an electronic device

The present invention relates to a method for determining the power

consumption in an electronic device, to which a peripheral device is

connected, which is supplied with power from the electronic device.

The invention also relates to a system which comprises an electronic

device provided with means for connecting a peripheral device and

means for supplying power to the peripheral device, and which system

comprises means for determining the power consumption. Further-

more, the invention relates to an electronic device provided with means

for connecting a peripheral device, means for supplying power to the

peripheral device, and means for determining the power consumption

of the peripheral device. Moreover, the invention relates to a peripheral

device provided with means for connecting the peripheral device to an

electronic device, from which the power needed for using the periph-

eral device is arranged to be supplied to the peripheral device.

At present, several such electronic devices are in use, to which it is

possible to connect various peripheral devices, e.g. to expand the

properties of the electronic device and to produce auxiliary functions.

For example, it is possible to connect peripheral devices, such as con- *

nection cards (e.g. PCMCIA cards), to laptop computers to connect the

laptop computer to a local area network, a landline or wireless tele-

phone network, etc. Furthermore, peripheral devices can be used to

expand the memory of the laptop computer, to connect an external

fixed disk, a CDROM station, or the like.

The MultiMediaCardTM Association is, among other things, developing

a standard for memory expansion boards (MultiMediaCardTM; Multi-

MediaCardTM is a trademark of lnfineon Technologies AG). These

memory expansion boards can be used in various portable electronic

devices, such as wireless communication devices and communicator

type devices, to expand the memory capacity.
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Because the peripheral devices can be connected to a variety of

devices, the power consumption of the peripheral device should not

exceed the maximum power that can be supplied from the electronic

device to the peripheral device. Otherwise, the operation of the periph-

eral device and/or the electronic device may be disturbed and the

electronic device may even be overheated. On the other hand, the

power consumption requirements of different peripheral devices may

be very different, wherein manufacturers of electronic devices should

provide for the maximum power consumption in the power supply of

the peripheral device connection. Solutions are known, such as Nokia

Communicator 9110/9210, in which the power supply of the peripheral

device connection of the electronic device is provided with a relatively

efficient regulator, for example in the order of 150 mA/3 V. Such an

efficient regulator is a relatively bulky component, which may cause

placement problems, particularly in portable electronic devices. The

provision for the maximum power consumption will be unnecessary in

such electronic devices, whose users do not use, in connection with

the electronic device, such a peripheral device whose power consump-

tion is close to the maximum power consumption of the peripheral

device designed for the electronic device. On the other hand, another

user of a similar electronic device may use such a peripheral device

whose power consumption is in the order of the maximum power con-

sumption of the peripheral device designed for the electronic device.

In some electronic devices and peripheral devices to be connected to

them, the operating voltage is selected at the stage when the periph-

eral device is turned on, 9.9. when the electronic device is turned on or

when the peripheral device is connected. Thus, signalling will be per-

formed between the electronic device and the peripheral device, for the

electronic device to determine the level of the operating voltage

required by the peripheral device and to select an operating voltage

suitable for the peripheral device to the operating voltage line(s) of the

peripheral device.

In said MultiMediaCard Association, a maximum limit has been pro-

posed for the power consumption of memory cards of the MultiMedia-

CardTM type. Thus, in electronic devices supporting this standard, the

SANDISK Exhibit 1004, Page 66 of 385



SANDISK Exhibit 1004, Page 67 of 385

10

15

2O

25

30

35

3

provision is made to supply a defined maximum power to the peripheral

device. Moreover, the power consumption of memory cards of the

MultiMediaCardTM type should thus not exceed the defined maximum

limit. Such an arrangement is difficult, for example, for the reason that

the power consumption of new memory cards to be developed is lim-

ited to this maximum value, wherein it may be an impediment for the

implementation of such memory cards whose power consumption can-

not be made smaller than the selected maximum limit. If the maximum

limit is set so high that the power consumption of other memory cards

to be developed later on is also very likely to be smaller than this, it will

mean that relatively efficient and large regulators must be used in

electronic devices.

The power consumption of the peripheral device is normally propor-

tional to the clock frequency used in the peripheral device, wherein an

increase in the clock frequency will increase the power consumption. In

a corresponding manner, to decrease the power consumption, the

clock frequency of the peripheral device can be decreased, if this is

possible in view of the other functions of the peripheral device. How-

ever, the operating rate of the peripheral device will thus decrease,

which is not necessarily desirable. Also, the bus width used in the

peripheral device has an effect on how much power is consumed in the

peripheral device.

It is an aim of the present invention to provide an improved method and

system for determining the power consumption to be suitable in each

situation. It is another aim of the invention to provide an electronic

device and a peripheral device for applying the method. The invention

is based on the idea of determining at least a first and a second maxi-

mum value for the power consumption, wherein the electronic device

and the peripheral device set the power consumption to a value

between these first and second maximum values. Thus, in different

operating situations, for example the peripheral device can adjust its

power consumption to be suitable for the situation. The method

according to the present invention is primarily characterized in deter-

mining, for the power consumption, at least a first maximum value and

a second maximum value which is higher than the first maximum value,
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and setting, between the electronic device and the peripheral device,

the maximum for the power consumption of the peripheral device to a

value which is substantially between said first and second maximum

values. The system according to the invention is primarily character-

ized in that at least a first maximum value and a second maximum

value which is higher than the first maximum value, are defined for the

power consumption, and that the means for determining the power

consumption comprise means for setting the maximum for the power

consumption of the peripheral device to a value which is between said

first maximum value and said second maximum value. The electronic

device according to the invention is primarily characterized in that at

least a first maximum value and a second maximum value which is

higher than the first maximum value, are defined for the power con-

sumption, and that the means for determining the power consumption

comprise means for setting the maximum for the power consumption of

the peripheral device to a value which is between said first maximum

value and said second maximum value. Furthermore, the peripheral

device according to the invention is primarily characterized in that at

least a first maximum value and a second maximum value which is -

higher than the first maximum value, are defined for the power con-

sumption, and that the means for determining the power consumption

comprise means for setting the maximum for the power consumption of

the peripheral device to a value which is between said first maximum

value and said second maximum value.

The present invention shows remarkable advantages over solutions of

prior art. By the method according to the invention, it is possible to

avoid the use of an unnecessarily large regulator in an electronic

device, which saves costs, and wherein the size of the electronic

device can, in some cases, be reduced and, on the other hand, prob-

lems of heating caused by high power consumption can be avoided.

Also the power consumption can be reduced, which is advantageous

particularly in portable devices. By means of the invention, the periph-

eral device connection can also be provided with flexibility, because the

power consumption of the peripheral device can be adjusted and set to

a value suitable for each situation of use. Also, the clock frequency and

bus width of the peripheral device can be changed in the system
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according to an advantageous embodiment of the invention. Further-

more, the invention makes it possible that new peripheral devices to be

developed will function in connection with electronic devices made ear-

lier, and existing peripheral devices will function in connection with new

5 electronic devices to be developed. With the solution according to the

invention, it is also possible to achieve an improvement in the user-

friendliness of the electronic device, for example, in a situation in which

the peripheral device cannot fully operate on a lower level of power

consumption but it can, however, inform the electronic device about

10 this. Thus, the electronic device can take care of the shutdown (turning
off) of the peripheral device in the appropriate way and notify the user
of this.

In the following, the invention will be described in more detail with

15 reference to the appended drawings, in which

Fig. 1 shows the system according to a preferred embodiment of

the invention in a reduced block chart,

20 Fig. 2 shows a system according to a second preferred embodi-

ment of the invention in a reduced manner,

Fig. 3 shows signalling in the method according to a preferred

embodiment of the invention in a reduced manner, and

25

Fig. 4 shows a peripheral device according to yet another pre-

ferred embodiment of the invention in a reduced block

chart.

30 in the system according to an advantageous embodiment of the inven-

tion, shown in Fig. 1, the electronic device 1 is exemplified by a wire-

less communication device. In this example, the peripheral device 2 is

a memory card, such as a memory card complying with the Multi-

MediaCardTM standard. However, it will be obvious that the present

35 invention is not limited solely to such electronic devices and peripheral

devices, but the invention can also be applied in connection with other

electronic devices and peripheral devices. The peripheral device 2 can
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be, for example, an interface card or also another device. The elec-

tronic device 1 contains a control block 3 comprising one or more proc-

essors, such as a micro controller unit (MCU). Furthermore, the elec-

tronic device 1 comprises a memory 4, a user interface 5 and means 6

for performing mobile station functions, such as GSM and/or UMTS

mobile communication means. The user interface 5 preferably com-

prises a display, a keypad and audio means in a way known as such.

For the connection of the peripheral device 2, the electronic device 1 is

provided with connecting means 7 which comprise at least one con-

nector 8 as well as the necessary l/O blocks 9, for example to connect

the buses of the peripheral device 2 and the electronic device 1 to each

other.

The peripheral device is also provided with corresponding connecting

means 10 for connecting the peripheral device2 to the electronic

device 1. The connecting means 10 of the peripheral device comprise

at least one connector 11 which can be connected to the connector 8

of the electronic device 1, and an l/O block 12. The power supply to the

peripheral device2 is arranged from the electronic device1 via the

connectors 8, 11. The l/O blocks are used for communication between

the electronic device 1 and the peripheral device 2. This can take place

as parallel data transmission or serial data transmission. For example,

said peripheral device according to the MultiMediaCardTM specifica-

tions applies serial data transmission. However, in view of the present

invention, it is not significant, in which format the data transmission

between the electronic device 1 and the peripheral device 2 is carried

out.

The peripheral device 2 also comprises a processor 13 or the like for

controlling the functions of the peripheral device 2. Furthermore, the

peripheral device comprises a memory 14, such as a read/write mem-

ory (RAM), 9.9. for the storage of data, as well as a read-only memory

(ROM, NVRAM) for the storage of the program code. The processor is

responsible, for example, for controlling the l/O blocks in the data

transmission between the peripheral device 2 and the electronic

device 1. At least a first maximum value and a second maximum value

for power consumption, which are used in the method according to the

SANDISK Exhibit 1004, Page 70 of 385



SANDISK Exhibit 1004, Page 71 of 385

1O

15

20

25

30

35

7

present invention, are also stored in the memory 14 of the peripheral

device. Furthermore, the peripheral device comprises means for gen-

erating one or more clock signals required for the operation of the

processor, such as a clock generator 16.

The following is a description of the operation of the method according

to a preferred embodiment of the invention in a system shown in Fig. 1.

For example, information on whether a peripheral device 2 is placed in

the connector8 of the connecting means of the electronic device, is

transmitted via the l/O blocks to the electronic device 1. This can be

implemented, for example, by providing the l/O block 9, 12 with a

detection line 15 whose state is changed when the peripheral device 2

is placed in the connector 8. In this advantageous embodiment of the

invention, the detection line 15 is implemented so that the detection

line 15 is set in the logical 1 state by means of a pull-up resistance R in

the electronic device 1. In the system of Fig. 1, the change of state is

achieved in such a way that the peripheral device 2 earths the detec-

tion line 15, wherein the state of the detection line 15 is changed to the

logical 0 state. This change of state is detected in the electronic

device 1, for example, in such a way that the change of state causes

an interrupt in the control block 3, wherein a corresponding interrupt

service program is run and the running of the initializing functions of the

peripheral device are started. After the operating voltages have been

coupled to the peripheral device, the processor 13 of the peripheral

device 2 will start to run its own initializing operations. For example, the

power consumption of the peripheral device 2 is set to a default value

which, in this advantageous embodiment, is a power consumption

value according to the first maximum limit. In this context, it is assumed

that the first maximum limit is lower than the second maximum limit.

The processor also sets the frequency of the clock generator 16 to

correspond to this power consumption value. Typically, the frequency

of the clock generator is set to a minimum value. In all peripheral

devices 2, it is not necessarily possible to control the frequency of the

clock generator 16, wherein the clock generator 16 cannot be used for

controlling the power consumption.
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In the operations of initializing the peripheral device, performed by the

electronic device 1, the type of the peripheral device 2 is preferably

examined, which may affect the type of initialization operations to be

performed. However, this description will only discuss the operations

which are essential in view of the invention. The signalling to be per-

formed in this method according to the advantageous embodiment of

the invention is illustrated in a reduced manner in the appended Fig. 3.

The determination of the type of the peripheral device 2 will be followed

by determining the first and second maximum limits for power con-

sumption which have been stored on the card. Thus, a maximum limit

reading message is preferably transmitted from the electronic device 1

to the peripheral device 2. This is illustrated by arrow 301 in the chart

of Fig. 3. The message is received in the peripheral device 2 and its

content is preferably examined in a processor 13. On the basis of the

message, the processor 13 reads the first maximum limit and the sec-

ond maximum limit from the memory 14 (block 302 in Fig. 3). if there

are more than two maximum limits, the number of the maximum limits

is preferably stored in the memory means, wherein the processor 13

reads the values of all the maximum limits from the memory 14. After

this, the processor 13 generates a reply message (block 303) contain-

ing the requested information, such as the first and second maximum

limits and, if necessary, also the number of the maximum limits. In the

case of several maximum limits, also the values of the other maximum

limits are preferably included in the message. The message is trans-

mitted via the l/O blocks 9, 12 to the electronic device (arrow 304), in

which the control block reads the information of the received message

and, if necessary, stores them in the memory 4 of the electronic device.

After the maximum limits of power consumption supported by the peri-

pheral device are known in the electronic device 1, it is possible to start

to adjust the power consumption of the peripheral device, if necessary.

Let us assume that the electronic device 1 is capable of supplying the

power corresponding to the second maximum limit to the peripheral

device 2. Thus, a power control message is transmitted from the elec-

tronic device 1 to the peripheral device 2 (arrow 305). This power con-

trol message indicates the power consumption value which is to be set

as the maximum value for the peripheral device 2, for example said
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second maximum limit. The processor13 of the peripheral device

examines the type of the received message, and after determining that

it is a power control message, reads the maximum value for power

consumption indicated in the message (block 306). Next, the proces-

sor 13 of the peripheral device sets, for example the operating fre-

quency of the clock generator16 to a value corresponding to this

maximum value for power consumption, for example to the highest

possible frequency. In some embodiments, the bus widths within the

processor can also be changed according to the maximum limit used

for power consumption. Furthermore, the peripheral device 2 preferably

informs the electronic device 1 that the power consumption has been

limited to the requested value (arrow 307).

If the electronic device 1 cannot supply the peripheral device 2 with the

power of the second maximum limit, or if, for another reason, the elec-

tronic device 1 tends to set the maximum value for power consumption

lower than the second maximum limit, it is possible to perform signal-

ling, by which the electronic device 1 and the peripheral device try to

find such a maximum limit for power consumption which is suitable in

the situation. This can be carried out, for example, in such a way that

the electronic device 1 selects, between the first and second maximum

limits, a value which is a maximum value in view of the electronic

device 1. Information about this limit is transferred to the peripheral

device 2, in which the suggested value is examined 13, and if it is

found acceptable, this information is transferred to the electronic

device 1. If the peripheral device 2 cannot set its own power consump-

tion to such a level which corresponds to the suggested maximum

value, the peripheral device 2 will suggest a lower value between the

first and second maximum values. If this value is possible in view of the

electronic device 1, the electronic device 1 will transmit this information

to the peripheral device 2, in which the power consumption is set to this

value. If the value suggested by the peripheral device 2 is not suitable,

the electronic device 1 advantageously selects another, preferany

lower value which, however, is at least equal to the first maximum limit,

and reports it to the peripheral device 2. The above-presented steps

are iterated, until such a power consumption value is found which is

suitable for both the electronic device 1 and the peripheral device 2. In
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some cases, it may occur that the only suitable value is the first maxi-

mum value, wherein the power consumption does not need to be

adjusted, because this value is the default value.

There may also be a need to change the value of the power consump-

tion during the operation of the electronic device 1 and the peripheral

device 2 connected to the same. For example, if the peripheral device

is a transceiver card, such as a mobile station card or a modem card,

there may be a need to significantly change the power consumption

limit of the peripheral device 2, for example, for the time of a transmis-

sion. Thus, at the stage when e.g. the peripheral device 2 detects a

need to change the power consumption, it transmits a message to the

electronic device1 and proposes a new power consumption value

which is, however, in the range between the first and second maximum

values.‘An exchange of messages is performed between the electronic

device 1 and the peripheral device 2 by applying the above-described

principles, to control the power consumption of the peripheral device

according to the need. When the need for power consumption is

changed again, a new adjustment of the power consumption can be

made.

The need to change the power consumption of the peripheral device

may also develop in the electronic device 1. For example, when the

operation of the electronic device 1 shifts to a power saving mode, or

when the charge of a battery (not shown) in the electronic device is

reduced, the electronic device 1 may control the peripheral device 2 to

shift to a less power consuming state.

The peripheral device according to the invention can also be connected

to such an electronic device1 which does not have a possibility to

adjust the power consumption. Thus, the peripheral device 2 sets a

default value, i.e. preferably the first maximum limit, as the power con-

sumption value. Consequently, the peripheral device according to the

invention can also be connected to such an electronic device1 in

which the steps of the method according to the invention are not car-

ried out to control the power consumption of the peripheral device 2.
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Above, the use of more than two different maximum limits were men-

tioned as the maximum values for power consumption. In this context,

it is assumed that the other maximum limits are between the first and

second maximum limits. These different maximum limits are feasible,

for example, in such applications, in which different bus widths can be

selected in the peripheral device. For example, in the system of Fig. 2,

the bus width of the connection between the peripheral device and the

electronic device can be selected to be any of the three values: 8, 16 or

32 bits. At the same time, this bus width selected for the connection is,

in this advantageous embodiment, also used in the internal bus 17 of

the peripheral device 2. Typically, the power consumption is the higher,

the wider the bus used. Thus, the presumption is preferably that the

bus width at the start-up stage is 8 bits, but the electronic device 1 and

the peripheral device 2 may negotiate on the use of another bus width,

i.e. on the change of the maximUm limit for power consumption. This

can be implemented by applying the principles described above. How-

ever, it will be obvious that said bus widths are only some non-restrict-

ing examples of bus widths.

The frequency of the clock generator 16 of the peripheral device is not

necessarily adjustable in a stepless manner, but it is possible to select

a value for the frequency from some predetermined values. Thus, the

maximum limits for power consumption corresponding to these differ-

ent frequencies can be stored as said maximum limits in the peripheral

device, or if only the first maximum limit (lowest power consumption)

and the second maximum limit (highest power consumption) are

stored, it is possible to perform the exchange of messages between the

electronic device1 and the peripheral device, as described above in

this description, to adjust the suitable power consumption limit.

Consequently, the power consumption of the peripheral device 2 can

be adjusted e.g. by changing the clock frequency and/or the bus width,

but it is obvious that other methods for adjusting the power consump-

tion are also known and are applicable in connection with the invention.

The power consumption can also be controlled by controlling the oper-

ating voltage, if the operating voltage of the peripheral device 2 does

not need to be a given constant value. Peripheral devices are known,
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in which the operating voltage can be selected to be, for example,

either 3 V, 3.3 V, or 5 V. Yet another example to be mentioned in this

context of the possibilities to control the power consumption of the

peripheral device is to control the current consumption of the peripheral

device.

In an advantageous embodiment of the invention, at least a part of the

memory of the peripheral device 2 is divided into two or more memory

blocks, to form so-called storage banks. Thus, in the peripheral device,

one or more of these memory blocks can be selected for use, e.g. on

the basis of the maximum power consumption value defined for the

peripheral device 2. With higher power consumption values, it is typi-

cally possible to take more memory blocks into use than with lower

power consumption values. Figure 4 shows an example of the structure

of such a peripheral device. In the peripheral device 2 shown in Fig. 4,

the memory 14 is provided with four memory blocks 14a, 14b, 14c,

14d, but it will be obvious that in practical applications, the number of

storage banks can, within the scope of the invention, also be other than

four. To take the memory blocks 14a—14d into use and to remove them

from service, connection lines 18a—18d are preferably provided from

the processor 13, to couple e.g. the operating voltage to the desired

memory blocks 14a—14d, or the coupling lines are used to switch each

memory block 14a—14d either to an active mode or to a power-saving

mode. Also the above-presented method can be used to control the

power consumption of the peripheral device 2 instead of or in addition

to the methods for controlling the power consumption as presented.

above in this description.

In the electronic device 1, the power control can be performed, for

example, by providing the electronic device 1 with a power source

whose output voltage can be changed. Thus, in the electronic device 1,

the operating voltage to be supplied to the peripheral device is selected

to be the voltage value corresponding to the power consumption at the

time.

The method according to the invention can also be applied in the

implementation of various contents for use in connection with electronic
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devices 1, for example in the following way. As the peripheral device 2,

it is possible to use a memory card, such as a card complying with the

definitions of the MultiMediaCardTM standard, in which contents can be

stored. In this context, contents refer to data files, application pro-

grams, electronic books, audiovisual information, such as music,

videos, etc. For example, a content provider stores such contents on

the memory card. Thus, the memory card 2 is connected to an elec-

tronic device provided with means for transferring the content to the

memory card 2. Thus, before starting the storage, the electronic device

and the memory card 2 set the power consumption of the memory card

preferably to a value corresponding to the second maximum limit. This

is possible, because in such an electronic device1 used for storing

contents, the power consumption of the memory card has hardly any

significance, but the electronic device 1 can supply the memory card 2

with the sufficient power. The storage can thus be performed at a

maximum rate, because the clock frequency and/or bus width of the

memory card can be set to the maximum. Also, the checkup of the

content stored on the memory card 2, to detect possible storage

defects, can be performed at a maximum rate. Thanks to the maximum

storage and/or checkup rate, the content production rate of the elec-

tronic device 1 can be increased when compared with methods of prior

art.

In a corresponding manner, at the stage when the content stored on

the memory card 2 is to be used in an electronic device 1, the power

consumption of the memory card 2 can be set to a level which is suit-

able for the electronic device 1, for example to the lowest possible

power consumption. Thus, when applying the method of the invention,

the content production rate does not need to be limited according to the

maximum power consumption value possible in the use of the content.

Because the method according to the invention can be used for the

power control of the peripheral device, the peripheral device 2 can be

connected to a variety of electronic devices. In some electronic

devices, it is only possible to supply the peripheral device with the

power (voltage and current) corresponding to the minimum power con-

sumption, wherein the electronic device 1 does not need a large regu-
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lator, and the size of the electronic device does not need to be

increased because of the need of space for a large regulator. On the

other hand, power consumption does not need to be restricted in

peripheral devices 2 to be developed, because the suitable power con-

sumption value can be negotiated by the electronic device and the

peripheral device. Thus, if the peripheral device is connected to such

an electronic device, in which a relatively high power can be supplied

to the peripheral device connection, the peripheral device can be used

as efficiently as possible (with a high clock frequency / large bus width).

At the stage of initialization, even such a peripheral device will operate

with a lower power consumption, until a suitable power consumption

value has been selected. In the system according to the invention, it is

possible to provide for the use of peripheral devices which will be

developed in the future and may require even high power in electronic

devices. However, it is not necessary to consider cards with a high

power consumption in the design of all electronic devices.

It will be obvious that the steps to be taken in the setting of the power

consumption can also be implemented in another way than the above-

presented handshake in the form of messages. For example, the con-

nection means 7, 10 can be provided with connection lines which are

used to set the power consumption of the peripheral device. Further-

more, the invention can be applied in such a way that certain alterna-

tive (allowable) values are defined for said maximum limits, wherein the

first maximum limit and the second maximum limit for each peripheral

device is selected from the set of these alternative limits.

It should also be mentioned that the peripheral device 2 does not need

to be a card-format peripheral device, but the peripheral device 2 used

can also be another device which can be connected to the electronic

device 1. One non-restrictive example to be mentioned of such a

peripheral device is a camera which is connected, for example, to a

wireless communication device, a computer, or the like. Thus, by con-

trolling the power consumption, it is possible to affect the functional

properties of the camera. For example, the rate of updating the images

of the camera on the display of the electronic device may be lower with

a lower power consumption than with a higher power consumption.
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Thus, the electronic device 1 may preferably set the power consump-

tion of the camera used as the peripheral device 2 on the basis of how

high a power can be supplied by the electronic device 1 to the periph-

eral device. In an advantageous embodiment of the invention, also the

user of the electronic device 1 can set a maximum limit for the power

consumption, wherein the user can, if necessary, e.g. reduce the

maximum limit to prolong the time of operation of the electronic device.

It is obvious that the present invention is not limited solely to the above-

presented embodiments but it can be modified within the scope of the

appended claims.
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Claims:

1. A method for determining the power consumption in an electronic

device (1), to which a peripheral device (2) is connected, to which the

power is supplied from the electronic device (1), characterized in

determining, for the power consumption, at least a first maximum value

and a second maximum value which is higher than the first maximum

value, and setting, between the electronic device (1) and the peripheral

device (2), the maximum for the power consumption of the peripheral

device (2) to a value which is substantially between said first and

second maximum values.

2. The method according to claim 1, characterized in that said first

maximum limit is used as a default value for the power consumption,

wherein the power consumption of the peripheral device (2) is set, at

the startup stage, to be substantially not higher than said first maximum

limit.

3. The method according to claim 1 or 2, characterized in that said

second maximum limit is used as the highest allowable limit for the

power consumption.

4. The method according to claim 1, 2, or 3, characterized in that

messages are transferred between the electronic device (1) and the

peripheral device (2) for setting the power consumption of the periph-

eral device to a value substantially between said first maximum limit

and said second maximum limit.

5. The method according to any of the claims 1 to 4, characterized in

that at least one content is stored in the peripheral device (2), to be

used in connection with the electronic device (1), wherein at the stage

of storing the content, the power consumption set for the peripheral

device (1) is a value corresponding to said second maximum limit, and

at the stage of using the content, the power consumption set for the

peripheral device (2) is a value corresponding to said first maximum

limit.
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6. The method according to any of the claims 1 to 5, characterized in

that at least one clock signal is generated in the peripheral device (2)

and that the power consumption of the peripheral device (2) is con-

trolled by adjusting the frequency of at least one clock signal.

7. The method according to any of the claims 1 to 6, characterized in

that the peripheral device (2) comprises at least one bus and that the

power consumption of the peripheral device (2) is controlled by control-

ling the bus width of the peripheral device (2).

8. The method according to any of the claims 1 to 7, characterized in

that the peripheral device (2) is provided with two or more storage

blocks (14a—14d), wherein the power consumption of the peripheral

device (2) is controlled by controlling the number of storage blocks

(14a—14d) processed by the peripheral device (2) substantially simul-

taneously.

9. A system comprising an electronic device (1) with means’(7) for

connecting a peripheral device (2) and means (8) for supplying power

to the peripheral device (2), and which system comprises means (7,

10, 14) for determining the power consumption, characterized in that

at least a first maximum value and a second maximum value which is

higher than the first maximum value are defined for the power con-

sumption, and that the means for determining the power consumption

comprise means 3, 13, 16, 17) for setting the maximum of the power

consumption of the peripheral device (2) to a value which is between

said first maximum value and second maximum value.

10. The system according to claim 9, characterized in that it com-

prises means (7, 10) for transferring messages between the electronic

device (1) and the peripheral device (2) for setting the power consump-

tion of the peripheral device to a value substantially between said first

maximum limit and said second maximum limit.

11. The system according to claim 9 or 10, characterized in that the

peripheral device (2) comprises means (16) for generating at least one

clock signal, and that the system comprises means (7, 10, 13) for
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controlling the power consumption of the peripheral device (2) by

adjusting the frequency of said at least one clock signal.

12. The system according to claim 9, 10, or 11, characterized in that

the peripheral device (2) comprises at least one bus, and that the sys-

tem comprises means (7, 10, 13) for controlling the power consumption

of the peripheral device (2) by adjusting the bus width of the peripheral

device (2).

13. The method according to any of the claims 9 to 12, characterized

in that the peripheral device (2) is provided with two or more storage

blocks (14a—14d), and that the means (7, 10, 13) for controlling the

power consumption of the peripheral device (2) comprise means (13,

18a—18d) for adjusting the number of storage blocks (14a—14d) proc-

essed by the peripheral device (2) substantially simultaneously.

14. The system according to any of the claims 9 to 13, characterized

in that the electronic device (1) is a portable electronic device (1).

15. The system according to claim 14, characterized in that it com-

prises means (6) for performing mobile station functions.

16. An electronic device (1) provided with means (7) for connecting a

peripheral device (2) and means (8) for supplying power to the periph-

eral device (2), and means (7) for determining the power consumption,

characterized in that at least a first maximum value and a second

maximum value which is higher than the first maximum value, are

defined for the power consumption, and that the means for determining

the power consumption comprise means (3) for setting the maximum of

the power consumption of the peripheral device (2) to a value which is

between said first maximum value and said second maximum value.

17. The electronic device (1) according to claim 16, characterized in

that it comprises means (7) for transmitting messages from the periph-

eral device (2) and for receiving messages from the peripheral device

(2), to set the power consumption of the peripheral device to a value
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substantially between said first maximum limit and said second maxi-

mum limit.

18. The electronic device (1) according to claim 16 or 17, character-

ized in that it is a portable electronic device (1).

19. The electronic device (1) according to claim 18, characterized in

that it comprises means for performing mobile station functions.

20. A peripheral device (2) provided with means (10) for connecting the

peripheral device (2) to an electronic device (1), from which the power

required for using the peripheral device (2) is arranged to be supplied

to the peripheral device (2), characterized in that at least a first

maximum value and a second maximum value which is higher than the

first maximum value, are defined for the power consumption, and that

the peripheral device comprises means (13, 16, 17) for setting the

maximum of the power consumption of the peripheral device (2) to a

value which is between said first maximum value and said second

maximum value.

21. The peripheral device (2) according to claim 20, characterized in

that at least one content is stored in the peripheral device (2) to be

used in connection with the electronic device (1).

22. The peripheral device (2) according to claim 20 or 21, character-

ized in that the peripheral device (2) comprises means (16) for gener-

ating at least one clock signal and means (13) for controlling the power

consumption of the peripheral device (2) by controlling the frequency of

said at least one clock signal.

23. The peripheral device (2) according to claim 20, 21, or 22, charac-

terized in that the peripheral device (2) comprises at least one bus

and means (13) for controlling the power consumption of the peripheral

device (2) by controlling the bus width of the peripheral device (2).

24. The peripheral device (2) according to any of the claims 20 to 23,

characterized in that the peripheral device (2) is provided with two or
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more storage blocks (14a—14d), and that the means (7, 10, 13) for

controlling the power consumption of the peripheral device (2) com-

prise means (13, 18a—18d) for controlling the number of storage blocks

(14a-14d) processed by the peripheral device (2) substantially simul-

taneously.

25. The peripheral device (2) according to any of the claims 20 to 24,

characterized in that it is a MultiMediaCardTM peripheral device.
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Abstract

The present invention relates to a method and a system

for determining the power consumption in an electronic

device (1), to which a peripheral device (2) is connected,

to which the power is supplied from the electronic device

(1). At least a first maximum value and a second maxi-

mum value, higher than the first maximum value, are

determined for the power consumption. Between the

electronic device (1) and the peripheral device (2), a

maximum for the power consumption of the peripheral

device (2) is set to a value which is substantially

between said first and second maximum values. The

invention also relates to an electronic device (1) and a

peripheral device (2), in which the method is applied.

Fig. 1
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maximum for the power consumption of the peripheral device to a value which is substantially between said
first and second maximum values.
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Maksu perustuu kauppa— ja teollisuusministerién antamaan asetukseen 1027/2001 Patentti- jarekisterihallituksen maksullisista suoritteista muutoksineen.

Postiosoite: P1 1160 Katuosoite: Arkadiankatu 6 A Puhelin: (09) 6939500 Pankki: Nordea
00101 Helsinki 00100 Helsinki Telefax: (09) 69395328 166030-104227

SANDISK Exhibit 1004, Page 92 of 385



SANDISK Exhibit 1004, Page 93 of 385

PATENTTI- JA REIQTERIHALLITUS TUTKIMUSRAPORTTI
Patentti- ja innovaatiolinja

PATENTTIHAKEMUS LUOKITUS
NRO

20020594 G01 R 31/00

TUTKITTU AINEISTO

Patenttijulkaisukokoelma (Fl, SE, NO, DK, DE, CH, EP, W0, GB, US), tutkitut luokat

GOlR

Tiedonhaut ja muu aineisto

Epodoc, WPI

 
 

 

 
 

 
 

 
 

VIITEJULKAISUT

Julkaisun tunnistetiedot - I vaatimuksia
oria")

X,Y ' WO-02/07494 (Sierra Wireless Inc., 31.1.02), vaatimus 1 1, 9,16, 20

Y US-5606704 (G06 F 1/32, Pierce et.al, 25.2.97), koko julkaisu

Y US-5613130 (GO6F 1/26, Teng et 31., 18.3.97), koko julkaisu

Y US-5737616 (G06F 1/26, Wafanabe, 7.4.98), koko julkaisu

*) X Patentoitavuuden kannalta merkittz’ivii julkaisu yksinfién tarkasteltuna
Y Patentoitavuuden kannalta merkittfivfi julkaisu, kun otctaan huomioon tfim‘a’

ja yksi tai useampi samaan kategon’aan kuuluva julkaisu
A Yleistfi tekniikan tasoa edustava julkaisu, ei kuitenkaan patcntoitavuudcn este

  
 1-25

 1-25

 
 

 
 

 

 
  
 

1-25

 
 Tutkija

Annikki Visapéiéi

SANDISK Exhibit 1004, Page 93 of 385



SANDISK Exhibit 1004, Page 94 of 385

 

a. O
.. :’--»‘ F 2""

PATENTTI- JA REKISTERIHLffllTHS‘ V A
NATIONAL BOARD OF PATENTS AND REGISTRATION - gags

- f i

T ‘oa
1

I
.§ Helsinki 28.2.2003 ’ =<r==-——=“

 
ETUOIKEUSTODISTUS
PRIORITY DOCUMENT

Hakija Nokia Corporation
Applicant Helsinki

Patenttihakemus nro 20020594
Patent application no

Tekemispaiva 27.03.2002
Filing date

Kansainvalinen luokka ' GOlR
International class

Keksinnén nimitys
Title of invention

3 "MEnetelma ja jarjestelma tehonkulutuksen méérittamiseksi
g elektroniikkalaitteen yhteydessa ja elektroniikkalaite"

Taten todistetaan, etta oheiset asiakirjat ovat tarkkoja jaljennéksia
H Patentti— ja rekisterihallitukselle alkuaan annetuista selityksesta,
é patenttivaatimuksista, tiivistelmasta ja piirustuksista.'

This is to certify that the annexed documents are true copies of the
description, claims, abstract and drawings originally filed with the
Finnish Patent Office. ‘

K7 .

/f‘“V;/z:f ___//{f?7
1in Kaila

Tutkimussimeen

.vc‘u-aunut.-
‘\.

«vow-stasis:w.1;.-

CERTIFIED COPY OF

’ PRIORITY DOCUMENT
‘:'.“.‘.":'."3:~f(.‘.I-'1‘3»

Maksu 50 €
Fee 50 EUR

-\nrnrnri'.‘
Maksu perustuu kauppa— ja teollisuusministerion antamaan asetukseen 1027/2001 Patentti—
ja rekisterihallituksen maksullisista suoritteista muutoksineen.

I? The fee is based on the Decree with amendments of the Ministry of Trade and Industry
No. 1027/2001 concerning the chargeable services of the National Board of Patents and
Registration of Finland.
_____________________________________________________

Osoite: Arkadiankatu 6 A Puhelin: 09 693E

P.O.Box 1160 Telephone: + 358 9 6933 Fjage Of
a," A-.,...



SANDISK Exhibit 1004, Page 95 of 385

27.! 3 '02 1_;13 FAX 03 2833282

10

15

20

30

35

VAST.OTTD 27-03-02

TAMPEREEN PATENT -' PR3

.’ L- / C

5:581" AVAILABLE COPY

1.

Menetelma ja jarjestelma lehonkulutuksen méz’érittémiseksi elektroniik—

kalaifleen yhteydessé ja eleldroniikkalaite

Nyl esillé oleva keksinib‘ kohdistuu menetelmaén tehonkulutuksen

méériflémiseksi elektroniikkala'rt‘leessa, johon liitetéén oheislaite. jolle

leho syfitetéé‘m eleldroniikkalaitteesta. Keksinté kohdistuu liséksi jar-

jestelméiéin, joka késittéé elektroniikkalaitteen, jossa on valineet oheis-

Iailleen liittémiseksi ja véilineet tehon syfittémiseksi oheislaitteelle, ja

joka jérjestelmé késittéé valineet tehonkulutuksen maarmamiseksi.

Keksinté kohdistuu vielé elektroniikkalaitteeseen, jossa on valineet

oheisiaitteen liittémiseksi, valineet tehon syénémiseksi oheislameelle,

ia Valineet oheislaitteen tehonkulutuksen méariuémiseksi. Keksintii

kohdistUU vielé oheislaitteeseen, jossa on valineet oheislaifieen liinfi-

miseksi elektroniikkalaitteeseen, josta oheislaitteen kayl'témisessé tar-

vittava teho on jérjestetty syétett'avaksi oheislaitteelle.

. Nykyisin kaytéssa on uselta sellaisia elektronllkkalalttelra, jolhln vol—

daan liittéé erilaisia oheislaitteita mm. elektroniikkalaitteen ominaisuuk—

slen laajemamlseksl ja Ilsatolmlntojen alkaansaamlseksi. Esirfierklksl

kannettaviin tietbkdneisiin voidaan liiftfié oheislaitte‘rta, kuten Iii‘lénté—

komeja (eslm. PCMCIA—komeja)_ Jollla kannenava tletokone on linema-

vissii lfihivcrkkoon, langallisccn tai langattomaan puholinvcrkkoon, jnc.

Llsaksl ohelslamelden avulla voldaan kannenavan tletokoneen mulstla

laajentaa, liittéé ulkoinen kiintolevy..CDROM-asema ta? vasta'ava.

MultiMediaCard'I‘M Association on mm. kehittfiméissé standardia Iieé-

muistikonteja varten (MultiMediaCardm; MultiMsa-diaCarclTM on Infineon

Technologies AG:n tavaramerkki). Téllaisia lisémuisfikortteja voidaan

kéyfié‘xéi en'laisissa kannettavi‘ssa elektroniikkalaitteissa. kuten Iangat-

tomissa viestimissfi ja kommunikaattori—tyyppisissé Iaitteissa muisti—

mééiréin lisé‘xémiseksi.

Oheislaitteiden liitettéivyys erilaisiin laitteisiin aiheuttaa mm. sen, ettéi

oheislaifieen tehonkuiutus ei saisi ylitta'a elektrdniikkalaitteesta oheis-

la'rrtccllo sy6tcttévissfi olcvaa maksimitehoa. Muussa tapauksessa

oheislaitteen janal elektronllkkalalneen tolmlnta saauaa halnlntya la

CERTlFlED COPY OF

PRIOREW DOCUMENT
16:09 MISTR- 03 2885252 KENELLEMTREK Asiakaapalval SIVU 002
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elektronllkk'alaite voi jopa ylikuumentua. Toisaalta eri oheislaitteiden

tchonkulutusvaatimukset voivat 011a hyvinkin erilaiset, iolloin elektro-

nllkkalaitteiden valmislaiien lulisi varautua oheislaiteliitéinnan tehon-

syétéssé mahdollisimman suureen tehonkulutukseen. Tunnetaankin

5 ratkaisuja, kulen Nokia Communicator 9110/9210. joissa elektroniik-

kalaittcon oheisla'rleliiténnén tehonsyéttfi on jérjestefly suhteellisen te—

hokkaalla r'egulaaltorilla. esim. luokkaa 150 mA/3 V. Tallainen tehokas

regulaattori on suhteellisan filaa vievéi komponentti, miké erityisesti
kannettavissa elektroniikkalaitteissa voi aiheuttaa sijoitteluongelmia.

10 Mahdollisimman suureen tehonkulutukseen varautuminen on sellais1en

elektroniikkalaitteiden bsalta tarpeetonta, ioiden kéyl't'a'jé ei kéyt'a' elek‘t—
roniikkalaitteen yhteydess‘éi sellaista oheislaiteua, jonka tehonkulutus
on léhella elektroniikkalaitteelle suunniteltua oheislaitteen maksimite-

honkulutusta. 'I oisaalta joku toinen Raynan saattaa samanlai-

15 sessa elektrOniikkalaitteessa sellaista oheislaitetta, jonka tehonkulutus
on elektroniikkalaitteelle suunniteltua oheislameen maksimitehonkulu-

tuksen suuruusluokkaa.

Joissakin elektroniikkalaitteissa ja niihin Iiitetté'wissé oheislaiueissa sua—

20 rh‘etaan kéyfiéjfinnifleen valim‘a siin‘a vaiheessa kun nhelslalte kfiyn-

nistetéén, esim. kéynnistettéessé‘t elektroniikkalaite tai bheislaitteen
Iiitmmisen yhteydessfi. Tallfiin elektmniikkalaitteen ja nhelslaltteen vfi-

f lillii suoriictaan signalointia, jonka perustcclla cloktroniikkalaite pfiz‘ific-

a lee ohelslameen tarvltsenian kéyttdjannltteen suuruuden 1a valltsee

25 oheislaifleen kéyttéjé‘innitelinjaan (—Iinjoihin) oheislaitteelle sopivan

kayuéjénniueen.

Maini‘tussa MulliMediaCard Association —jarjeslfissia on ehdoteflu mak-
simirajan asetta‘mista MultiMediaCardTM—tyyppisten muistikorttien te-

30 honkulutukselle. Téllfiin léilé slan‘dardia lukevissa eleklroniikkalaiueissa

varaudutaan siihen, etté oheislait‘teeseen voidaan syéflfié mfié‘lritetty

maksimiteho. Lisaksi MultiMediaCardTM-lyyppislen muistikorttien le-

honkulutus ei téIIéin saisi olla’ suurempi kuin mééritetty maksimiraja.

Téllainen jérjestely on hankala mm. siitfi syysté, etté kehitettévien pm-

35 sien muistikorttien tehonkulutus on rajoitettu tahan maksimiarvoon, jo-

ten se voi olla esteena sellaisten muistikorttien toteuttamiselle, joiden

tehnnkulutusta el voida saada valinua maksimimjan pienemmfiksi. Mi-

v
emu

hnaa
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kiili maksimiraja asetetaan niin korkeaksi. etté suurella todennéikéiSyy-

dellé myfis myénemmin kehitettévien muistikomlen tehonkulutus on

15115 pienempi. merkitsee se 5H5. etté elektroniikkalaitteissa on kéytet-

tévéi suhteellisen tehokkaita ja kookkaita regulaattoreita.

Oheislaitteen tehonkulutus on yleensé verrannollinen ohelslameessa

kéiytetta’wéién kellotaajuuteen, joten kellotaajuuden kasvafiamincn nos-
taa tehonkulutusta. Vastaavasti tehonkulutuksen pienemamlseksl vol-

daan oheislaitteen kellotaajuutta pienentéé, mikéili so ohcislaiflccn

1O muun toiminnan kannalta on mahdnlllsm. Tallbln kuitenkin oheislaflteen

toimintanopeus pienenee, mika ei valttamatté ole toivottavaa. Myés

oheislaitteeaqa kaytussa olevalla VHylaleveydella on vaikutusta siihen.

kuinka paljon tehoa oheislaitteessa kuluu.

15 Nyt esillfi olevan keksinnén erééna tarkoituksena on aikaansaada pa;

rannettu menetelma ja jén'estelméi tehonkulutuksen rné'zéirillamiseksi

kulloiseenkin tilanteeseen sopivaksi. Liséksi keksinnc’in tarkoituksena

un aikaansaada eleklruniikkalaile ja ulleislaile, joissa menetelmééi $0-

vclletaan. Keksintfi perustuu siihen ajatukseen, eflé mééritetéén te-

20 honkululukselle ainakin ensimméiinen ja luinen maksimialvo. jolloin

elektroniikkalaite ja oheislaite suorittavat tehonkulutuksen asettamisen

johonkin awoon né‘tiden ensimmfiisen ja Luise-n maksimiarvon vélissé.
’7 * Télléin esimerkiksi oheislaite voi erilaisissa toimintatilanteissa séétéé

tehonkulutustaan tilanteeseen sopivaksi. Nyt esilla clevan keksinnt’m

25 mukaiselle menetelmélle on p'aéasiassa tunnusomaista se, etté méé-

ritetaén tehonkulutukselle ainakin ensimmainen maksimian/o ja en-

simméisté maksimian/oa suurempi toinen maksimiarvo, ja etté elekt-

roniikkalaitteen ja oheislaitteen vé‘tlillé suoritetaan oheisiaitteen

e tehonkulutuksen maksimln asettaminen anloon, joka on olennaisesti

30 - mainittujen ensimméisen ja toisen'maksimiarvon véilissé. Keksinnén

. ' mukalselle Jérjestelmfille on pééasiassa tunnusn'maista se, etta tehon-
g 2'; ‘ kulutukselle on méé‘zritetly ainakin ensimméinen maksimiarvo ja en-

slmmélsté maksimiarvoa suurempi tninen maksiminrvn, ja ettfi vfilineet

tehonkulutuksen mééirittémiseksi kasittavéit vélineet oheislaitteen te-

35 honkulutuksen maksimin asettamlsen arvoon, Joka on mainittujen en-

simméisen maksimiarvon ja toisen maksimiarvon vélissé. Keksinnén

mukaiselle eleklroniikkalailleelle on paaasiassa lunnusomaisla mm
4'50
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tehonkulutukselle on mafiritetly ainakin ensimméinen makslmlarvo ja

ensimméistéi maksimiarvoa suurempi toinen maksimiarvo, ja ettéi vali-

neet tehonkululuksen méifirittémiseksi késifiavét valineet oheislaitteen

tehonkulutuksen maksimin aset‘tamisen aryoon, joka on main'mujen
5 ensimméissn maksimiarvon ja toisen maksimiawon valissé. Keksinnén

mukaiselle oheislaitteelle on vielé pééasiassa tunnusomajsta se. e113

tehonkulutukselle on maériteity ainakin ensimmainen maksimiarvo ja

ensimméisté maksimiarvoa suurempi toinen maksimiarvo, ja etté véli—

neet tehonkulutuksen maérittémiseksi késiflé‘wét vélineet oheislaitteen

10 tehonkulutuksen maksimin asettamisen arvoon, ioka on mainiftujen

ensimmaisen maksimiarvon ja toisen maksimiarvon valissé.

Nyt esillé olevalla keksinnfillé saavutetaan merkittévifi etuja tunnetun
tekniikan mukaisiin ra’tkaisuihin verrattuna. Kekslnnfin mukalsella me-

15 netelméllé voidaan elektroniikkalaitteess‘a v'alttya tarpccttoman suurcn

regulaattorin kéyftéimise’né, miké‘l saastaé kus’tannuksia, ja Jnlloln elekt-

roniikkalaitteen kokoa voidaan joissakin tapauksissa pienentfifi ia toi-

saalta suuren tehnnkulumksen alheunamlna‘ lgmpenemisnngelmilm

véilttya. Myés virrankulutusta voidaan pienentéiéi, mistfi on ctua en'tyi-
20 sesti kannettavissa Iaitteissa. Keksinndlla voidaan oheislaiteliitantaan

a aikaansaada myés joustavuutta, koska ovhcislaittocn tohbnkulutusta
ZZZ: voidaan séit—itéia ja asettaa se kulloisenkin kayttétilanteen kannalta Supi-

vaan arvoon. Myés oheislaitteen kellotaajuutta ja véiyié'tlevey’rtéi voidaan

E keksinnén eraén edullisen suoritusmuodon mukajsessa jfiriestelméssé

:3 25 muuttaa. Keksinté mahdollietaa vielé sen, etté'l kehitettévét uudet
oheislaifleet toimivat aikaisemmin valmistetlujen eleklroniikkalaltteiden

v f yhteydessé ja olemassa olevat oheislaitteet toimivat kehitett'a‘vien uusi-

en elektroniikkalaitteiden yhteydesséi. Keksinnt‘m mukaisella ratkaisulla

voidaan myés saada parannusta elektroniikkalaitteen kéyfiéjéystévéilli-

«‘ 30 syyieen mm. tilanteessa, iossa oheislaite ei voi toimia taysin alemmalla

tehonkulutustasolla, mufla voi kuitenkin antaa tasté informaation elekt-

. ’ roniikkalaitteelle. Téllfiin elektroniikkalai’te voi huolehtia oheislaifieen

3 - alasajosta (sammuttamisesta) asianmukaisesfi ja muodostaa tésté il-

5 moituksen kayttajalle.

3 Keksintéé selostetaan seuraavassa tarkcmmin viitaten samalla ohoisiin

piirustuksiin, joissa
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kuva 1 esittéé keksmnbn eraan edullisen suoritusmuodon mukaista

jarjestelma'é pelkistettyna lohkokaaviona,

5 kuva2 esittéia keksinnén erééin toisen edullisen suoritusmuodon
mukaista jérjestelmaé pelkistetysti,

kuva 3 esittla'é pelkistetysti keksinm‘jn eraén edullisen Stlorimsmun-
don mukaisessa menetelméssa suoritettavaa signaloinfia,

1o ja

kuva 4 eslttaa pelklstetystl keksinnOn vielz‘i eri'ian edullisen

suor'rtusmuodon mukaista oheislaitetta pclkistottyné lohko-

kaavlona. =-

15

Kuvan 1 mukalsessa kekslnndn edullisen suoritusmuodon mukaiseSsa

jérjcstelmfissfi kéytetéén esimerkkiné elektroniikkalaitteesta 1 langa-
tunla vieslinléilailella. Oheislailleena 2 on [535551 esimerkissé't mu'lsti-

kortti, kuten MuItiMediaCardTM-standardin mukainen muistikortti. On

20 kuilenkin selvaa, etté nyt esillz'a'l olevaa keksintfié ei ole rajoitettu amo-

a astaan téllaisiin elektroniikkalaitteisiin ja oheislaitteisiin, vaan keksintéé

3;; voidaan sovellaa myfis muiden eleklroniikkalailleiden sekfi oheislaillei-

: den yhteydessia'. Oheislaite 2 voi olla esimerkiksi liiténtékortti tai myés
if 3 jokin muu laite. Elektroniikkalaile 1 késilléa ohjauslohkon 3. jossa on

25 yksi tai useampi suoritin. kuten mikro-ohjain (MCU). Lisfiksi elektroniik-

kalaite 1 kasittaa muis’tia 4. kéyttéliittyméin 5 seka valineet 6 matka—

viestintoimmtojen suonttamiseksi, Kuten GSM- ja/tai UmlS-matkavies-

tinvélineet. Kéyttéliittymé 5 késittéé edullisesti néiytb'n, néppéimistén ja

Iaudiovalineet sinansa’ tunnetusti. Oheislaitteen 2 liittémiseks: on elek‘t-

30 roniikkala'rlteeseen 1 muodostettu liitantévalineet 7, jotka k’a‘sittavat ai-

nakin yhdén Iiifiimen 8 seké tarvittavat l/D-lohkot 9 mm. oheislaitteen 2

ja eleldroniikkalaitteen 1 véylien kytkemiseksi toisiinsa.

J

"an:9':

a4..u
no

:1:

Ohcislaittccssa on myb‘s vastaavat liiténtévéilineet 10, jolla oheislaite 2

35 liilelfiéin elektroniikkalaitteen 1 yhteyteen. Oheislaitteen Iiitantavalineet

: ' 1O ké'lsittévét ainakin yhden liittimen 11, joka on yhdistettévissé elektro-

niikkalaitteen 1 Iiittimeen 8 ja l/O-luhko 12. Tehunsymlfi oheislaiueelle
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2 jaljeslet'a'an elektroniikkalaitteesta 1 liittimien 8, 11 kaufla. IIO-lohko-

jen kaufia suoritetaan elektroniikkalaiueen 1 ja oheislaitteen 2 vallnen
kommunikointi. Tamé voidaan suorittaa rinnakkajsmuotoisena tiedon—

siirtona tai sarjamuotoisena tiedonsiirlona. Esimerkiksi malnl1ussa
MultiMediaCardTM-mééiritysten mukaisessa oheislaifieesea kfiytetéén

sarjamuotoista tiedonsiirtoa. Nyt esillé olevan keksinnijn kannalta ei

kuitenkaan ole merk'rlystéi sillé‘t, misde muodossa tiedonsiirto elektro-

niikkalaitteen 1 ja oheislaitteen 2 vélillé‘l toteutetaan.

Oheislaifieessa 7 on myfis sunn‘tin 13 ta! vastaava ohelsla‘rtteen 2 toi-

mintojen ohjaamiseksi. Oheislaite kfisifiaa myés muistia 14, kuten

luku/kirjoitusmuistla (RAM) mm, tletojen tallentamlseksi, seka luku-

muistia (ROM, NVRAM) suorittimen ohjelmakoodin tallennusta vanen.

Suorifin hunlehtii mm. l/O-Inhkojen ohjaamlseksl tledonsllrrossa Chels-

Iaittccn 2 ja clcldroniikkalaittccn 1 vfilillfi. Ohcislaittocn muistiin 14 on

tallennettu myns alnakln tehonkulutuksen enslmmamen maksimiarvo

scké toinen maksimiarvo, joita kéytetéén nyt esillé olevan keksinnén
mukaisessa Illenelehnfissa. Liséiksi uheislaile ké'lsilliié'l viilineel suoril-

timen toiminnassa tarvittavan yhden tai useamman kellosignaalin muo-

dostamiseksi. kuten kellogeneraattorin 16.

Seuraavaksi seloslelaan keksinnfin eréiéin edullisen suurilusmuudun

mukaisen menetelmén toimintaa kuvan 1 mukaisessa jirjastelmissé.

l/O-lohkojen kaulta vilileléfin eleklu‘uniikkalailleelle 1 mm. lielu siiLé'L,

onko elektroniikkalaitteen liiténiévélineiden Iiiflimeen 8 asetettu oheis-

laitetta 2. Tamé voidaan toteuttaa esimerkiksi siten. etté. I/O-lohkossa

9.12 on tunnistuslinja 15, jonka tila muuttuu, kun oheislaite 2 asete—

taan liittimee’n 8. Tunnistuslinia 15 on toteutettu keksinnfin tassé edulli-

sessa suoritusmuodossausiten, etté tunnistUSIinja 15 on elektroniikka-
laifleessa 1 asetet'tu Ioogiseen 1-tilaan vlésvetovastuksella H. Tilan-

muums aikaansaadaan kuvan 1 mukaisessa jarjestelmassa siten, etté

oheislaite 2 maadoittaa tunnistuslinjan 15, jolloin tunnistuslinjan 15 tila

muuttuu lnngiseksi o-tilaksi- Tfim'é filanmmms havaitaan elek'rmniik-

kalaifleessa 1 esimerkiksi siten, etté tilanmuutos aiheuttaa keskeytyk-

sen ohjauslohkossa 3, jolloln suorltetaan vastaava keskeytyspalvelu-

ohjelma ja alo'rtetaan oheislaitteen alustustoimintojen suorittamincn.

Sen jalkeen kun oheislaitteelle on kytketty kéyttéjénnitIeet. aloittaa

18209 MISTK- 03 2886282 KENELLEPATREK Asiakasnalval SIVU UB7
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oheislaitteen 2 suoritin 13 omien alustustoimintojensa suorittamisen.

Oheislaifleen 2 tehonkulutus mm. asetetaan olelusarvoonsa, joka

tésséi edullisessa suoritusmuodossa on ensimmfiiscn maksimirajan

mukainen tehonkulutusarvn- Tasqa oletetaan, etté ensimméiinen mak-

simiraja on pienempi kuin toinon maksimiraja. Suoritin asettaa myés
kellogeneraattnrin 16 taajuuden vastaamaan tata tehonkulutusarvua.

Tyypilliscsti kcllogcneraattorin taajuus asetetaan minimiarvoon. Kaikis—

sa ohelslamelssa 2 el vamamatta ole mahdollista saataa kellogene-

raattorin 16 taajuutta, jolloin kellogeneraafioria 16 ei voida kéy'ltéé te-
honkulutuksen saale‘imisessé't.

Elektruniikkalailleen 1 suuriuamissa oheislailleen alustustoiminnoissa

tutkitaan edullisesfi oheislaitteen 2 tyyppi, miké voi vaikuttaa siihan,

minkélaisia alustustoimintoia suoritetaan. Tassa selityksessfi rajoitu-

taan kuitenkin vain keksinnén kannalta olennaisten toimintojen kuvaa-

miseen. Keksinnfin tfimén edullisen suon‘tusmuodon mukaisessa me-

nefelméssé suoritettavaa signalointia on kuvattu pelkistetystl oheisessa
kuvassa 3. Sen jélkeen kun oheislai’rtéen 2 tyyppi on selvitefiy. aloite-

taan kortille tallennefiujen tehonkuluwksen ensimméisen ja toisen

maksimiraian selvifléminen. Talléin elektroniikkalaitteesta 1 léhetetéén

edullisesti maksimirajojen Iukusanoma oheislaitteelle 2. Téta‘ esittaa

nuoli 301 kuvan a kaaviossa. Oheislaifieessa 2 vastaanotetaan sanc-

ma ja tutkitaan sen sisélrfi eclLIllisesti suorjttimessa 13. Sanoman pe-

rusteella suoritin 13 lukee muistista 14 ensimma'isen maksimirajan ja

misen maksimirajan (lohkn :30? kuvassa 3). Mikz'ili maksimirajoja on

useampia kuin 2, on muistivalineisiin edullisesti tallennettu tieto mak—

simirajnjen Iukumnfirfisté, jolloin suorifln 13 lukee Kaikkien maksimira—

jojcn arvot muisfista 14. Ti-imé'm jélkeen suoritin 13 muodostaa vas-

taussanoman (Iohko 303), joka siséltéé kysyty’r tiednt, kuten ensimmfii-

sen ja toisen maksimirajan ja tarvittacssa myés ticdon maksimirajojcn

Iukumaaté'tsta. Usearnpien maksimirajojen tapauksessa sanomaan

edullisesti liitetéfin muidenkin maksimirajojcn arvot. Sanoma lfihctc

lé‘téin I/O-luhkujen 9. 12 kautta elektroniikkalaitteelle (nuoli 304), jossa

ohjauslohko Iukee vastaanotetun sanoman tiedot ja tarvittaessa tal-

Ientaa ne elektroniikkalaitteen muisliin 4.
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Sen jalkeen kun elektroniikkalaitteessa 'l on fiedossa oheislaittccn tu-
Kemat tehonkulutuksen maksimirajat, voidaan alolttaa oheislaitteen te-

honkulutuksen saatéminen tan/ittaessa. Oletetaan, etté clcktroniikka-

laite 1 pystyy syéttéméén oheislaineelle 2 tnlsta maksimirajaa vastaa-
van tehon. Talléin elektroniikkalaitteesta 1 lahctctfifin tehonséiéitésa—

noma oheislaitteelle 2 (nuoli 305). Téissé Tehonsfifitbsanomassa ilmoi-
tetaan se tehonkulutusarvo, joka halutaan asettaa oheislaiflccn 2 mak-

sirriiarvoksi, esimerkjksi mainittu toinen maksimimja. Ohelslaltteen suo—
ritin 13 tutkii vastaanotetun sanoman tyypin, ja havaittuaan kyseesSfi

olevan tehonsfiQtOsanoma, Iukee sanomassa ilmuitetun lehunkululuk-

sen maksimiarvon (Iohko 306). Tfimfin'jfilkcon oheislaitteen suorifin 13

asettaa esimerkiksi Kellogeneraattorin 16 tuiminlalaajuuden arvoon,

joka vastaa 1515 tohonkulutukscn maksimiarvoa, esimerkiksi suurim—
paan mahdolliseen taaiuuteenfMyfissuorittimen sisaisia vfiyléileveyk-
sié voidaan joissak-in sovelluksissa muuttaa sen mukaan, minkélainen
tehonkulutuksen maksimiraja on ké'lytéssé. Oheislaite 2 edullisesli il-

moittaa vielé‘x elektroniikkalaitteelle 1, etté‘ tehonkulutus on rajoitettu

pyydettyyn awoon (nuoli 307).

Miké'ali elektroniikkalaite 1 ei pysty tuottamaan oheislaitteelle 2 toisen

maksimirajan mukaista tehoa, tai muusta syysté elektroniikkalaite 1

pyrkii asettamaan tehonkulutuksen maksimiawon pienemmaksi kuin

toinen maksimiraja, voidaan suorittaa signalointi, jolla ellektroniikkalaite

1 ja oheislaite pyrkivét léytamaén tilanteeseen sopivan tehonkuiutuk-_ '

sen maksimirajan. I émé voidaan toteUttaa esimerkiksi siten, etté elek‘t-
roniikkalaite 1 valitsee ensimmaisen ia toisen maksimiraian vé'tlisifi sel-

Iaisen arvon, joka elektroniikkalaitteen 1 kannalta on maksimiarvo.

Tieto 15.315 rajasta valitetéfin oheislaitteelle 2, jossa tutk’rtaan 13 ehdd—
tettu ark/o: jajos se voidaan hyvéksyé, Vélitet‘aéin siitéi Iieto' elektroniik- .

kalaifleelle 1. J03 oheislaite 2 ei voi aset‘taa omaa"tehonkulutustaan

sellaiseksi, jnka vastaa ehdntemla maksimiarvna, ehdnttaa nhelslaite 2

jotakin pienempéé arvoa ensimméiisen ja toisen maksimiarvon vélista.
Jos tama arvo on elektroniikkalaitteen 1 kannalta mahdollinen, ilmoittaa

clcktroniikkalai'tc 1 tiistfi ohcislaittccllc 2, jolla tchonkulutus asctctaan

t‘ahé'tn arvuun. Mikali uheislaitteen 2 ehdottama arvu ei ule supiva, va—

litaan edullisesti elelctroniikkalaitteessa 1 jokin muu, sopivimmin pie-

nempi arvo. joka kuitenkin on véhinté‘tén yhté'l suuri Kuin ensimm'a'inen

MISTA- 03 2836262 KENELLEPATREK ASIakasnalvsl SIVU 009
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maksimiraja, ja ilmoitetaan se oheislaitteelle 2. Edellé. esitettyjfi vaihcita
toistetaan, Kunnes on Iéydetty sellainen tehonkulutusarvo, joka sopii

elektroniikkalaitteelle 1 ia oheislaitteelle 2. Joissakin tapauksissa saat»

iaa kéyd'a'l niin, etté ainoa sopiva arvo on ensimméinen maksimiarvo,

5 jolloin tehonkulutusta ei tan/itse séih'téa, koska tfima arvo on olctusar—
vona.

Tehonkulutuksen arvoa voi olla tarve muuttaa myés elektroniikkalait-

teen 1 ja siihen liitetyn oheislaitteen 2 toiminnan aikana. Esimcrkiksi,

10 jos ohelslaltteena on IahetIn/vastaanotlnkortti, kuten matkaviestinkortti

1ai modeemikortti, saattaa oheislaitteen 2 tehonkulutusrajaa olla t'arve

muuttua merkitt'évéisti esimerkiksi Iéihetyksen ajaksi. Téllt'jin silné vai-

heessa kun esim. oheisla‘rte 2 havaitsee tarpeen muuttaa tohonkulu-

tusta, lahettaa se sanoman elektroniikkalaitteelle 1 ja ehddttaa uutta

15 tehonkulutusarvoa, joka kuitenkin on ensimmé‘risen ja toisen maksimié
arvon vélissé.» Elektroniikkalaitteen 1 ja oheislaitteen 2 vélillé suorite—

taan sanomien vaihtoa esim. edellé kuvattuja periaatteita soveltaen

oheislaitteen tehonkulutuksen séétémiseksi tarvetta vastaavaksi. Te—

honkulutustarpeen jélleen muuttuessa voidaan suorittaa uusi tehonku-

20 lutuksen séité.

g": Oheislaitteen lehonkulutuksen muullamistarve voi synlyé'l myfis elektro-
niikkalaitteessa 1. Esimerkiksi elektroniikkalaitteen 1 toiminnan siirty-

essa tehonsééstétilaan, tai elektroniikkala'rtleen 1 akun (ei esitetty) va-

25 rauksen pienentyessé, voi elektroniikkalaite 1 ohjata oheislaitetta 2

siirtyméén véhemmén tehoa kuluttavaan tilaan.

_ . Keksinnén mukainen oheislaite voidaan liittéé myés sellaiseen elekt-
3f roniikkalaitteeseen 1, jossa ei ole mahdollisuutta séétfié tehonkulutus—

30 ta- Talléin tehonkulutusarvoksi asetetaan oheislaitteessa 2 oletusarvo,

sHs soplvlmmin enslmmainen maksimiraja. Keksinnén mukainen

in: oheislaite voidaan siis liifiéé sellaiseenkin elektroniikkalaitteeseen 1,

jossa ei ole toteutettu keksinniin mukaisen menetelmé‘m vaiheita
( : ohcislaittccn 2 tchonkulutukscn sfifitfimiscksi.

'° 3' 35

Edellé oli mainittu useamman kuin kahden eri maksimirajan kéiyttéimi-

nen tehonkulutuksen maksimiarvoina. Ta‘ssé oletetaan. etté muut mak-
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simirajat ovat ensimmaisen ja toisen maksimirajan valisséi. N‘a‘mé eri-
laiset maksimirajat voivat tulla' kyseeseen eslmerkiksi sellaisissa so-
velluksissa, joissa oheisla'rneessa on mahdollista val'rta erilaisia véyléile—

veyksiéi. Esimerkiksi kuvan ? mukaisessa jérjestelméssé on oheislait-
teen ja elektroniikkalaitteen valisen liitz'mnfin véyléleveys valittavissa

joksikin kolmesta arvosta: 8, 16 tai 32 blttla. Samalla tama liilannalle

valittu véiyléleveys tulee tasséi edullisessa suoritusmuodossa kéyttéén

myés oheislaitteen 2. sisfiiseSSQ véyléssé 17- Tyypillisestl tehonkulutus

on sité suurempi mitii levefimpéfi véiyléiz'i kaytctz'ifin. Tilléin oletuksana

10 on sopivimmin 5e, etta kaynnistysvaiheessa véiylaleveys on 8 bittiéi,

mutta elektroniikkalaite 1 ja oheislaite 2 voivat neuvotella muun véy-

Iéleveyden kéyttémisesté, siis tehonkulutuksen maksimirajan muutta-
misesta. Téima voidaan toteuttaa edellé esiteflyjéi periaatteita sovelta-

malla. 0n kuitenkin selvaél, ella mainilul' v‘a‘lyléleveydet ovat vain erla'ité

15 ei rajoittavia esimerkkejéi véyléleveyksisté.

C1

Oheislaitteen kellogeneraattorin 16 taajuus ei véilttémétté ole portaat-

lumasli siiédeltévissa, vaan taajuudelle voidaan valita jokin arvo joista-

kin méérétyista amoista. Néité eri taajuuksia vastaavat tehonkulutukr

20 sen maksimirajat voidaan téilléin tallentaa oheislaitteelle mainituiksi

maksimirajoiksi, tai mikéili tallennetaan v'ain ensimméinen maksimiraja
(pienin tehonkulutus) ja toinen maksimiraja (suurin tehonkulutus), voi-

daan eleldroniikkalaitteen 1 ja oneisiaitteen v'a‘lilla suorittaa aiKaisem-

min tassé selityksessé esitetty sanomien vaihto sopivan tehonkulutus-

25 rajan séiéitéimiseksi.

Oheislaitteen 2 tehonkulutusta voidaan siis 55131351 mm. Kellotaajuutta

ja/tai véyléleveyfié muuttamalla, mutta on selvéé, etté muitakin Iehon-

' " kulutuksen séiéfijkeinoja tunnetaan ja joita keksinnfin yhteydemfi voi-

30 daan soveltaa. Myés kéiyt‘téjénnitteen séétémisellfi voidaan tchonkulu-
tusta saataa, mlkali oheislaitteen 2 Kaynbjannrl'teen ei tarvitse olla tietty

vakioarvo. Tunnetaan oheislaitte'rta, joissa kéyttéjéinnitteeksi voidaan
valita esimerkiksi joko 3V, 3,3 V, tai 5V. Vielé eréiénéi esimerkkiné

ohcislaiflccn tchonkulutukscn sfiéitéimismahdollisuuksista mainittakoon
35 téisséi yhleydessé‘: Uheislaitleen virrankulutuksen saalaminen.
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Keksinnfin eréiassé edullisessa suoritusmuodossa on ainakin osa

oheislaifieen 2 muistista jaettu kahteen tai useampaan mulstllohkonn

n5. muistipankkien muodostamiseksi. Téll'din oheislaitteessa voidaan

néistéi muistilohkoista valita kéyttéén yksi tai useampi mm. sen perus—

5 leella, miké’x on oheislaitteelle 2 méiéiritefiy maksimitehonkulutusarvo.

Suuremmilla tehonkulutusarvoilla voidaan tyypillisesti ottaa kéyttfién

useampia muistilohkoia kuin pienemmilla tehonkulutusarvoilla. Kuvas-

sa 4 on esitatty eras esimerkki {allajsen oheislaitteen rakenteesta. Ku-

vassa 4 esitetyssé oheislaitteessa 2 muistiin 14 on muodostettu nele

10 muistilohkoa 14a, 14b, 14c, 14d, mufla on selvéé, etta kaytannOn so-

velluksissa muistipankkien Iukumaéré voi olla keksinnén puitteissa

myés muu kuin neljé. Muistilohkojen 14a—14d kéyflfsfin ottamlseksl ja

kéytfistéi poistamiseksi on edullisesti Suorittimesta 13 muodostettu kyt—

kentélinjat 1Ba——-1 8d, joilla voidaan esim. ky’rkefi kfiyflfijflnnlte haluttul-

15 hin muistilohkoihin -14a—14d, tai kytkentfllinjoilla ohjataan kukin muis-

tilohko 1421—1411 jnkn aktiiviseen filaan tal tehonsaastmilaan. MyOs

edella esitetylla menctclma'illfi voidaan ohcisla'rflccn 2 tehonkulutusta

$321321 aikalsemmin selityksessfi esitettyjen tehunkululuksen

séétfimenetelmien sijasta tai niiden liséiksi.

20 .

Eleldroniikkalaitteessa 1 tehonséété voidaan suorittaa csimcrkiksi 3i-
ten, etta eleKtroniikkala‘rtteessa I on teholahde, jonka Iahtéjannite’rté'l

voidaan muuttaa. Tallain elektroniikkalaifieeésa 1 valitaan oheislait-

teelle johdettavaksi kéiyttiijéinnitteeksi kulloistakin lehunkululusla was»

25 taavajénnitearvo.
 

v. I Keksinnén mukaista menetelméé voidaan soveltaa myés esimerkiksi

erilaisten siséltfijen toteuttamisessa elektroniikkalai’rteiden 1 yhteydes-

' ~ 82 kéytettévéksi asim. seuraavasti. Oheislaitteena 2 voidaan kéiyl‘téé

30 muistikorttia, kuten Mu[tiMediaGardTM-standardin mfiéritvsten mukaista

Korttia, johon sisfinéjé voidaan tallentaa. Sisélléillé téssé‘l yhteydesséi

tarkoitetaan tietoioukkoia. sovellusohielmia, elek’tronisia kirjoja, audio—
: visLIalista informaatiota, kuten'musiikkia, videoita, jne. Fsimerkiksi si-

sallén tuoflaja tallentaa téllaisia siséilté’zia muistikortille. Télléin muisti-

35 konfi 7 lineman elektmniikkalaifieeseen, jossa nn vfilineet slsfillnn siir—

té‘lmiscksi muistikortillo 2. Téillc‘iin cnnon tallcnnukson aloittamista olokt-

ronllkkalalte 1a mulstlkoml 2 suorlttavat mulstlkonln tehonkulutuksen

VAST.OTTO 27-03-02 IB:UQ MISTR- 03 2886262 KENELLEPATREK Aeiakacpalval SIVU 012
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asettamiseksi edullisesfi toista maksimirajaa vastaavaan arvoon. Tfima

on mahdollista, koska t'a'llalsessa siséllfin tallentamisessa kaylellavas-

sé’x elektroniikkalaitteessa 1 ei muistikortin tehonkulutuksclla ole juuri-

kaan merkitysté, vaan elektroniikkalalte 1 voi tuottaa riill'avan lehon
muistikortille 2. Tallennus voidaan talléin suorittaa mahdollisimman

suurella- nopeudella, koska muistlknnln kellotaajuus ja/tai véiylaleveys
saadaan asetettua suurimmaksi mahdolliscksi. Myfis muistikorlille 2

tallennétun sisallbn varmistaminen mahdollisten tallennusvirheiden ha-

vaitsemiseksi voidaan myés suorittaa suurimmalla mahdollisella no-

peudella. Suurl tallennus- ia/tai tarkistusnopeus aikaansaa sen. etta

elektroniikkalaitteella 1 saadaan sisfiltfijon tuotantonopeutta kasvatet-

tua verrattuna tunnetun tekniikan mukaisiin menelelmiin. '

Vastaavasti siina vaiheessa kun muislikorlille 2 tallenne’ttua siséltéa

halutaan kéyl-téé jossakin alektroniikkalaifleessa 1, voidaan muistikor-

tille 2 tehonkulutus asettaa sellaiseksi, juka eleklroniikkala'rtteen 1 kan-

nalta on sopiva, esimerkiksi'alin mahdollinen tehonkulutus. Téllfiin kek-

sinniin mukaista menetelméé sovellettaessa ei sisaltfijen tuotantono-

peutta tarvitse rajoittaa sen mukaan, miké on sisé‘tllén kéyttémi'sessé‘l
mahdoilinen maksimi tehonkulutusarvo.

Koska keksinnt'anmukaisella menetelmélla voidaan suorittaa oheislait-

teen tehonséétfi, voidaan oheislaite 2 liittéfi use'lsiin erilaisiin elektro-

niikkalaitteisiin. Joissakin elek1roniikkalaitteissa on oheislaitteelle syfi-

tettévissé vain minimitehonkulutusta vastaava teho (jannite ja virta),

jolloin elektroniikkalaitteessa 1 ei tarvita suurikokoista regulaafioria ja

elektroniikkalaitteen kokoa ei tarvitse kasvattaa suurikoknisen regu-

laattorin tiiantarpeen johdosta. Toisaalta kehflefifivissé oheislaitteissa 2

ei tan/itse rajoittaa Tehonkulutusra, koska elektroniikkalaite ja ohe’islai’re

voivat neuvotella sopivan tehonkUluiusarvon. Télléin jos oheislaite Iii—

tethhn sellalseen elektrnnllkkalaltteeseen, joaqa ohelslaitellltantaan

voidaan syétté'é suhteellisen suuri teho, voidaan oheislaitetta kéytté'a

mahdollisimman tehokkaasti (suurella kellotaajuudella/vaylaleveydella).

Alustusvaiheessa tfillaincnkin oheislaite toimii picncmméillz’i tohonkulu-

tuksella, kunnes supiva 'tehonkulutuksen arvu on valillu. Keksinnbn

mukaisessa jéirjestelméss'é voidaan varautua tulevaisuudessa kehitet-

téivien mahdollisesti suuflakin tehoa vaaiivien oheislaifieiden kéyttémi-
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seen elektroniikkalaitteissa. Kuitenkaan ci kaikkien eleklroniikkalaittei-

den suunnifielussa tarvltse ottaa huornioon paljon tehoa kulutlavia

kortteja.

On selvéé, etté tehonkulutukscn ascttamisessa suoritettavat vaiheet
voidaan toteuttaa muullakin tavalla kuln edella esitetty sanomien muo-

dossa tapahtuva kéittoly. Liitfintfivfilincissé 7, 10 voi olla asimarkiksi
liitéintéilinjnjn, jnita kayTIAmalla voldaan tehonkulutus asellaa oheislail-
teelle. Lisfiksi kcksintéé voidaan soveltaa siten, ettfi mainituille

maksimirajoille on méiarileuy liellyjé vaihtoehtoisia (sallittuia) arv'oia,

jolloin kullakin oheislaitteella on ensimméinen maksimiraja ja toinen
mvak‘simiraja valitlu naiden vaihloehtoisien rajojen jonosta.

Lisé'lksi mainittakoon, ellii oheislailleen 2 ei tarvitse olla korttimuotoinen

oheislaite, vaan oheislaitteena 2 voidaan kéytté‘é muutakin laitetta, joka
un Iiilella'a‘wissii elektroniikkalaitleeseen 1. Erfiana ei raioittavana esi-

mer‘kkiné téIIaisesta oheislaitteesta mainit’takoon kamera, joka Iiitetaén

esimerkiksi Iangattomaan viestimeen. tietokoneeseen, tms. Télléiin te-
honkulutusta séétéméllé voidaan vaikuttaa kameran toiminnallisiin

ominaisuuksiin. Esimerkiksi pienemmélléi tehonkulutuksella kameran

Kuvien péivitysnopeus elektroniikkalaitteen néytéllé voi olla pienempi

kuin suuremmalla tehonkulutuksella. Télléin elektroniikkalaite 1 voi

asettaaloheislaitleena 2 kaytettévé‘m kameran tehonkulumksen edulli-

sesti sen perusteella, kuinka suuren tehon elektroniikkalaite 1 pystyy

syijnfimé'an oheislaifleelle. Keksinnfin erfifissfi edullisessa sunritus-

muodossa myés clcktroniikkalaitteen 1 kéiyttéijfi voi ascttaa tehonkulu-

mksen'maksimirajan, jollnin kfiyfléjfi vni halutessaan eslm. plenentaé

maksimirajaa kannettavan elektroniikkalaitteen kayttéajan pidontami
sekSi.

On selvaa. Etta nyt esillé olevaa keksintéa ei ole rajoitettu ainoastaan

cdclla ositCttyihin suoritusmuotoihin, vaan s'rkfi voidaan muu'nnclla

oheisten patenttivaatimusten puitteissa.
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Patenttivaatimukset:

1. Menetelma tehonkulutuksen mééirittamiscksi elektroniikkalaittees-

sa (1), johon Iiitetfifin ahelslalte (2), jolle teho syblelz’ia’in elektroniikka-
5 Iaitteesta (1), tunnettu siitéi, etté mééritetéén tehonkulutukselle aina-

kin ensimmfiinen makslmlarvo ja ensimm'aista maksimiarvoa suurempi

toinen maksirniarvo, ja etta elektroniikkalaitteen (1) ja oheislaitteen (2)
valillé sunritetaan oheislaitteen (2) tehonkulutuksen maksimin asetta-

minen arvoon, joke on olennaisesti mainittujen ensimmfiisen ja toisen
1O makslmiarvon véJisséi.

2. Patenllivaalimuksen 1 mukainen menetelmfi, tunnettu siita, etté

mainittua ensimméisi'é maksimirajaa Kéytetéén tehonkulutuksen ole-

lusarvona. jolloin oheislaitteen (2) tehonkulutus asetetaan kaynnistys-

15 vaiheessa korkeintaan olennaisesti samaksi kuin mainittu ensimmé‘tinen

maksimiraja.

3. Patenttivaatimuksen 1 tai 2 mukainen menetelméi, tunnettu siitfi,
etté mainifiua toista maksimirajaa kéytetéén tehonkulutuksen suurim-

20 pana sallifluna arvona.

3;; 4. Patenttivaatimuksen 1, 2 tai 3 mukainen menetelma, tunnettu siité.
3 91121 elektroniikkalaifieen (1) 13 oheislaitteen (2) Vanna sllrretaam sano-

_ mia oheislaitteen tehonkulutuksen asettamiseksi johonkin arvoon olen-
25 naisesti mainmujen ensimméisen maksimirajan ja misen makslmlrajan

' r véilisséi.

5. Jonkin patonfiivaatimukscn 1—4 mukainen menetelmé, tunnettu
am, am ohelsl'aitteelle (2) tallennetaan ainakin yksi sisé‘xltf‘) kéytetta-

30 véksi elektroniikkalaitteen (1) yhteydessé. jolloin sisé‘tllén tallennusvai-

.: heessa oheislaitleen (2) lehunkululukseksi aselelaan mainittua toista
maksimirajaa vastaava aNo, ja siséllén ki-iyttfivaiheessa oheislait-

teen (2) tehonkulutukseksi asetetaan mainittua ensimlnéislé maksimi—vent»
u 0

;'° ; raiaa vastaava arvo.

‘ 35

6. Jonkin patennivaatimuksen 1—5 mukainen menetelmé, tunnettu

siitéi, e115 oheislaitteessa (2) muodostetaan ainakin yksi kellosignaali, ja
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etté oheisIaitteen (2) tehonkulutuksen séétéminen suor'rletaan mainitun

alnakln yhden kellosignaalin laajuulla saétéimalla.

7. Jonkin patentlivaalimuksen 1—6 mukainen menetelmé, tunnettu

siité, et’té‘x oheislaitteessa (2) on ainakin yksi Véiylé, ja ené oheiSIait-

teen (2) tehonkulutuksen saéitaminen suoritetaan oheislaitteen (2)

vayléleveyflé séétéméllé.

8. Jonkin patenttivaatimuksen 1-7 mukainen menetelma, tunnettu

siita. ettéi oheislaitteelle (2) on muodostettu kaksi tai useampia muisti-

lohkoja(14a—14d), jolloin oheislaitteen (2) tehonkulu‘tuksen séatémi-

nen suoritetaan oheislaitteen (2) olennaisesti samanaikaisesti kéisitte-

Iemien muistilohkojen (14a—14d) mééréé séétém‘a'llé.

9. Jéirjestelm'a, joka késittéé elektroniikkalaitteen (1), jossa on van-

neet (7) oheislaitteen (2) liittéimiseksi ja vélineet (8) tehon syfittémiseksi

r oheislaitteelle (2), ja joka jérjestelméi késittéifi véilineet (7, 10, 14) tehon-

kuluiuksen méfirittémiseksi, tunnettu siitéi, ettéi tehonkulutukscllc on

méariterry ainakin ensimmfiinen maksimiarvo ja ensimmfilsta makslml-

arvoa suurempi toinen maksimiarvo, ja ettéi véIineet tchonkulutukscn

maarmamlseksl kasmavm vanneet (3,13, 16, I7) oheislaitteen p) te-

honkulutuksen‘ maksimin asettamisen arvoon, joka on mainittujen en-

slmmélsen makslmiarvon 1a tolsen makslmlarvon valissa.

10. Patenttivaatirnuksen 9 mukainen jfirjestelmé'l. tunnettu siita, ettéi

so késittéé vélineet (7, 10) sanomien siir’té‘lmiseksi alaktroniikkalait-

teen (1) ja uheislailleen (2) valillé'l Ulleislaitleell lehunkululuksen asel—

tamiseksi johonkin arvoon olennaisesti mainit‘tujen ensimméisen mak-

simirajan ja luisen maksimirajan véilissé't.

11. Patenfiivaatimuksen 9 tai 1O mukainen jéirjestelm'a‘; tunnettu siité,

ettéi oheislaitteessa (2) on v'a’lineet (16) ainakin yhden kellosignaalin

muodostamiseksi, ja efia iariestelmé't késifiéfi véilineet (7, 10, 13)

oheislaineen (2) tehonkulutuksen s‘aatamiseksi mainitun ainakin yhden

kellosignaalin taajuutta séétéméllé.
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12. Patenttivaatimuksen 9, 1O tai 11 mukainen jérjestelmé, tunnettu

1O

25

30

35

VAST.0TTO 27-03-02

siité. etté'l oheislailleessa (2) on ainakin yksi vévléi. ia 6‘15 iafiestelmé

valincet (7, 10, 13) oheislaitteen (2) tehonkulutuksen saétéimi-

seksi suoritetaan uheislailleen (2) vfiyléleveytlfi saétémalla.

13. Jonkin palenttivaatimuksen 9-12 mukainen jariestelméi, tunnettu

siité‘t. enia' oheislaifieelle (2) on muodostettu kaksi 1ai useampia muisti-

luhkoja (14a—14d). ja etté'x valineet (7, 10. 13) oheislaitleen (2) tehon-

kulubuksen séiétfimiseksi késittévéit vélineet (13, 18a—18d) oheislait-

teen (2) olennaisesti samanaikaisesti késittelemien muisfilohko-

~ jen (14a—1 4d) méérfin séétémiseksi.

14. Jonkin patenttivaatimuksen 9—13 mukainen larjestelma, tunnettu

siita, etté elektroniikkalaite (1) on kannettava eleldroniikkalaite (1).

15. Patenfiivaatimuksen 14 mukainen jérjestelmé, tunncttu siitii, cfiéi

se kfislttéa véllneet (6) matkavlestlntolmlntojen suorittamiseksi.

15. Flekimniikkalaite (1), jassa an valineet (7) nhelslameen (2) "mam:-

seksi ja valineet (8) tchon sybttamiscksi ohcislaittccllc(2), ja vfili-

neet (7') tehonkulutuksen méfirittfimiseksi, tunnenu siiléi. ella lehun—

kulmukscllc on mfiéritctty ajnakin ensimmiiinon maksimiarvo ja en-

simmaislé maksimialvua suurempi Loinen maksimiarvu. ja ellé't valineel

tehonkul‘utuksen méiérittémiseksi késittévét vélineet' (3) oheislait—

teen (2) lehonkulutuksen maksimin asellamisen awoon. joka on mai-

nittujen ensimméisen maksimiarvon ja toisen maksimiarvon vélissé.

17. Patenttivaatimuksen 16 mukainen elektroniikkalaite (1), tunnet‘tu

siité. efia se kasifi'aéi vélineet (7) sanomien' Iéhetté'xrniseksi oheislait-

teelta (2) ja vastaanottamiseksi oheislaitteelta (2) oheislaitteen tehon-

kulutuksen asettamiseksi johonkin arvoon olennaisesti mainittujen en-

simméisen maksimirajanja toisen maksimirajan vélissé.

18- Patenttivaatimuksen 16 tai 17 mukainen elektronllkkalaite (1),

tunnettu siité, eflé se on kannettava elektroniikkala‘rte (1).

16:08 MISTK' 03 2835252 KENELLEPATREK Aslakaspalval SIVU 017
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19‘ Patonfiivaatimuksen 18 mukainen elektroniikkalaite (1), tunnettu

1O

15

2O
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siita. etta se kéisittaa viilineel malkaviestintoimintojen suorittamiseksi.

20. Oheislaite (2), jossa on vélineet (10) oheislaitteen (2) Iiittamiseksi

elektroniikkalaitteeseen (1), josta oheislaitteen (2) kéyttamisessé tarvit-

lava leho on jiirjestetty syfitettavéksi oheislaitteelle (2), tunnettu siité,

etté tehonkulutukselle on mé'éritetty ainakin ensimm'ainen maksimiarvo

ja ensimmaisla maksimian/oa suurempi toinen maksimiarvo, ia etté

oheislaite késittéé vélineet (13, 16, 17) tehonkulutuksen maksimin

asettamisen arvoon, joka on mainittujen ensimmfiisen maksimiarvon ja

toisen maksimiarvon Vélissé.

21. Patentfivaatimuksen 20 mukainen ohelslalte (2), tunnettu sma,

etté oheislaitteelle (2) on tallennettu ainakin ykai sisfilté kaytett'avéksi

elektroniikkalaifieen (1) yhteydessfi.

7? Patennivaatimuksen ?0 mi 21 mukainen nhelslalte (2), tunnenu

siité, etté oheisiaitteessa(2) on véilineet (16) ainakin yhdcn kcllosig-

naalin mundnstamiseksi, ja vélineet (13) nheislaltteen (2) tehonkulu-

tukscn sfiiit'dmiscksi mainitun ainakin yhdcn kollosignaalin taajuutta

séétfimfillfi. ‘

23. Patenttivaatimuksen 20. 21 tai 22 rnukainen uheislaile(2).

tunnettu siitii, otlé oheislaifiecssa (2) on ainakin yksi véylié, ja vali-

meet (13) oheislailleen(2) lehonkulutuksen séié'tlé'uniseksi uheislail—

teen (2) véyléileveyttéi séiéitéméllé.

24. Jonkin patenttivaatimuksen 20-23 mukainen oheislaite (2),

tunnettu siitfi. efié oheislaitteelle (2) on muodostettu kaksi tai useam-

pia muistilohkoja (14a—14d), ja etté vélineet (7, 10, 13) oheislait-

teen (2) tehonkulutuksen séiéitimiseksi késittavét vé'1lineet(13, 18a—

18d) oheislaitteen (2) olennaisesti samanaikaisesfi kfisifielemien muis-

tilohkojen (14a—-—1 4d) méérén séiéitéimiséksi-

25. Jonkin patenflivaatimuksen 20—24 mukainen oheislaite (2),

tunnettu siita, e116 56 on MultiMediaCardTM -oheislafle.

15:09 MISTA- [13 2855252 KENELLEPATREK Asiakasnalvel SIVU DIE
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(57) Tiivistelméi

Nyt esillé oleva keksintfi kohdistuu menetelmaan ja jar-
jestelméén tehonkulutuksen méérittémiseksi elektroniik-

kalaitteessa (1), johon' liitetéén oheislaite (2), jolle teho

syéleléian elektroniikkalaitleesta (1). Tehonkulutukselle
mééritetéén ainakin ensimmainen maksimiarvo ja en—

simméistfi maksimiarvoa suurempi toinen maksimiarvo.
Elektroniikkalaitteen (1) ja oheislaitteen (2) véililléi sunri-

tetaan oheislaitteen (2) tehonkulutuksen maksimin asct-

taminen arvoOn, joka on 'olennaisesti mainittulen en—

simmfilsen ja toisen maksimiarvon vilisséi. Keksinté
kohdistuu liséksi elektroniikkalaitteeseen (1) is nheis-

Iaitteeseen (2), joissa menetelméé sovelletaan.

Fig. 1

"J
mm.

m:
1

www-
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of O EH ___-—

. “(o-=—

Kimmo Myl 1y "52 =—_——-:on
g I»:—

Filed: Herewith : Deg
m\==\

r.:53 :===¢5
For: A METHOD AND A SYSTEM FOR DETERMINING THE POWER 8 g

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, '1 =
AND AN ELECTRONIC DEVICE

Assistant Commissioner for Patents

U.S. Patent and Trademark Office

Washington, DC 20231

INFORMATION DISCLOSURE STATEMENT

Sir:

Applicant submits herewith references of which he is aware,

which he believes may be material to the examination of this

application and which he may have a duty to disclose in

accordance with 37 CFR 1.56.

While this Information Disclosure Statement may be

"material" pursuant to 37 CFR 1.56, it is not intended to

constitute an admission that any document referred to herein is

"prior art" for this invention unless specifically designated as

such.

FILING 0F PAPERS AND FEES BY "EXPRESS MAIL"
WITH CERTIFICATE IN ACCORDANCE WITH 37 CFR 1.10

I hereby certify that this correspondence is being
deposited with the United States Postal Service on the
date shown below with sufficient postage as “Express Mail"
in an envelope with Mailing Label No. Ev137073922US placed
thereon prior to mailing and addressed to the U.S. Patent
and Trademark Office, 9.0. Box 2327, Arlington, VA 22202.

 
   Margery B. Hoo

Dated: March 26, 2003
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In accordance with 37 CFR 1.97(g), the filing of this

Information Disclosure Statement should not be construed to

mean that a search has been made or that no other material

information as defined under 37 CFR l.56(a) exists.

Enclosed is a copy of the first Official Action with

its English translation together with cited references.

Also enclosed is a Form PTO-1449 listing the cited

 

references.

Respectfully submitted,

Francis J. Maguire

Attorney for the Applicant

Registration No. 91

/mo

March 25, 2003

WARE, FRESSOLA, VAN DER SLUYS
& ADOLPHSON LLP

755 Main Street, PO Box 224
Monroe CT 06468

(203) 261—1234

SANDISK Exhibit 1004, Page 119 0f385
é!



SANDISK Exhibit 1004, Page 120 of 385

US. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

Sheet 1 of 1

  
  
  

 

 

 

 FORM PTO-1449
(Modified)

 
 

INFORMATION DISCLOSURE APPLICANT ((2 —nSTATEMENT BY APPLICANT m :\
K . Myl 1y ,3 _—_=

(Use several sheets if necessary)
(37 CFR 1.98(b))

U.S. PATENT DOCUMENTS '7

EXAMINER
INITIAL

ISSUE FILING DATE

DOCUMENT NUMBER DATE PATENTEE CLASS SUBCLASS 'FAPROPR'ATE

EEEEE 25 97‘

E 3 18 97
‘ 4 7 98

I
I
I III-II! III-I-I-H

FOREIGN PATENT DOCUMENTS

PUBLICATION
DATE COUNTRY

—
-
—

IIIIIIII_

 
TRANSLATION

YES 
 
 

CLASS SUBCLASS 

 

 

   

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609;

Draw line through citation if not in conformance and not considered. Include copy of this form with

next communication to applicant.

SANDISK Exhibit 1004, Page 120 0f385
/i



SANDISK Exhibit 1004, Page 121 of 385

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

 ‘2 . llllllllllll]llllllllllllllllllllfllllflllllllllllllllfllllllllllllllllllll

(10) International Publication Number

 
31 January 2002 (31.01.2002) PCT wo 02/07494 A2

(5]) International Patent Classification: Not classified (74) Agent: VERMETI'E & C0.; Box 40. 230-200 Granville
Street, Granville Square. Vancouver. British Columbia

(2]) International Application Number: PCT/CA01/00629 V6C 134 (CA)-

. , , . (81) Designated States (national): AE, AG, AL, AM, AT, AU.
(22) International Filing Date. I May 2001 (01.05.2001) AZ, BA, BB. BG' BR, BY‘ Bz’ CA. CH'CN' CO. CR CU.

. . . CZ, DE. DK, DM, DZ, EB, ES, FI, GB, GD, GE, GH. GM.
(25) deg Language: English HR, HU. ID, IL, IN, Is. JP. KE, KG, KP. KR. KZ, LC, LK,

LR. LS, LT. LU, LV, MA. MD, MG, MK. MN. MW. MX.
(26) Publication Language: English M2. NO. NZ. PL, PT, RO. RU, SD. SE, 86, SI, SK, SL,

TJ,'I'M, 'I'R1 T'I‘, '12, UA, UG, US, UZ, VN, YU, ZA, ZW.
(30) Priority Data: 7 . .7 ~ 7, _ . _ . ‘ ' .

09,621,095 21 July 2000 (21.07.2000) US (84) Designated States (regional): ARIPO patent (GI-I, GM.
KB, 18, MW, MZ, SD, SL, SZ, '12, U6. ZW), Eurasian

t t AM,A BY, KG, KZ, MD. RU, '1‘], ,E
(71) Applicant (for all designatedStales except US): SIERRA 53;; EAT BEZ‘CH CY DE DK ES Fl $3 229:3“

WIRELESS, INCL [CA/CA]; Suite 150, 13575 Commerce IT LU, M'C’ 1&1“ P'T' SE. TR) (SAPi pa'tem (BF' BJ 'CF'
Parkway, Richmond, British Columbia V6V 2L1 (CA). Cé CI CM GA GN Gw Mi. MR NE SN T1,) .136)- '

(72) Inventors; and Published:
(75) Inventors/Applicants (for US only): MCKEEN, Trent

[CA/CA]; 9810 Belfriar Drive, Burnaby, British Colum—
bia V3N 4N1 (CA). LUKAS, Robert, NI. [CA/CA]; 5580
Forest Street, Burnaby. British Columbia VSG 3X3 (CA).
MILLER, Bruce, M. [CA/CA]; 3242 Samuels Court, Co-
quitlam, British Columbia V3E 1C8 (CA).

44

llllllIlllllllllllllllIlllllllllll|l||l|l|Illllllllll||l||||||||||||||||llll||l|
Set

Point
4.8.WO02/07494A21

an additional battery pack extension.

without international seareh report and to be republished
upon receipt ofthat report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations” appearing at the begin-
ning ofeach regular issue ofthe PCT Gazette. '
 

(54) Title: PERSONAL COMPUTER CARD RADIO MODEM USING NON—STANDARD POWER OUTPUT LEVEL

UCC

 

 
 

42 Current

Sense

RF Out

DUPLEXER 

 
 

 Gate Bias

(Power Control)

(57) Abstract: A handvheld. PCMCIA cellular radio modem card is described which uses a non-standard power output level. The
non-standard power output is defined as the maximum RF power attainable such that the current drawn by the power amplifier does
not exceed 400 mA. This definition permits the use of the wireless modem inside hand-held computing devices Without the use of
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PERSONAL COMPUTER CARD RADIO MODEM

USING NON-STANDARD POWER OUTPUT LEVEL

Background of the‘Inventiog

The present invention relates to personal computer (PC) card radio modems.

Small hand-held personal computing devices can use Personal Computer Memory Card

Interface Association (PCMCIA) radio modems to connect to a wireless network. PC

card radio modems typically use battery power from the hand-held PC Or from a battery
pack extension. I

A problem that exists in prior-art systems in which the wireless modem operates

on a network such as the North American AMPS or CDPD network, a battery pack

extension is used to supplement the power supplied to the wireless modem. Typically,

hand-held PCs use two AA batteries, which suffer from low capacity and a low peak

current capability. ‘ I

Six different standard RF power levels are required by the CDPD standard

(CDPD Rl.1 Part 409) and the AMPS standard (IS-19B) for a class cellular device.

With two AA batteries supplying the hand-held PC and‘the PCMCIA wireless card, it is

difficult to achieve the highest RF power level; which, for a class III cellular device, is an

output power of 28 dBm where 0 dBm is lmW output power. Typically, prior art uses a

battery pack extension on the PCMCIA card to achieve the highestRF power output.
This is an undesirable solution the esthetics of the complete productarepoor.

It is desirable to have an improved system, which avoids some of the problemsof

the prior art.

e e '

In one embodiment, the present invention relates to a PC card radio transceiver

which uses a non-standard power output level. The non-standard power output leVel is

limited by the peak sustainable current available from the battery inside the hand-held

PC. In one embodiment, this current is limited to 600 mA. The non~standard RF power
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obtainable, given a 600mA maximum limit, is typically between 24 and 28 dBm (in

one implementation, 26.5 dBm). The non—standard power output level has a nominal

value less than the nominal value required by the standard, yet is still within the

acceptable range (+2, —4dB) specified in the standard.

The advantage of the present invention is that the radio transceiver in the PC card

can operate while attached to a hand-held PC without requiring a battery pack extension.

The system allows the two AA batteries of the hand-held PCIto produce an acceptable,

highdevel RF output power. - I '

I Implementation of a non—standard RF power level, which is based on a current

restriction, requires the automatic leveling circuit (ALC) of the power amplifier to be a

current leveling circuit as opposed to a power leveling circuit as in prior art systems. A

current leveling circuit achieves the same effect as a power leveling circuit, given the

load on the power amplifier remains constant. In practice, this is a reasonable

assumption. *

Brief Dgcription of the Drawings . g

'Fig. 1 is a block diagram illustrating a PCMCIA'cellular modem attached to a

hand—held PC. . .

i Fig. 2 is a diagram illustrating the power amplifier, current leveling circuit,
duplexer and antenna used in the PC card cellular radio transceiver of one embodiment of

the present invention.

Fig. 3 is a diagram illustrating both the implemented and non-implemented

standard power output levels as well as the non-standard power output level of one

embodiment of the present invention.

Fig. 4 is a block diagram illustrating one embodiment of the current leveling

system of the present invention.

Fig. 5 is a schematic illustrating one embediment of the current leveling circuit

for one embodiment of the present invention.
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Fig. l is a block diagram that illustrates a hand-held personal computer 20 and PC

card 22. In one embodiment, the PC card is a cellular modern with a built-in radio

transceiver.

The hand-held PC 20 sends signals to be transmitted to the PC card cellular

modem 22. Additionally, the hand-held. PC supplies power for the operation of the "PC

card cellular modem 22. Typically, two AA batteries in the hand-held PC power both the

hand-held PC and the PC card cellular modem 22. Since relatively small batteries are

used, the maximum current which can be drawn by the PC card cellular modem 22 is

limited to less than what is needed to meet the nominal output power requirements of IS-

19B and CDPD Part 409 standards given present power amplifier and duplexer

technologies. In one embodiment, the PC card cellular modem 22 should not draw more

' than 600 mA of current.

Fig. 2 is a simplified diagram of the elements in the PC card cellular modem of '

one embodiment of the present invention. A current leveling circuit 32 controls the

current supplied to power amplifier 30 and hence indirectly controls the output power of

amplifier 30. In a PC card cellular modem, the current supplied to the power amplifier

makes up a large percentage of the total current consumed by the device. The output of

the power amplifier 30 is sent to a duplexer 34, then out the antenna 36.

In the present invention, the current leveling circuit 32 limits the current used by

the power amplifier 30 at the highest power output level. This highest power output level .

is the non-standard power output level described below. '

In one embodiment, the current leveling circuit 32 limits the current drawn by the power

amplifier 30 to 400 mA when it is transmitting at the highest output power level. The

current consumption of the entire card is therefore limited to 600mA.

Fig. 3 illustrates the RF output levels for the standard and non-standard power

outputs for CDPD standard R.1.l Part 409 and AMPS standard IS-19B. There are six

stande output power levels for a class III cellular device. The standard, nominal power
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output levels range from 8 to 28 dBm in 4 dB steps. In one embodiment, the non-

standard power output level is between the highest standard power level, which is not

implemented (28 dBm), and the highest implemented power level (24 dBm). In one

embodiment, by limiting the current draw by the power amplifier to 400 mA or less (the

total PC card current draw to 600mA or less), the non-standard power output- level is

about 26.5 dBm. This level is below the nominal 28 dBm power level specified in the

standard, yet still falls within the acceptable range of +2dB to —4dB from nominal »
specified in the standard. 2 ’

Fig. 4 is a block diagram of a circuit to implement one embodiment of the

present invention. A set point value 48 is sent to adder 40 and combined With a feedback

value on line 44 from current-sensor 42 to produce a gate bias (power control) signal for

power amplifier 46. The set point values are controlled by the micro-processor. Each

set point value corresponds to a power output level for the power amplifier 46. The

current leveling circuit limits the power output by the power amplifier. In a preferred

embodiment, the maximum set point value is such that the current drawn by the power

amplifier is less than 400 mA.

Fig. 5 illustrates details of one embodiment of the current leveling circuitry for

operation with the PC card radio transceiver of the present invention. I

Other modifications and implementations will occur to those skilled in the art,

without departing from the Spirit and scope of the present invention. Accordingly, the
above description is not intended to limit the invention, which is to be limited only by the 4

following claims.
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1. A PC radio card adapted to be connected to and powered by a hand-held

personal computer, the PC radio card using a number of output power levels controlled

by current supplied to power amplifier in the PC radio card, the output power levels

including multiple implemented standard power output levels and a nonstandard battery-

limited power outputllevel, the nonstandard battery-limited power output level.being

greater than the multiple implemented standard power output levels but less than an

unimplemented standard power output level.

2. The PC radio card of Claim 1 wherein the non-standard battery—limited

» power output level is such that the current drawn by the power amplifier is 400 mA or

' less.

3. The PC radio card of Claim 1 wherein the-PC radio card includes a current

control automatic leveling circuit, keeping the current supplied to the power amplifier

less than 400 mA. ‘

‘ 4. The PC radio card of Claim 1 wherein the PC radio card is powered by a

hand—held personal computer using two AA batteries. '

5. The PC radio card of Claim 1 wherein the non—standard battery-limited

power output level is less than 28 dBm and more than 24 dBm, wherein an output of 0

dBm is calibrated to 1 mW of output power.

6. A PC radio card adapted to be connected to and powered by a hand held

personal computer, the PC radio card using a number of output power levels set by

current supplied to power amplifier in the PC radio card, the output power levels

including multiple implemented standard power output levels and a nonstandard battery-
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limited power output level, the nonstandard battery—limited power output level being such

that the current drawn by the power amplifier is 400mA or less.

7. The PC radio card of Claim 6 wherein the non-standard battery—limited

power output level is greater than the implemented standard but less than an

unimplemented standard power output level.

8. The PC radio card of Claim 6 wherein the PC radio card is powered-by a

hand—held personal computer using two AA batteries.

9. The PC radio card of Claim 6 wherein the PC radio card has a current

controlled automatic leveling circuit to limit the current supplied to the power amplifier.

10. The PC radio card of Claim 6 wherein the non-standard battery-limited

power output level is less than 28 dBm and more than 24 dBm when 0 dBm is. calibrated

to one mW of output power.

1 1. A system including:

a battery-powered hand held personal computer; and

a PC radio card connected to and powered by the hand held personal computer,

the PC radio card using a number of output power levels set by current supplied to power

amplifier in the PC radio card, the output power levels including multiple implemented

standard power output-levels and a nonstandard batteryélimited power output level, the

nonstandard battery-limited power output level being greater than the multiple '

implemented standard power output levels but less than an unimplemented standard '

power output level.

12. The system of Claim 11 wherein the nonstandard battery—limited power

level is such that the current drawn by the power amplifier is 400 mA or less.
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13. The system of Claim 1 1 wherein the hand-held personal computer is

powered two AA batteries _

14. The system of Claim 1 1 wherein the nonstandard battery-limited power

level limits the current supplied by the hand-held personal computer to the PC radio card

to less than a given amount.

15. The system of Claim 11 further cemprising a current controlled automatic

leveling curcuit in the PC radio card to limit the current supplied to the power amplifier.

16. A PC card transceiver including:

an antenna;

an amplifier operany connected to the antenna:

a current controller operably connected to the amplifier to set the power outputof

the transceiver, the current controller adapted to produce a number of standard

transceiver power output levels and a nonstandard transceiver output power level, the

nonstandard transceiver output power level being such that the amplifier current is at a

level that makes efficient use of the PC card transceiver batteries.

17. The PC card of Claim 16, further comprising a duplexer operativer
positioned between the amplifier and the antenna.

. 18. - The PC card of Claim 16 wherein the non—standard batterj—limited power

output level is greater than the implemented standard but less than an unimplemented

standard power output level.

' 19. The PC card transceiver of Claim 16 wherein the amplifier is limited to

400 mA of current draw.
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20. The PC card transceiver of Claim 16 wherein the PC card transceiver is

adapted to be powered by a hand-held personal computer.
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 INTERNATIONAL SEARCH REPORT  

 
 

International application No.

PCT/JP97/OO910  
  
 

A. CLASSIFICATION OF SUBJECT MATTER

Int. C16 GllBZO/lo, G11C7/00, H03M13/22  
  

 

According to International Patent Gassification (lPC) or to both national classification and IPC

B. FIELDS SEARCHED r "

Minimum dommentation searched (classification system followed by dassifiution symbols)
Int. C16 c11320/10, GllC7/00, H03M13/22  
 

 
 

 Documentation searched other than minimum documentation to the exam that such documents are included in the fields searched
Jitsu o Shinan Koho 1940 - 1997 Jitsuyo Shinan TorokuKokaiyJitsuyo Shinan Koho 1971 — 1997 Koho 1996 - 1997
Toroku Jitsu o Shinan Koho 1994 - 1997

Electronic data base coulted during the international search (name of data base and, where practicable.  
 

 

 

   search terms med)

C. DOCUMENTS CONSIDEIED TO BE RELEVANT

Citation of document, with indimlion, where appropriate, of the relevant passages Relevant to claim No,
A JP, 5—12883, A (Nippon Steel Corp.),

January 22, 1993 (22. 01. 93)(Family: none)

 

 
 

 

 

 

  
  

   
 

 

A
 JP, 7—271752, A (NEC Home Electronics Ltd.),

October 20, 1995 (20. 10. 95)(Family: none)  

D Further documents are listed in the continuation of Box C. D See patent family annex. ‘

' Special categoria of cited documents: " I " :mbwment publishedtheintlemtionglufilinkgddateor.. .. . . . tenndnotinoon ictwi enpp'cation tci blinders
A ggngnt defimg'ggfiénl stateoftheanwhieh IS Ml onnsrdered me pm)de 0' I [y u I dying we . n

“E” earlier dowment hut published on or after the international filing date "x" We” 01' finial“? Velma; “10 dlillled iwenfion an“ 5‘-- . . . . nsidered novel or moot be comidered to involve an inmtive
“L document which may throw doubts on pnonty claim“) or which 3 ms” do“ - “kcited to establish the puhllution date of another citation or other “we” me mu" ‘3 c“ “m”

  
  

  
  
   

Wm" (1‘ M“) “Y” “gaunt of particular relevance: the claimed invention unnot
“0" d r f ' ' - - ' “he, 00 tiered to involve an inventive step when the document IS33;” n was to n on. dwmm m emunon 0' combined withoneormoreothersnch docummmsnch combinanon  

   "P" document published prior to the international filing date but [mm “"3 °" "W '° ' "a" 5mm "' a” m
the priority date claimed “&" domment member of the same patent family 

 
 

 
 

 
 

Date of the actual completion of the international search

June 15, 1997 (16. 06- 97)
Date of mailing of the international search report

June 24, 1997 (24. 06. 97)

  
 

 

  
 
 

Name and mailing address of the ISA!

Japanese Patent Office
FacsimileNo.

Form PCT/ISA/Zlo (second sheet) (July 1992)

Authorized officer 

    Telephone No.
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UK Patent Application GB 2 235 797tatA
(43) Date of A publication 13.03.1991

 
  

 
  

(51) NT CL5(21) 'Application No 9018259-: '
60% 1/32 

(22) Date of filing 20.00.1990
(52) UK CL (Edition K)

(30) Priority data 64A ASX
(31) 405837 (32) 03.09.1939 (33) us   
 
 

 

(56) Documents cited
US 4690748 A

 
 

 
 
 

 
 

(71) Applicant
Apple comqu he (58) Field of searchUK CL (Edition K) 64A ASX5

(Incorporated In the USA - California) WT CL Go“

20525 Marian! Avenue, Cupertlno, California 95014,
United States of America

(72) inventors
R Steven Smith
Mike S. Henlon
Robert L Bailey

(74) Agent end/or Address for Service
Potts Kerr and Co

15 Hemlllon Square, Blrkenheed. Mersoyslde,
L41 68R, United Kingdom  

(54) Power management for a portable computer

(57) A power manager (PMGR) within a portable laptop computer provides power (via 26) and clocking control (via 27) to
various units within the computer in order to conserve battery power. Transistor switches controlled by the power manager
control the distribution of power and clock signals to the various units within the computer. The power manager includes a
software routine for continually monitoring various units and when certain units are either not needed and/or not curreme in
use. power and/or clock signals are removed from a given unit. and the computer can be switched between three modes
viz. normal, slow and sleep.

PIE _1
l0 vcc PWR
J SUPPLY

DATA AND HANDSHAKE

(34 m‘rsnnurvr
BATTER

CHARGER
CIRCUIT

CONTROL
ANALOG
INTERFACE 

At least one drawing originally filed was inlorrnal and the print reproduced here is taken from a later filed formal COPY-
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PUlLlER MANAGEMENT FOR A LAPTOP COMPUTER.

.W

1. Field of the Invention

The present invention relates to a power distribution scheme in a

portable computer and, more specifically. to power management in a laptop

computer.

2. Prior Art

Power consumption in an electronic device is always a significant

concern and a power supply must be designed to adequately power the

device. Aside trom the capability of the power supply to provide ample power

to power the corresponding device. heat dissipation, physical size, weight,

efficiency, and other related characteristics are paramount in designing or

selecting the power source. These characteristics become exceptionally

critical when the device the power supply is to support is a self-sufficient

portable unit. ‘

In many portable units. a sell-supporting power source. such as a

battery. is used to provide the power when the unit is decoupled from its main

or external power source. such as 110 Volt AC (ordinary house current). ‘

Typically a battery is used to provide the independent and portable power

source. In some instances the battery functions as an auxiliary power Source

to maintain certain critical circuits active. such as keeping the memory alive to

retain any information stored in the memory. In other instances. the battery

functions as the main power source to fully power the device.

In the area of information processing. miniaturization of processing

devices has permitted the portability of computing devices. One of the first

such portable processing devices was a hand held calculator. wherein the

calculator operated from a battery power source and could easily be carried

about by the user. The battery would power all of the functions of the calculator
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and the user could readily transport the calculator Without any attachment to an

external power source. The batteries were either replaced or recharged. The

earliest calculators simply had an onlott state in which full power was available

during the on state and the power was completely shut off during the off state.

Because of the volatile nature ct many early semiconductor memories.

information stored in such volatile memories were lost when the calculator was

turned off. Subsequent calculators attempted to incorporate nonvolatile

memory. or in the alternative. standby power was provided to such a memory

when the device was turned off. so that the memory retained whatever

information was present. More advanced schemes were devised to monitor

various functions, so that power was removed from various elements when

those elements were not needed. Further. a time-out scheme was devised to

put the calculator in a stand-by mode. such as when a key was not depressed

after a certain time period. in order to preserve power; All of these features

were devised primarily to extend the time period that the device could operate

from its internal power source.

When the processing technology was expanded beyond a simple

calculator to encompass personal desk top computers. additional constraints

were placed to power consumption and management control schemes. Aside '

from the additional circuitry. additional memory devices consumed

considerable amounts of power. These memory devices include semi-

conductor devices. such as read-only memories (ROMs) and random-access

memories (RAMs) which include volatile and non-volatile memories. floppy

disk drives and hard disk drives and other magnetic media. Also. additional

power is required to power the display unit which typicaliy includes a viewing

screen. Various schemes were devised to monitor and control the power

distribution during onloft states.
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However, as the personal desk top computer systems are made

'portable. it is desirable to prdvide a computer which contains a fully contained

power source so that the computer is completely portable. These sell -

sufficient computer systems are typically referred to as laptops (because of the

small physical size and light weight) and are designed to operate for a certain

number of hours trom its internal power source. which is typically a battery.

Although a variety of the portable calculator technology can be implemented

within such a laptop. additional constraints are placed in that the additional

circuitry, memory, viewing screen and any peripheral devices attached to the

system will necessarily consume additional power. in order to extend the self-

sustaining time period of these laptops while keeping the battery size and

weight to a minimum. a sophisticated power management scheme is required to

provide power only to those circuits and devices which require such poWer

and to remove power, or at least to make a given circuit enter a low power

consumption mode. when that circuit is. not needed. The management scheme

must also continually monitor the various circuits and devices in order that ‘

power can be appfied immediately to activate such circuits and devices when

needed. '

The present invention provides for such a power management apparatus

for a laptop computer in order to extend the sell-sustaining time period so that

the laptop computer can operate for an extended period of time once external

power is disconnected.

3. Prior Art References

A number of prior art references are known for monitoring and controlling

the consumption of power to a device or to a portion of a device including a

means of providing a timeout when user interaction has not occurred for a

given time period. However. these references pertain to the simpler calculator

technology or to portions of a computer system and tail to disclose the
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sophisticated power management scheme for a laptop ot the present invention.

The references are:

1. US. Patent No. 4.019.068. issued April 19. 1977. for Low Power Output

Disable Circuit For Random Access Memory;

2. us. Patent No. 4,074,351. issued February 14, 1978 for Variable

Function Programmed calculator:

3. 0.8. Patent No. 4.151.611. issued April 24. 1979 tor Power Supply

Control System For Memory Systems;

4. ; u.s. Patent No. 4.293.927. issued October 6. 1981 for Power

Consumption Control System For Electronic Digital Data Processing Devices;

5. us. Patent No. 4,279,020, issued July 14. 1981 for Power Supply

Circuit For A Data Processor;

6. u.s._ Patent No. 4.331.552. issued April 26. 1983 for Standby Mode

Controller Utilizing Microprocessor;

7. US. Patent No. 4,409,665. issued October 11,1983 tor Turn-Ott-

Processor Between Keystrokes:

8. US. Patent No. 4.611.289. issued September 9. 1986 tor Computer

Power Management System:

9. US. Patent No. 4.615.005. issued September 30.198610r Data

Processing Apparatus \Mth Clock Signal Control By Microinstruction For

Reduced Power Consumption And Method Thereior; and

10. US. Patent No. 4.712.196. issued December 8. 1987 for Data

Processing Apparatus.
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The present invention describes a power manager for use in a laptop

computer. The laptop computer is a fully self-sufficient computer which is

powered by an internal battery when the computer is disconnected from an

external power source. Because power conservation is paramount to sustain

the computer as long as possible from the internal battery. a power manager is

provided to monitor and control various circuit operations. Various units of the

computer. including peripheral units. generally function equivalently to

well~known personal desktop computers. However. the power source to the

various devices are controlled by the power manager and a plurality of

transistor switches are used to switch the power source to the various devices.

The operation of these switches is controlled by the power manager.

Additionally, various clock signals are also coupled through switches which

are controlled by the power manager so that the clock signals can be _

(fisconnected from certain units of the computer. ' -
The power manager continually monitorsvarious circuit functions such

that devices not in use have their power sources or clock signals disconnected

in order to deactivate devices to conserve battery power. The removal of clock‘

signals from those units having clock control places these various units i‘nto'an

inactive state. However, because power is still appned to these units. various

internal states retain their current state until the clock signal is restored.

The power manager is capable of operating in one of three modes of

operation. In a first mode the computer operates in a normal active mode where

most of the units are active at all times and/or some of the other units are

caused to be made active when needed. A second state is a sleep state in

which the computer enters into an inactive state and the power manager

continues to monitor various circuit conditions. When a certain predetermined
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condition occurs. it causes the computer to awake from its sleep state. A third

state is an intermediate state in which the power manager controls the -

lrequency'of the clock signals to be decreased such that the power

consumption drops by approximately 25-30% from the normal active mode.
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Figure 1 is a circuit block diagram ol’th‘e various units at the laptop

computer and showing power lines. clock signal lines and control lines

pertaining to the power management scheme of the present invention.

Figure 2 is a circuit schematic diagram showing an example of a

transistor switch utilized to control the switching of a clock signal to a given

device.

Figure 3 is a circuit schematic diagram showing an example of a

transistor switch utilized to control the switching of power to a given device.
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A power management system for a laptop computer is described. In the

following description. numerous specific details are set forth. such as specific

circuits. devices. etc.. in order to provide a thorough understanding of the

present invention. It will be obvious. however, to one skilled in the art that the

present invention may be practiced without these specific details. In other

instances. well-known circuits and signal lines have not been described in

detail in order not to unnecessarily obscure the present invention.

Referring to Figure 1. an architecture for a portable computer 10 is

shown, including the power manager (PMGR) 11 ot the present invention.

Although computer 10 can be of a variety of computers. computer 10 of the

present invention is a ponable computer and. more specifically. a laptop

computer which is capable of operating without an external power source.

Aside from the PMGR 11. computer 10 is comprised of a CPU 12, read-only

memory (ROM) 13. random-access memory (RAM) 14, liquid crystal display

(LCD) unit 15 which includes a viewing screen and associated video circuitry,

crystal controlled clock and oscillator 16. a battery 17. abattery charger circuit

18 and an input/output (l/O) unit 19 which includes an lIO controller 19a and at

least one l/O device 19b. These components are typically present in most

desktop or portable computer systems. Computer 10 ot the present invention

further includes a disk controller 20. a seiial communication controller 21 and

its drivers 22. a parallel communications controller 23. sound circuit and

drivers 24. and a modem 25. It is to be appreciated that although units 2025

are included within computer 10 that these devices are typically a design

choice and the computer to can readily operate as a functioning computer

without the presence of these units.
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Several additional units are included within computer 10 to operate with

the PMGR unit 11-. Analog interface unit 26. clock control unit 27 and an

internal interface unit. referred to as 3 via unit 28. are included to function in

conjunction with the PMGR 11. It is to be appreciated that units 12-25 are

devices used in prior art computers and such description and operation of

these units are not included herein. Units 12-25. except for unit 17 and 18, are

available with the MacintoshTM brand computers of Apple Computer lnc.. ct

Cupertino, California.

in functional terms. CPU 12 is the main processing unit for computer 10

and in the preferred embodiment is a 68000 based (part numbers 68000. 68020

and 68030) processor manufactured by Motorola Corporation. ROM 13 is

used to store the operating system of the computer 10 as well as other _

proprietary programs. such as file directory routines. RAM 14 is utilized as the

internal memory of the computer for accessing of data. The LCD display 15

with its associated video circuitry provides for the presentation of a display on

a viewing screen. The crystal operated clock 16 provides for the necessary

timing reference signals which are needed for the operation of computer 10.

The battery 17 powers computer 10. permitting computer 10 to be a fully

portable unit. Battery charger circuit 18 monitors the level of the battery 17 as

well as charging the battery 17 when computer 10 is coupled to an external

power source such as 110 Volts AC.

The V0 unit 19 interfaces with various l/O devices. such as keyboards

and cursor control devices. such as a fmouse' or a trackball. The (fisk

controller unit 20 is used to access a disk storage medium. such as a floppy

disk. in computer 10. a hard disk is coupled and accessed by the parallel

communications controller 23. The serial communication controller 21 and its

drivers 22 are utilized to provide serial communication. such as supporting a

RS-232 protocol. The sound circuits and drivers of sound unit 24 are utilized to
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generate various audio signals from computer 10. Modern 25 is typically an

external device. however, in thisfiinstance it is included within computer 10 to
provide full modern capability. in order that the portable computer 10 has

capabilities of interfacing with telecommunication fines at various remote

locations.

The power management apparatus of the present invention is comprised

of PMGR 11. analog interface unit 26. clock control unit 27 and via unit 28.

Functionally, PMGR 11 is an intelligent assistant to the CPU 12. wherein

PMGR 11 monitors the state of charge of battery 17, controls the power

consumption of the various subsystems, includes a real time clock which

frequency is determined by the clock circuit 16, interfaces to the internal

modem 25. as well as an interface to the HO peripheral devices 19b through

lIO controller1sa. It is to be appreciated that-PMGFt 11 of the preferred

embodiment includes its own ROM. RAM, timers, analog to digital converters,

and general purpose l/O lines. Although a variety of devices can be used to

perform the functions of PMGR 11, the preferred embodiment uses part number a
50753, which is a semiconductor chip manufactured by Mitsubishi

' Corporation.

The software stored within. PMGR 11 of the present invention provides

for three main functions in controlling the power management of the various

devices. These functions are receiving commands from the CPU 12 and

performing in response to these commands. controlling the transfer of

communications between the PMGR and peripheral units coupled to the V0

controller unit 19. and monitoring the system as well as providing the timer to

maintain the real time clock. An 8-bit data bus and two handshake lines

provide the coupling between CPU 12 and PMGR 11 through the via unit 28.

The 8-bit databus is used to transfer command and data between CPU 12 and

PMGR 11. This 8-bit communication is achieved by the use of a two line
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. handshaking scheme wherein commands are provided by CPU 12 and replies

‘are provided by PMGR 11 on data and handshake lines 33.

once the command is sent from CPU 12 through via unit 28 to PMGR 11

and the handshake is completed. PMGR 11 decodes the command and

executes it. If no reply data is to be returned, PMGR 11 waits for the handshake

tor the next command to begin from CPU 12. it reply data is to be returned.

PMGR 11 begins the reply handshake and returns the requested data. In the

preferred embodiment commands and replies are transmitted in a protocol

comprising of a command/reply byte. a count byte and optional data bytes.

Once every 1160 of a second (frequency oi 60 Hz). the clock oscillator

16 generates an interrupt to PMGR 11 and this interrupt is coupled to CPU 12

on line 34.- When this interrupt is generated. PMGR 11 closes the l/O channel

from llO controller 19 and further, will not respond to any handshake requests

from CPU 12. The interrupt on line 34 causes CPU 12 to suspend the data

transfer to PMGR 11. During this interrupt cycle. PMGR 11 periorms its.

periocfic monitoring routines which include updating the real time clock,

checking the battery power level and sending an auto poll command. The auto

poll command is associated with the auto poll scheme oi the prelerred

embodiment in which the CPU 12. through PMGR 11. automatically

interrogates (polls) devices coupled to bus 37 to determine the presence of

data for transfer.

PMGR 11 contains the necessary l/O transceiver functions tor transfer of

intormation between PMGR 11 and V0 unit 19 on bus 37. Packets 01

information to be sent on bus 37 to l/O unit 19 are sent by CPU 12 to PMGR 11 ‘

in the data portion of the command Signal. Data received by PMGR 11 from IIO

controller 19 is buffered internally and once received. this data is stored within

PMGR 11 until requested by CPU 12. It a new l/O command was transmitted by

CPU 12 during a previous command/execution cycle. the new command and
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its corresponding data is supplied as the next lIO command which is to be sent.
It the IIO device has any data to" return. PMGR 11 receives. butters and stores

the data. When the data is completely received. PMGR 11 interrupts CPU 12

on interrupt line 34 and CPU 12 responds to the interrupt by determining the

source of the interrupt and data is obtained from PMGR 11. "

PMGR 11 includes a one second timer which is based on the 60 Hz

trequency of clock 16. PMGR 11 also includes its own internal clock which
performs as a real time clock. The one second timer is used to supply a wake

up timer and create the one second interrupt for triggering the various

monitoring tunctions. That is. as each new second is counted within PMGR 11. I
a number of periodic operations occur. Firstly. the real time clock and the

wake up timer (if enabled) are updated- The wake up timer is an internal alarm

clock which is used to provide an alarm/signal whenever'the real time clock

coincides with the tome set for the wake up timer (if enabled). Next. computer

10's power system and battery 17 are checked to determine the battery power

level-and if a low battery condition exists. The battery charger circuit 18

includes means for monitoring the level of the battery and for determining it the

power level drops below a predetermined level. Then. the internal temperature

is also checked followed by the interrupt to the CPU. Subsequently PMGR 1 1

sends any pending IIO transactions to CPU 12.

it is to be appreciated that via unit 28 performs the function of an

interface unit between the CPU 12 and PMGFl 11. Via unit 28 includes general

purpose IIO devices. internal timers, interrupt generators. as well as input and

output ports. However. it is to be noted that PMGR 11 can be readily adapted-
to operate without such a via unit 28 without departing from the spirit and scope

of the present invention.

In order to provide the control over the consumption of power by

computer 10 for the primary purpose of extending the lite of battery 17 when
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. computer 10 is disconnected from an external power source. PMGR 11

"provides tor a number of control and monitoring functions for this purpose.

PMGR 11 is utilized to cause computer to to be in one of three separate modes

of operation. The three modes are the normal. slow and sleep modes. PMGR

11 responds to each of these modes by controlling the clocking signal being

sent to a given device and/or controlling the voltage being supplied to a given

unit. The clock signals coupled lrom the clock oscillator 16 to PMGR 11 are

coupled to the clock control unit 27. Clock control unit 27 operates as a switch

to couple the various clock signals on lines 41. 42 and 43 to CPU 12, serial

communication controller unit 21 and the disk controller unit 20. respectively.

A power supply 29. which receives its power trom battery 17. provides

the needed voltages by computer 10. These supply voltages. shown as Vcc's

in Figure 1. are coupled throdgh PMGR 11. wherein PMGR 11 provides

separate Vcc sources to the various units through the analog interface unit 26.

As shown in Figure 1. VccA is coupled to the CPU 12 and related units. Three

other separate Vcc sources are also provided from PMGR 11 as dedicated ‘

Vcc voltages to serial communication drivers 22. sound unit‘24 and to the

modem 25 through analog intertace unit 26. These voltages are designated’as

VocB, VccC and Vch, respectively. It is to be noted that control lines are

also present between PMGR 11 and clock control unit 27 and between PMGR

11 and analog interface unit 26. In the preferred embodiment. analog intertace

unit 26 is comprised of a plurality of transistor switches for switching the various

Vcc sources onto their corresponding lines. The clock control unit 27 also

includes various switches for coupling the clock signals to the corresponding

units. Further, it is to be appreciated that PMGR 11 also includes circuitry for

the various clocking signals for distribution onto lines 4143. It is to be noted

that PMGR 11 can change the various clocking rates of the clocking signals

present on fines 4143.
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in the normal (or wake) mode of operation. computer 10 is fully active

and all of the switches within clock control unit 27 and the analog interface unit

26 are closed. However. commands can be provided by CPU 12 automatically

in response to stored routines, or in response to a user input through llO unit

19. to deactivate transistor switches which couple VccB. VccC and Vch. in

order to remove the applicable Vcc power from the serial communication

controller drivers ’22. sound drivers of unit 24 and modem 25. Alternatively. in
order to conserve power of the battery. Vcc voltages for powering units 22, 24

and 25 need not be applied until such unit usage is requested by the system or

the user.

In order to further conserve power. PMGR 11 will send computer 10 into

a sleep (inactive) mode under an occurrence of either of two conditions; When

the battery charger circuit 18 notes that battery 17 has dropped to a

predetermined level. which level is deemed to be detrimental to further

operation of computer 10. PMGR 1 1 places computer 10 into a sleep mode.

PMGR 11 can also enter the sleep mode when a sleep command is provided

by CPU 12. CPU sends a sleep command to PMGR 11 when there has been no

user activity for a predetermined amount ol time or when the user decides to

stop work and shut down the computer 10.

Before entering the sleep mode. the operating system of the computer,

as well as the various drivers. save the current state information in RAM 14.

Thus. the state at the various registers. drivers and other memory devices are

stored within RAM 14 for later restoration. Once these necessary states are

stored in RAM 14. PMGR 11 releases all of the switches in analog interface

unit 26 so that power is removed from the various units at computer 10. It is to

be noted thatpower is removed from RAM 14 it RAM 14 is comprised 01 non-

volatile memory such as an EPROM, which is the case with the memory device

~14 ol the present invention. However. it RAM 14 is comprised of volatile

SANDISK Exhibit 1004, Page 220 of 385



SANDISK Exhibit 1004, Page 221 of 385

memory then the transistor switch applying Vcc power to RAM 14 is kept
closed so that Vcc is still applied to RAM 14 keeping it active in order to retain

the stored inlonnation. it is to be noted that non-volatile memory is prelerred so

that Vcc need not be applied to RAM 14 in the sleep mode. Further. it is to be ‘

s noted that the prelerred embodiment uses CMOS memory.

in an alternative embodiment. VccA can be coupled onto line 45 in

order to keep the power supplied to CPU 12. The internal clock at PMGR 11

can be decoupled trom CPU 12 by clock control unit 27 thereby disabling the

clock input to CPU 12 and halting the execution at the CPU. The CPU internal

10 states are frozen with all CPU internal RAM and control registers remaining .

intact by halting the execution of the CPU. Halting the execution of CPU 12

typically will lower its power consumption by two orders ct magnitude.

Although a number of conditions can cause computer 10 to wake from

the sleep mode. computer 10 ol the present invention has three possible

15 conditions which triggers it to leave the sleep mode. PMGR 11 continues to

monitor lines 37 such that any input trom IIO controlled-9.3 will cause compater

10 to wake lrom the sleep state. The V0 input is typically a pressing of a key on

the keyboard and/or the movement at the cursor control device. The second

condition tor waking up computer 10 occurs it the wake up timer (alarm clock) 4

20 within PMGR 11 had been enabled and matches the real time clock within.

PMGR 11. Upon the activation at the alarm clock. PMGB wakes computer 10

‘trom its sleep state. Finally. the third condition oi computer 10 occurs it PMGR . ‘

11 was set to monitor the detection at a ring signal trom modem 25. If an

incoming signal is received by modem 25. the ring signal is detected by PMGB

25 11 and causes computer 10 to awake lrcm its sleep state.

Upon waking, computer 10 accesses RAM 14 to retrieve the stored state

of the various units for restoring computer 10 to the state it was in prior to
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entering the sleep mode. Further. upon waking. computer 10 initiates a

diagnostic routine for ensunng proper operation oi computer 10.

The third mode of operation of computer 10 is known as the slow mode.

The slow mode is a condition similar to the active mode. except that the clock

rate of the clocking signal to the various units is slowed. That is. by reducing

the clock rate of computer 10. as much as 25-30% 01 power savings can be

obtained. Although all of the clocking signals on fines 41-43 can be slowed, it

is to be noted that the clock signal on each line can be slowed. Slowing the

clock rate of the clocking signal on line 41 to CPU 12 can achieve 25.30%

savings in power.

FurthermOre, the slow mode is entered from the normal mode when no

activity has beendetected after a predetermined time period. this time period

being less than the time period for placing the system into the sleep mode.

Thus. it no activity occurs for a certain duration. computer 10 enters the slow 7

mode first and it the nonoactive cycle continues. computer 10 will eventually

enter the sleep mode after an additional time period.

The slow state can be entered and departed by user command or CPU

command. it is appreciated that clock signals to units 20 and 21 can be

decoupled by clock control unit 27. wherein units 20 and 21 are deactivated

and will not lose the current internal states of those units.

Referring to Figure 2. a transistor switch 50 utilized in the clock control

unit 27 is shown- It is to be appreciated that only one switch 50 is shown,

however. the actual clock control unit 27 is comprised of a plurality of these

switches 50. A clock signal from PMGR 11 is coupled through transistor 51 to

its corresponding device 52. The control signal is also obtained from PMGR 11

and is coupled to the gate of the transistor 51. When transistor 51 is made

active by the control signal. the clock signal is coupled to device 52.

Typically. device 52 is a CMOS device so that when the clock signal is
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removed from this CMOS device, the device shuts down and consumes none

or very little power. It is to be noted that in some of the devices, such as units

20 and 21. the clock Signal can be decoupled from these devices while the

Vcc supply to these devices are present.

Referring to Figure 3, a transistor switch 54 comprising one of the

switches within analog interface unit 26 is shown. However. it is to be noted

that a plurality of these switches reside within analog interface unit 26. One of

the Vcc fines is coupled from PMGR 11 through transistor 55 to device 56. A

control line also from PMGFt 11 is coupled to the gate of transistor 55 for

controlling the coupling of Vcc to device 56 through transistor 55. It is to be

noted that power is supplied to device 56 when transistor 55 is made active

and that device 56 may not necessarily be a CMOS device since power will be

removed from device 56 when transistor 55 is cut off.

It is to be appreciated that the above description in reference to Figures

1-3 can be represented in various other circuit equivalent forms without

- departing from the spirit and scope of the invention. Further.'in reference to

Figure 1. the actual devices and the switching of the power and clock signals

can be readily adapted to operate with other designs without departing from the

spirit and scope of the present invention. However, in order to provide a more

detailed workings of the present invention, various specific details pertaining to

the preferred embodiment are disclosed below. CPU 12 provides various

commands to PMGR 11 for connecting the Vcc power to applicable devices as

needed. Further. clock signals can be either disconnected from various

devices. or in the alternative. PMGR 11 can provide ditlerent clock speeds.

such as dunng the slow mode. CPU 12 can be made to provide these

commands in response to a stored routine or in response to a monitoring

function of the PMGR or in response to a user interaction through IIO unit 19.
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_ it is to be noted that the various drivers of computer 10 are responsible
for powering on and off their respective peripheral devices. It is to be noted

that drivers of computer to can be hardware or software drivers. or a

combination thereof. and the preferred embodiment uses software drivers. That
is. software is used to control the powering on and off the respective devices.

Thus. the power to the disk control unit 20 also powers the floppy disk. the

power to the parallel communications controller 23 also powers its associated

peripheral device. such as the hard disk. The drivers of the serial

communications controller 21 and the power to the sound drivers 24 also are

controlled as needed. These drivers are responsible for maintaining the time

that these devices are powered to a minimum in order to conserve power.
Thus. they are only activated when a given particular device is needed.

Generally, each device driver will enable its peripheral device when the driver

is needed.

In the case of the floppy disk controller 20. the power is only applied to

the peripheral device when an actual disk read or write is under way. Also, in

the instance with the modem 25. it is kept without power until a ring is detected

by PMGR 11 or when activated by the CPU 12. As stated previously those

devices that have system clock inputs are enabled/disabled by controlling

their connection to the clock. They can remain powered even though the rest

of the system is off. therby retaining their internal states. but consuming less

power. As such. clock control devices do not need be re-initialized or re-

enabled when their ciock is turned oft. Those devices that do not have a clock

input or do not require any state to be retain are enabled/disabled by

controlling their connection to power.” As stated previously. the power (an be

- removed from CPU 12 in which case the internal states of CPU 12 are stored in

RAM 14 prior to power down. it is to be stressed that the clock input can be

removed from CPU 12 in which case the internal states of CPU 12 are retained.
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In reference to the battery charger circuit 18. the circuit charges the

" _ battery when coupled to an external power source. but circuit 18 is also utilized

10

15

to monitor battery 17. PMGR 11 monitors the power level of battery 17 and

alerts the user when that level drops to a predetermined level. permitting the

user to finish the current job of the computer and shutting down the computer

prior to complete breakdown of computer 10. An analog-to-digital converter

within PMGR11 provides for the conversion of the analog battery voltage to a

digital signal. Although not shown in Figure 1. a temperature sensing

mechanism is also coupled to a PMGR 11 to sense the temperature and

another analog-to-digital converter within PMGR 11 is also used to convert this

analog signal to a digital signal.

It is to be appreciated that the PMGR 11 of the preferred embodiment ol

the present invention provides tor a variety of techniques to monitor and control

the distribution of power and clocking signals in order to conserve the time that

computer 10 can be sell-sustaining when decoupled from an external power

source.
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_ 1. In a portable computer. having a central processing unit (CPU). a
memory. a plurality of peripheral devices including a user interactive device.

and a battery for powering said computer. an apparatus for managing the use of

power from said battery by said computer, comprising:

control means coupled to said CPU for receiving commands from said

CPU and also coupled to receive inputs irom said user interactive device;

said control means also coupled to said battery for controlling

distribution of said power to various units of said computer;

said control means also coupled to provide an internal clock and

distributing a clock signal to some of said units of said computer;

first switching means coupled to said control means for distributing said

power to some of said various units, said first sviritching means including first

switches for switching said power. said first switches being controlled by said

control means:

second switching means coupled to said control means for distributing

said clock signals to some of said units. said second switching means

including second switches for switching said clock signal. said second

switches being controlled by said control means.

2. The apparatus at Claim 1. wherein said first switching means

decouples power from each of said variuous units coupled to said first

switching means until each of said respective units are needed to be accessed

by said CPU.
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3. The apparatus of Claim 2. wherein said second switching means

decouples said clock signal from each of various units coupled to said second

switching means until each of said respective units are needed to be accessed

by said CPU.

4. The apparatus of Claim 3, wherein said control means provides

for three modes at operation. a firstmode tor providing power and clock signals

to said various units when needed by said computer. a second mode for

removing power or clock signal to deactivate respective devices to conserve

power. and a third state in which the frequency of said clock signal is reduced

in order to reduce power consumption to those units coupled to receive said

clock signal.

5. In a portable computer, 'having a central processing unit (CPU). a

memory. a plurality of peripheral devices including a user interactive device.

and a battery for powering said computer. an apparatus for managing the use oi

power trom said battery by said computer. comprising:

control means coupled to said CPU for receiving commands from said

CPU and also coupled to receive inputs from said user interactive device;

said control means also coupled to said battery for controlling

distribution of said power to various units of said computer;

said control means also coupled to provide an internal clock and

distn’buting a clock signal to some of said units of said computer;

said control means providing tor three modes of operation of said

computer. an active mode for providing active operation of said computer. a

sleep mode tor placing said computer in an inactive state to conserve power

and a slow mode in which the trequency of said clock signal is reduced in
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order to reduce power consumption to those units coupled to receive said

clock" signal: '

first switching means coupled to said control means for distributing said

power to some at said various units, said first switching means including first
switches for switching said power. said first switches being controlled by said

control means:

secondswitching means coupled to said control means for distributing

said clock signals to some of said units. said second switching means

including second switches for switching said clock signal. said second

switches being controlled by said control means:

monitoring means for monitoring said various units and providing

information of monitored units to said control means.

6. The apparatus of Claim 5, wherein said first switching means

decouples power from each of said variuous units coupled to said first

switching means until each of said'respective units are needed to be accessed

by said CPU.

7. The apparatus of Claim 6. wherein said second switching means

decouples said clock signal from each of various units coupled to said second

switching means until each oi said respective units are needed to be accessed

by said CPU.

8. The apparatus at Claim 7. wherein prior to entering said sleep

mode said apparatus stores CPU states in said memory and retrives said CPU

states from said memory when reactivated to said active mode.

SANDISK Exhibit 1004, Page 228 of 385



SANDISK Exhibit 1004, Page 229 of 385

m6“

_ 23 -

9. The apparatus of Claim 8. wherein said computer enters its sleep

.mode it an input from an input/output (IIO) device does not occur for a first

predetermined time period.

10. The apparatus of Claim 9, wherein said monitoring means

monitors said l/O device and causes said computer to leave its sleep mode it

an input is sensed from said lIO device.

11. The apparatus of Claim 10, wherein said computer enters its slow

mode it said input from said l/O device does not occur for a second

predetermined time period. said second predetermined time period being

shorter than said first predetermined time period.

12. The apparatus of Claim 11, wherein said monitoring means

monitors said l/O device and causes said computer to leave its sleep mode it

an input is sensed from a modem coupled to said control‘means.

13. The apparatus of Claim 12. wherein said llO device is said user

interactive device.

14. The apparatus of Claim 10, wherein said first and second

switches are field-etlect transistors.

15. The apparatus of Claim 14 turther including a reference clock

means coupled to said control means for providing a crystal controlled

reference clock signal.
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16. In a portable computer, having a central processing unit (CPU),
a memory, a plurality of peripheral devices including a user

interactive device, and a battery for powering said computer, an

apparatus for managing the use of power from said battery by said
computer, substantially as hereinbefore described with reference
to the accompanying drawings.
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PERSONAL COMPUTER CARD RADIO MODEM

USING NON-STANDARD POWER OUTPUT LEVEL

Background of the Invention

The present invention relates to personal computer (PC) card radio modems.

Small hand—held personal computing devices can use Personal Computer Memory Card

Interface Association (PCMCIA) radio modems to connect to a wireless network. PC

card radio modems typically use battery power from the hand-held PC or from a battery

pack extension.

A problem that exists in prior-art systems in which the wireless modem operates

on a network such as the North American AMPS or CDPD network, is a battery pack

extension is used to supplement the power supplied to the wireless modem. Typically,

hand-held PCs use two AA batteries, which suffer fi‘om low capacity and a low peak

current capability.

Six different standard RF power levels are required by the CDPD standard

(CDPD R1 . 1 Part 409) and the AMPS standard (IS-19B) for a class III cellular device.

With two AA batteries supplying the hand—held PC and the PCMCIA wireless card, it is

difficult to achieve the highest RF power level; which, for a class III cellular device, is an

output power of 28 dBm where 0 dBm is 1mW output power. Typically, prior art uses a

battery pack extension on the PCMCIA card to achieve the highest RF power output.

This is an undesirable solution as the esthetics of the complete productare poor.
It is desirable to have an improved system, which avoids some of the problems of

the prior art.

Summary of the Invention

In one embodiment, the present invention relates to a PC card radio transceiver

which uses a non-standard power output level. The non-standard power output level is

limited by the peak sustainable current available from the battery inside the hand-held

PC. In one embodiment, this current is limited to 600 mA. The non-standard RF power
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obtainable, given a 600mA maximum limit, is typically between 24 dBm and 28 dBm (in

one implementation, 26.5 dBm). The non-standard power output level has a nominal

value less than the nominal value required by the standard, yet is still within the

acceptable range (+2, —4dB) specified in the standard.

The advantage of the present invention is that the radio transceiver in the PC card

can operate while attached to a hand—held PC without requiring a battery pack extension.

,The system allows the two AA batteries of the hand-held PC to produce an acceptable,

high-level RF output power.

Implementation of a non—standard RF power level, which is based on a current

restriction, requires the automatic leveling circuit (ALC) of the power amplifier to be a

current leveling circuit as opposed to a power leveling circuit as in prior art systems. A

current leveling circuit achieves the same effect as a power leveling circuit, given the

load on the power amplifier remains constant. In practice, this is a reasonable

assumption.

Brief Description of the Drawings

Fig. 1 is a block diagram illustrating a PCMCIA cellular modem attached to a

hand—held PC.

Fig. 2 is a diagram illustrating the power amplifier, current leveling circuit,

duplexer and antenna used in the PC card cellular radio transceiver of one embodiment of

the present invention.

Fig. 3 is a diagram illustrating both the implemented and non-implemented

standard power output levels as well as the non—standard power output level of one

embodiment of the present invention.

Fig. 4 is a block diagram illuStrating one embodiment of the current leveling

system of the present invention.

Fig. 5 is a schematic illustrating one embodiment of the current leveling circuit

for one embodiment of the present invention.
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Detailed Description of the Preferred Embodiment

Fig. 1 is a block diagram that illustrates a hand—held personal computer 20 and PC

card 22. In one embodiment, the PC card is a cellular modem with a built-in radio

transceiver.

The hand-held PC 20 sends signals to be transmitted to the PC card cellular

modem 22. Additionally, the hand—held PC supplies power for the operation of the PC

card cellular modem 22. Typically, two AA batteries in the hand-held PC power both the

hand-held PC and the PC card cellular modem 22. Since relatively small batteries are

used, the maximum current which can be drawn by the PC card cellular modem 22 is

limited to less than what is needed to meet the nominal output power requirements of IS-

19B and CDPD Part 409 standards given present power amplifier and duplexer

technologies. In one embodiment, the PC card cellular modem 22 should not draw more

than 600 mA of current.

Fig. 2 is a simplified diagram of the elements in the PC card cellular modem of

one embodiment of the present invention. A current leveling circuit 32 controls the

current supplied to power amplifier 30 and hence indirectly controls the output power of

amplifier 30. In a PC card cellular modem, the current supplied to the power amplifier

makes up a large percentage of the total current consumed by the device. The output of

the power amplifier 30 is sent to a duplexer 34, then out the antenna 36.

In the present invention, the current leveling circuit 32 limits the current used by

the power amplifier 30 at the highest power output level. This highest power output level

is the non-standard power output level described below.

In one embodiment, the current leveling circuit 32 limits the current drawn by the power

amplifier 30 to 400 mA when it is transmitting at the highest output power level. The

current consumption of the entire card is therefore limited to 600mA.

Fig. 3 illustrates the RF output levels for the standard and non—standard power

outputs for CDPD standard R. 1.1 Part 409 and AMPS standard IS-19B. There are six

standard output power levels for a class III cellular device. The standard, nominal power
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V output levels range from 8 to 28 dBm in 4 dB steps. In one embodiment, the non-

standard power output level is between the highest standard power level, which is not

implemented (28 dBm), and the highest implemented power level (24 dBm). In one

embodiment, by limiting the current draw by the power amplifier to 400 mA or less (the

total PC card current draw to 600mA or less), the non-standard power output level is

about 26.5 dBm. This level is below the nominal 28 dBm power level specified in the

standard, yet still falls within the acceptable range of +2dB to —4dB from nominal

specified in the standard.

Fig. 4 is a block diagram of a circuit to implement one embodiment of the

present invention. A set point value 48 is sent to adder 40 and combined with a feedback

value on line 44 from current-sensor 42 to produce a gate bias (power control) signal for

power amplifier 46. The set point values are controlled by the micro-processor. Each

set point value corresponds to a power output level for the power amplifier 46. The

current leveling circuit limits the power output by the power amplifier. In a preferred

embodiment, the maximum set point value is such that the current drawn by the power

amplifier is less than 400 mA. _

Fig. 5 illustrates details of one embodiment of the current leveling circuitry for

operation with the PC card radio transceiver of the present invention.

Other modifications and implementations will occur to those skilled in the art,

without departing from the spirit and scope of the present invention. Accordingly, the

above description is not intended to limit the invention, which is to be limited only by the

following claims.
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Claims:

1 . A PC radio card adapted to be connected to and powered by a hand-held

personal computer, the PC radio card using a number of output power levels controlled

by current supplied to power amplifier in the PC radio card, the output power levels

including multiple implemented standard power output levels and a nonstandard battery-

limited power output level, the nonstandard battery-limited power output level being

greater than the multiple implemented standard power output levels but less than an

unimplemented standard power output level.

2. The PC radio card of Claim 1 wherein the non—standard battery-limited

power output level is such that the current drawn by the power amplifier is 400 mA or

less.

3. The PC radio card of Claim 1 wherein the PC radio card includes a current

control automatic leveling circuit, keeping the current supplied to the power amplifier

less than 400 mA.

4. The PC radio card of Claim 1 wherein the PC radio card is powered by a

hand—held personal computer using two AA batteries.

5. The PC radio card of Claim 1 wherein the non—standard battery—limited

power output level is less than 28 dBm and more than 24 dBm, wherein an output of 0

dBm is calibrated to 1 mW of output power.

6. A PC radio card adapted to be connected to and powered by a hand held

personal computer, the PC radio card using a number of output power levels set by

current supplied to power amplifier in the PC radio card, the output power levels

including multiple implemented stande power output levels and a nonstandard battery-
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limited power output level, the nonstandard battery—limited power output level being such

that the current drawn by the power amplifier is 400mA or less.

7. The PC radio card of Claim 6 wherein the non—standard battery-limited

power output level is greater than the implemented standard but less than an

unimplemented standard power output level.

8. The PC radio card of Claim 6 wherein the PC radio card is powered by a

hand—held personal computer using two AA batteries.

9. The PC radio card of Claim wherein the PC radio card has a current

controlled automatic leveling circuit to limit the current supplied to the power amplifier.

10. The PC radio card of Claim 6 wherein the non-standard battery-limited

power output level is less than 28 dBm and more than 24 dBm when 0 dBm is calibrated

to one mW of output power.

11. A system including:

a battery-powered hand held personal computer; and

a PC radio card connected to and powered by the hand held personal computer,

the PC radio card using a number of output power levels set by current supplied to power

amplifier in the PC radio card, the output power levels including multiple implemented

standard power output levels and a nonstandard battery-limited power output level, the

nonstandard battery-limited power output level being greater than the multiple

implemented standard power output levels but less than an unimplemented standard

power output level.

12. The system of Claim 11 wherein the nonstandard battery-limited power

level is such that the current drawn by the power amplifier is 400 mA or less.
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13. The system of Claim 1 1 wherein the hand-held personal computer is

powered two AA batteries _

14. The system of Claim 11 wherein the nonstandard battery—limited power

level limits the current supplied by the hand-held personal computer to the PC radio card

to less than a given amount.

15. The system of Claim 11 further comprising a current controlled automatic

leveling curcuit in the PC radio card to limit the current supplied to the power amplifier.

16. A PC card transceiver including:

an antenna;

an amplifier operably connected to the antenna:

a current controller operably connected to the amplifier to set the power output of

the transceiver, the current controller adapted to produce a number of standard

transceiver power output levels and a nonstandard transceiver output power level, the

nonstandard transceiver output power level being such that the amplifier current is at a

level that makes efficient use of the PC card transceiver batteries.

17. The PC card of Claim 16, further comprising a duplexer operativer

positioned between the amplifier and the antenna.

18. The PC card of Claim 16 wherein the non—standard battery-limited power

output level is greater than the implemented standard but less than an unimplemented

standard power output level.

19. The PC card transceiver of Claim 16 wherein the amplifier is limited to

400 mA of current draw.
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20. The PC card transceiver of Claim 16 wherein the PC card transceiver is

adapted to be powered by a hand-held personal computer.
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UNITED STATES DEPARTMENT OF COMMERCE - >
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria, Virginia 223 l3-I450www. uspto.gov

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

UNITED STATES PATENT AND TRADEMARK OFFICE 
I0/4OI,338 03/26/2003 Kimmo Mylly 9I5-005.48 4941 V

WARE FRESSOLA VAN DER SLUYS & BAE, JI H

ADOLPHSON, LLP

BRADFORD GREEN BUILDING 5
755 MAIN STREET, P 0 BOX 224 - 2115
MONROE, CT 06468_ DATE MAILED: 09/22/2005 -

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

PTO—90C (Rev. 10/03)
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Application No. Applicant(s)

10/401,338 MYLLY. KIMMO

Office Action Summary Examine, Art Unit

2115 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address —

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

0X Responsive to communication(s) filed on 26 March 2003.

2a)I:I This action is FINAL. 2mm This action is non-final.

3):] 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 CD. 11, 453 O.G. 213.

Disposition of Claims

4)IZ Claim(s) 1-_26 is/are pending in the application.

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

5)l:] Claim(s)_ is/are allowed.

6)IZ Claim(s) fl is/are rejected.

7)|] Claim(s)_ is/are objected to.

8M] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9M] The specification is objected to by the Examiner.

1mm The drawing(s) filed on 26 March 2003 is/are: a)IZ accepted or b)l:I 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)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

a)IZ All b)E] Some * c)EI None of:

LIZ Certified copies of the priority documents have been received.

21] Certified copies of the priority documents have been received in Application No._

31:] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) I] Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N0(S)/Mail Date-
3) IXI Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152)

Paper No(s)lMai| Date 3-2&03 7—30-03. 6) D Other: .

 
US. Patent and Tradermrk Office

PTOL-326 (Rev. 7—05) Office Action Summary Part of Paper No./Mai| Date 20050914
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Application/Control Number: 10/401,338 Page 2

Art Unit: 2115

DETAILED ACTION

Examiner acknowledges preliminary amendments filed on 26 March 2003. The present

office action is based on the claims and specification as amended.

Priority

Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 119(a)-

(d). The certified copy has been filed in parent Application No. 20020594, (Finnish Patent

Application) , filed on 27 March 2002.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 2, 4, 8, 10, 12, 13, 17, and 24 are rejected under 35 U.S.C. 112, second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject

matter which applicant regards as the invention.

Regarding claim 2, applicant has used the word “substantially” in line 5 to describe the

difference in degree between a power consumption setting and a first maximum limit. The

usage of “substantially” does not unambiguously limit the scope of applicant’s claims. Claims 4,

8, 10, 13, 17, and 24 are also rejected on this basis.

In addition, claim 2 recites the limitation "said first maximum limit" in line 5. There is

insufficient antecedent basis for this limitation in the claim. It is noted that applicant has

replaced all references to a “maximum limit" with a “maximum value." Claim 17 is also rejected

on this basis.
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Application/Control Number: 10/401,338 Page 3

Art Unit: 2115

Claim 12 recites the limitation "the bus width" in line 4. There is insufficient antecedent

basis for this limitation in the claim. Applicant has not previously recited a bus width in the claim

or its parent.

Claim Rejections - 35 USC § 102

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 —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States. I

(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.

Claims 1-5, 9, 10, and 14-21, are rejected under 35 U.S.C. 102(b) as being anticipated

by Amoni et al., US. Patent No. 5,884,0861 (claims 1, 2, 4, 9, 10, 16, 17, and 20), and

Robinson, US. Patent No. 5,532,945 (claims 1, 3, 9, 16, and 20).

Claims 1, 9, 14-16, and 18-20 are rejected under 35 U.S.C. 102(e) as being anticipated

by McKeen et al., us. Patent No. 6,785,8302.

Regarding claim 1, each of Amoni, Robinson, and McKeen teaches:

a method for determining the power consumption in an electronic device, to which a

peripheral device is connected, to which the power is supplied from the electronic device

1 Applicant-cited reference.
2 US. issued patent of applicant-cited reference, WO 02/07494 A2.
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Art Unit: 2115

[Amoni, col. 2, lines 32-44, Fig. 6A/63, Robinson, Fig. 6], wherein the method comprising

determining, for the power consumption, at least a first maximum value [Amoni, Fig. 6A, step

611, Robinson, Fig. 6, step 130, col. 11, lines 31-34] and a second maximum value [Amoni, Fig.

6, step 619, max threshold, Robinson, Fig. 6, step 132, peak power] which is higher than the

first maximum value, and performing, between the electronic device and the peripheral device,

setting of a maximum for the power consumption of the peripheral device to a value which is

between said first and second maximum values [Amoni, Fig. 6, step 625, Robinson, Fig. 6, step

136, reduced power, McKeen, col. 1, lines 39-50].

Regarding claim 2, Amoni teaches:

the method according to claim 1, wherein said first maximum value is used as a default

value for the power consumption, wherein the power consumption of the peripheral device is

set, at the startup stage, to be substantially not higher than said first maximum value [col. 8,

lines 19-22].

Regarding claim 3, Robinson teaches:

the method according to claim 1, wherein said second maximum value is used as the

highest allowable value for the power consumption [Fig. 6, step 132, peak power].

Regarding claim 4, Amoni teaches:

the method according to claim 1, wherein messages are transferred between the

electronic device and the peripheral device for setting the power consumption of the peripheral

device to a value substantially between said first maximum limit and said second maximum limit

[col. 6, line 32ff, “Auxiliary Power Communication Protocol"].

Regarding claim 5, Robinson teaches: ‘

the method according to claim 1, wherein at least one content is stored in the peripheral

device, to be used in connection with the electronic device, wherein at the stage of storing the
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content, the power consumption set for the peripheral device is a value corresponding to said

second maximum limit, and at the stage of using the content, the power consumption set for the

peripheral device is a value corresponding to said first maximum limit [col. 1, line 67 to col. 2,

line 3].

Regarding claims 9, 10, 16, 17, and 20, Amoni teaches the method of claims 1 and 4.

Amoni also teaches the system, the electronic device, and the peripheral device to implement

the claimed method. I

Regarding claims 14, 15, 18, and 19, McKeen teaches the method of claim 1. McKeen

also teaches the system and the electronic device to implement the claimed method, as recited

in claims 9 and 16. McKeen also teaches that the electronic device is portable and comprises a

means for performing mobile stations functions [hand-held PC and PC card radio transceiver,

col. 1, lines 39—44].

Regarding claim 21, Robinson teaches the method of claims 1 and 5. Robinson also

teaches the peripheral device recited in claim 20 and the storage of content recited in claim 21.

Claim Rejections - 35 USC § 103

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.
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Claims 6, 11, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Amoni in view of Yonezu et al., US. Patent No. 4,841,4403.

Regarding claims 6, 11, and 22, Amoni teaches that a clock signal is generated in the

device, but does not teach that the power consumption is controlled by adjusting the frequency

of the clock signal.

Yonezu teaches that power consumption may be reduced by inhibiting a control clock

signal for a peripheral device [abstract].

It would have been obvious to one of ordinary skill in the art to modify Amoni using the

teachings of Yonezu. Both Amoni and Yonezu disclose methods of power control for peripheral

devices. The addition of Yonezu’s teaching would improve Amoni by providing a way to reduce

power consumption.

Claims 7, 12, and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over Amoni

in view of Gupta et al., US. Patent No. 5,996,083.

Regarding claims 7, 12, and 23, Amoni teaches‘that the peripheral device comprises a

bus, but does not teach controlling power consumption by controlling a width of the bus.

Gupta teaches a technique wherein power consumption in a processor is reduced by

changing the width of a bus [col. 9, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Amoni by

providing a capability to modify the bus width, as taught by Gupta. The teachings of Gupta

would improve the system of Amoni by reducing the number of data lines driven on the bus,

thus reducing the overall power consumption.

3 Applicant-cited reference.
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Claims 8, 13, and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Holder, Jr., US. Patent No. 5,892,729.

Regarding claims 8, 13, and 24, Robinson teaches that the peripheral device comprises

one or more storage blocks, but does not teach the controlling of the number of storage blocks

processed.

Holder teaches a memory comprising multiple storage banks which may be selectively

activated [col. 3, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Robinson by

providing selectable memory banks, as taught by Holder. The teachings of Holder would

improve the system of Robinson by providing selectable memory banks so as to reduce power

consumption.

Regarding claim 25, it would have been obvious to one of ordinary skill in the art to store

the first and second maximum values in the peripheral device.

Regarding claim 26, it would have been obvious to one of ordinary skill in the art to apply

the teachings of Robinson to a multimedia card peripheral device.

Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure:

Schmutz, US. Patent No. 6,477,388 B1;

Fung, US. Patent No. 6,859,882 82.
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Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ji H. Bae whose telephone number is 571-272-7181. The examiner can

normally be reached on Monday-Friday, 10 am to 6:30 pm.

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

supervisor, Thomas Lee can be reached on 571-272—3667. The fax phone number for the

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

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

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

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

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

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

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Ji H. Bae

Patent Examiner

Art Unit 2115

ii.bae@uspto.gov
571-272-7181
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Docket No: 915-005.048

Serial No.: 10/401,338 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of: Kimmo MYLLY

U.S. Serial No.: 10/401,338 Examiner: Ji H. Bae

Filed: March 26, 2003 Group Art Unit: 2115

For: A METHOD AND SYSTEM FOR DETERMINING THE POWER

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, AND
AN ELECTRONIC DEVICE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313—1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

In response to the Office Action of September 22, 2005, applicant respectfully

requests reconsideration of the rejections of the claims of the above-referenced patent

application in View of the following amendments and remarks. Please amend the

application as follows.

CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited with the United States Postal Service on the
date shown be|0w with sufficient postage as first class mail in an envelope addressed to Mail Stop Amendment,
the Commissioner for Paten , PO. Box I450, Alexandria, VA 22313-1450

'0
Kel y uin

/ t

Dated:
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IN THE CLAIMS:

1. (Currently Amended) A method for determining power consumption in an

electronic device, to which a peripheral device is connected, to which the power

is supplied from the electronic device, wherein the method comprising

comprises determining, for the power consumption, at least a first maximum

value and a second maximum value which is higher than the first maximum

value, and performing, between the electronic device and the peripheral device,

setting of a maximum for the power consumption of the peripheral device to a

value which is between said first and second maximum values.

2. (Currently Amended) The method according to claim 1, wherein said first

maximum value is used as a default value for the power consumption, wherein

the power consumption of the peripheral device is set, at a startup stage, to be

substantially not higher than said first maximum limit value.
 

3. (Previously Presented) The method according to claim 1, wherein said

second maximum value is used as a highest allowable value for the power

consumption.

4. (Previously Presented) The method according to claim 1, wherein messages

are transferred between the electronic device and the peripheral device for

setting the power consumption of the peripheral device to a value substantially

between said first maximum value and said second maximum value.

5. (Previously Presented) The method according to claim 1, wherein at least

one content is stored in the peripheral device, for use in connection with the

electronic device, wherein at a stage of storing the content, the power
2
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consumption set for the peripheral device is a value corresponding to said

second maximum value, and at a stage of using the content, the power

consumption set for the peripheral device is a value corresponding to said first

maximum value.

6. (Previously Presented) The method according to the claim 1, wherein at least

one clock signal is generated in the peripheral device and wherein the power

consumption of the peripheral device is controlled by adjusting the frequency of

at least one clock signal. _

7. (Previously Presented) The method according to the claim 1, wherein the

peripheral device comprises at least one bus and that the power consumption of

the peripheral device is controlled by controlling a width of said bus.

8. (Previously Presented) The method according to the claim 1, wherein the

peripheral device is provided with two or more storage blocks (2) controlled by

controlling a number of storage blocks processed by the peripheral device

substantially simultaneously.

9. (Previously Presented) A system comprising an electronic device with means

for connecting a peripheral device and means for supplying power to the

peripheral device, and which system comprises means for determining power

consumption, wherein at least a first maximum value and a second maximum

value which is higher than the first maximum value are defined for the power

consumption, and wherein the means for determining the power consumption

comprise means for setting a maximum power consumption of the peripheral

device to a value which is between said first maximum value and second

maximum value.
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10. (Previously Presented) The system according to claim 9, comprising means

for transferring messages between the electronic device and the peripheral

device for setting the power consumption of the peripheral device to a value

substantially between said first maximum value and said second maximum

value.

11. (Previously Presented) The system according to claim 9, wherein the

peripheral device comprises means for generating at least one clock signal, and

wherein the system comprises means for controlling the power consumption of

the peripheral device by adjusting the frequency of said at least one clock signal.

12. (Currently Amended) The system according to claim 9, wherein the

peripheral device comprises at least one bus, and wherein the system comprises

means for controlling the power consumption of the peripheral device by

adjusting thebus a bus width of the peripheral device.
 

13. (Previously Presented) The method according to the claim 9, wherein the

peripheral device is provided with two or more storage blocks, and wherein the

means for controlling the power consumption of the peripheral device comprise

means for adjusting a number of storage blocks processed by the peripheral

device substantially simultaneously.

14. (Previously Presented) The system according to the claim 9, wherein the

electronic device is a portable electronic device .

15. (Original) The system according to claim 14, comprising means for

performing mobile station functions.
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16. (Previously Presented) An electronic device provided with means for

connecting a peripheral device and means for supplying power to the peripheral

device, and means for determining power consumption, wherein at least a first

maximum value and a second maximum value which is higher than the first

maximum value are defined for the power consumption, and wherein the means

for determining the power consumption comprise means for setting a maximum

power consumption of the peripheral device to a value which is between said

first maximum value and said second maximum value.

17. (Currently Amended) The electronic device according to claim 16,

comprising means for transmitting messages from the peripheral device and for

receiving messages to the peripheral device, to set power consumption of the

peripheral device to a value substantially between said first maximum limit value
 

and said second maximum limit value.
 

18. (Previously Presented) The electronic device according to claim 16,

wherein it is a portable electronic device.

19. (Original) The electronic device according to claim 18, comprising means

for performing mobile station functions.

20. (Previously Presented) A peripheral device provided with means for

connecting the peripheral device to an electronic device for supplying power to

the peripheral device, wherein at least a first maximum value and a second

maximum value which is higher than the first maximum value, are defined for

power consumption, and wherein the peripheral device comprises means for

setting a maximum power consumption of the peripheral device to a value which

5

SANDISK Exhibit 1004, Page 265 of385



SANDISK Exhibit 1004, Page 266 of 385

Docket No: 915-005.048

Serial No.: 10/401,338

is between said first maximum value and said second maximum value.

21. (Previously Presented) The peripheral device according to claim 20,

wherein at least one content is stored in the peripheral device for use in

connection with the electronic device.

22. (Previously Presented) The peripheral device according to claim 20,

comprising means for generating at least one clock signal and means for

controlling the power consumption of the peripheral device by frequency control

of said at least one clock signal.

23. (Previously Presented) The peripheral device according to claim 20,

comprising at least one bus and means for controlling the power consumption of

the peripheral device by controlling a bus width of said bus of the peripheral

device .

24. (Previously Presented) The peripheral device according to the claim 20,

wherein the peripheral device is provided with two or more storage blocks, and

that the means for controlling the power consumption of the peripheral device

comprise means for controlling a number of storage blocks processed by the

peripheral device substantially simultaneously.

25. (Previously Presented) The peripheral device according to the claim 20,

wherein said first maximum value and said second maximum value are stored in

the peripheral device.

26. (Previously Presented) The peripheral device according to the claim 20,

wherein said peripheral device is a MultiMediaCardTM peripheral device.

6

SANDISK Exhibit 1004, Page 266 of385



SANDISK Exhibit 1004, Page 267 of 385

Docket No: 915-005.048

Serial No.: 10/401,338

REMARKS

Claims 1—26 are pending. The independent claims are claims 1, 9, 16, and

20. All claims are rejected.

The Word “Substantially” is Not Indefinite

Claims 2, 4, 8, 10, 12, 13, 17, and 24 are rejected under 35 U.S.C. § 112

because the Office Action asserts that “usage of ‘substantially’ does not

unambiguously limit the scope of applicant’s claims.” Applicant respectfully refers to

MPEP § 2173.05(b)(D) which states that the term “substantially” is often used in a

claim without rendering the claim indefinite. Applicant therefore traverses these

indefiniteness rejections, for the reasons provided at MPEP § 2173.05(b)(D).

The Independent Claims are not Anticipated by the Cited Prior Art

Independent claims 1, 9, 16, and 20 are rejected as anticipated under 35 U.S.C.

102 by Amoni (US. Patent No. 5,884,086), and also Robinson (US. Patent No.

5,532,945), and also McKeen (US. Patent No. 6,785,830).

Amoni discloses a system and a method for supplying power to a peripheral

device in a computer system. According to Amoni, the peripheral device instructs the

main device to provide the necessary power to the peripheral device. The power level

is not adjusted (handshaked) but the peripheral device is supplied with the power level

it needs. In the main device there are switches for selecting a certain, fixed power

level (col. 2, lines 40—44). The Amoni document does not mention anything about a

maximum level, nor does it mention anything about using a certain value for the

power level which is less than or equal to a maximum value. Moreover, the Amoni

7
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document does not teach anything about adjusting the power level to a value which is

between two different maximum values.

McKeen discloses a radio modem card which is intended to be used in

connection with a portable PC device. The maximum transmission power of the radio

modem card is adjusted to a value which is between two different power levels

defined in a standard of a mobile communication system. The maximum transmission

power is within allowed tolerances. The limitation of the transmission power is

implemented so that the maximum current consumption of the power amplifier of the

radio modem card is limited to a certain maximum value. This maximum value is

defined in such a way that the total current consumption of the radio modem card does

not exceed a predetermined value. The aim of this arrangement is to prevent the radio

modem card from overloading the PC device from which the power is supplied to the

radio modem card. This is necessary because, according to the example disclosed in

McKeen, batteries are used as the power source of the PC device and the current

which can be supplied from the batteries is limited.

McKeen discloses the limitation of the transmission power between two

standard values. This non-standard transmission power level is defined on the basis of

how much power the power source of the PC device can supply to the radio modem

card. The non—standard power level is thus set to such value which allows the use of

the maximum available current from the PC device. Therefore, a separate power

source is not needed in the radio modem card to enable the use of the maximum

transmission power of the radio modem card.

The solution ofMcKeen is quite different from the solution of the present

claimed invention. In the present application, at least a first and a second maximum

8
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values are defined for the power consumption, and the maximum of the power

consumption is set to a value which is substantially between said first and second

maximum value. In the system ofMcKeen the portable PC device does not affect the

adjustment of the transmission power of the radio modem card. In other words, in the

system ofMcKeen no actions are taken between the PC device and the radio modem

card to set the power consumption of the radio modem card. This means that the radio

modem card always sets its power consumption to a certain value independent of the

device to which the radio modem card is connected. Further, the adjustment of the

transmission power and the adjustment of the power consumption are not the same

issue. The adjustment of the transmission power determines how much power can be

transmitted from the card and the adjustment of the power consumption determines

how much power the card itself draws from the power source. The standard maximum

power levels for the transmission power do not determine any limits for the power

consumption of the card.

The Applicant also respectfully points out that the limitation of the

transmission power of power amplifier of the radio modem card does not directly

limit the power consumption of the radio modem card. It may happen that although

the transmission power is limited, the power consumption of the radio modem card

may still vary due to alterations in the power consumption of other electronics of the

radio modem card. In the solution disclosed by Robinson, a “power resource table”

stored at the host is used, which table is updated and it can be read by the card.

On page 6 of the Office Action, several dependent claims are rejected in

view of Yonezu (US Patent No. 4,841,440), or in view of Gupta (U.S. Patent No.
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5,996,083), or in view of Holder (US. Patent No. 5,892,729). Yonezu discloses a

solution where the idle/standby power consumption is controlled to the minimum.

Holder discloses power consumption by controlling the clock connecting to different

integrated circuits. Gupta also discloses a solution which seems to comprise two—way

handshakes. There is a register on the host side, according to which the external

device controls its function (the document mentions controlling the bandwidth as one

way to decrease power consumption if the host register indicates a smaller maximum

consumption than what is required for the external device).

Because all of the present independent claims should be allowable, the claims

depending therefrom should also be allowable, notwithstanding Yonezu, Gupta, and

Holder.

Further Comments About the Present Application

The invention of the present application provides an improved method and

system for determining the power consumption to be suitable in each situation. The

invention is based on the idea that at least a first and a second maximum value are

determined for the power consumption, wherein the electronic device and the

peripheral device set the power consumption to a value between these first and

second maximum values. Thus, in different operating situations, for example the

peripheral device can adjust its power consumption to be suitable for the situation.

By the method according to the invention, it is possible to avoid the use of an

unnecessarily large regulator in an electronic device, which saves costs, and wherein

the size of the electronic device can, in some cases, be reduced and, on the other

hand, problems of heating caused by high power consumption can be avoided. Also

10
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the power consumption can be reduced, which is advantageous particularly in

portable devices. By means of the invention, the peripheral device connection can

also be provided with flexibility, because the power consumption of the peripheral

device can be adjusted and set to a value suitable for each situation of use.

Furthermore, the invention makes it possible that new peripheral devices to be

developed will function in connection with electronic devices made earlier, and

existing peripheral devices will function in connection with new electronic devices to

be developed. None of these advantages can be achieved by the cited references.

CONCLUSION

Thus, the Examiner is asked to kindly reconsider the Office Action in the

light of the arguments presented herein, and to correspondingly issue a favorable

Office Action at the next stage of the proceedings. The present amendments raise no

new issues, and introduce no new matter.

Early allowance of all independent claims (and the pending claims depending

therefrom) is earnestly solicited. Applicant would be grateful if the Examiner would

please contact Applicant’s attorney by telephone if the Examiner detects anything in

the present response that might impede a speedy allowance.

Respectfully submitted,

Datediw" 5
ANDREW T. HYMAN

Attorney for Applicant

WARE, FRESSOLA, VAN DER Registration No. 45,858
SLUYS & ADOLPHSON LLP

Building Five, Bradford Green

755 Main Street, P.O. Box 224

Monroe, CT 06468

Telephone: (203) 261-1234

Facsimile: (203) 261-5676
USPTO Customer No. 004955

11
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" Practitioner's Docket No. 915-005.048 PA TENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

re application of: K. MYLLY 
Application No.: 10/401,338 Group No.: 2115

Filed: March 26, 2003 Examiner: Ji H. Bae

For: A METHOD AND SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN

CONNECTION WITH AN ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE

Mail Stop Amendments
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

AMENDMENT TRANSMITTAL

I\

1. Transmitted herewith is an amendment for this application.

STATUS

2. Applicant is

[I a small entity. A statement:

[I is attached.

III was already filed.

other than a small entity.

CERTIFICATE OF MAILING/TRANSMISSION UNDER 37 C.F.R. §1.8(al

I hereby certify that this correspondence is, on the date shown below, being:

MAILING FACSlMlLE

deposited with the United States Postal CI transmitted by facsimile to the
Service with sufficient postage as first- US. Patent and Trademark Office.
class mail, in an envelope addressed to

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

Signatur

Date: Q44} Kelly Puglio(type or print name of person certifying)

(Amendment Transmittal [9-19] - page 1 of 4)
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EXTENSION OF TERM

NOTE: 'Extension of Time in Patent Cases (Supplement Amendments) - If a timely and complete response has been filed after
a Non-Final Office Action, an extension ol time is not required to permit filing and/or entry of an additional amendment
after expiration of the shortened statutory period.

If a timely response has been filed after a Final Office Action, an extension of time is required to permit filing and/or
entry of a Notice of Appeal or filing and/or entry of an additional amendment after expiration of the shortened
statutory period unless the timely-filed response placed the application in condition (or allowance. Of course. if a
Notice of Appeal has been filed within the shortened statutory period, the period has ceased to run.” Notice of
December 10, 1985 (1061 0.6. 34-35).

NOTE: See 37 C.F.R. “.645 for extensions of time in interference proceedings, and 37 C.F.R. §1.550(c) for extensions of
time in reexamination proceedings.

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R.

§1.136 apply.

(complete (a) or (b), as applicable)

(a) U Applicant petitions for an extension of time under 37 C.F.R. §1.136
(fees: 37 C.F.R. §1.17(a)(1)-(4)) for the total number of months checked
below:

Fee for other Fee for

Extension (months) than small entity small entity

U one month $ 120.00 $ 60.00

D two months $ 450.00 $225.00

D three months $1,020.00 $510.00

D four months $1,590.00 $795.00

Fee: S

If an additional extension of time is required, please consider this a petition
therefor.

(check and complete the next item, if applicable)

D An extension for months has already been secured. The fee
paid therefor of $ is deducted from the total fee due for the

total months of extension now requested.

Extension fee due with this request $

OR

(b) Applicant believes that no extension of term is required. However,

this conditional petition is being made to provide for the possibility

that applicant has inadvertently overlooked the need for a petition for
extension of time.

(Amendment Transmittal [9-19) - page 2 of 4)
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FEE FOR CLAIMS

4. The fee for claims (37 C.F.R. §1.16(b)-(d)) has been calculated as shown below:

OTHER THAN A
(Col. 1) (Col. 2) (Col. 3) SMALL ENTITY SMALL ENTITY

HIGHEST NO.
CLAIMS REMAINING PREVIOUSLY PRESENT ADDIT. ADDIT.
AFTER AMENDMENT PAID FOR EXTRA RATE FEE 0/? RATE FEE

TOTAL: 26 MINUS 26 = O x S 25 = S x S 50 = $ 0

INDEP: 4 MINUS 4 = 0 x $100 = S x $200: $ 0

D FIRST PRESENTATION OF MULTIPLE DEP. CLAIM + $180 = S + $360 = $ 0

TOTAL TOTAL
ADDL. ADDL.
FEE $ FEE $ 0

WARNING: "After final rejection or action (§1.113) amendments may be made cancelling claims or complying with any requirement of form
which has been made." 37 C.F.R. §1.116lal (emphasis added).

(complete (0) or (d), as applicable)

(0) No additional fee for claims is required.

OR

(d) D Total additional fee for claims required is $

FEE PAYMENT

5. D Attached is a check in the sum of S

[I Charge Account No. the sum of $ . A duplicate of
this transmittal is attached.

(Amendment Transmittal [9-19] - page 3 of 4)
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FEE DEFICIENCY

NOTE: it there is a fee deficiency and there is no authorization to charge an account, additional fees are necessary to cover
the additional time consumed in making up the original deficiency. It the maximum six-month period has expired
before the deficiency is noted and corrected, the application is held abandoned. In those instances where
authorization to charge is included, processing delays are encountered in returning the papers to the PTO Finance
Branch in order to apply these charges prior to action on the cases. Authorization to charge the deposit account for
any fee deficiency should be checked. See the Notice of April 7, 1986 (1065 0.6. 31-33).

6. If any additional extension and/or fee is required, charge Account No. 23-0442.

AND/OR

If any additional fee for claims is required, charge Account No. 23-0442.

Signature of Practitioner

Reg. No.: 45,858 Andrew T. Hyman

Ware, Fressola, Van Der Sluys & Adolphson LLP

Bradford Green, Building Five

Telephone No.: (203) 261-1234 755 Main Street, PO. Box 224

Monroe, CT 06468

Customer No.: 004955

(Amendment Transmittal [9-19] - page 4 of 4)

SANDISK Exhibit 1004, Page 275 of385



SANDISK Exhibit 1004, Page 276 of 385

 Application at Docket Number

' 9/400)”. 9‘8

SMALL ENTITY‘ '- A OTHER THAN
TYPE 1:! 0R SMALL ENTITY

‘ I ‘RATE

msIéFEE 375.00 on =
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United Stats Patent and Trademark Office
Adam: COMMISSIONER FOR PATENTS P40. Box 1450

Alexandria. Vitginia 22313460www.mptmgov

10/401,333 03/26/2003 Kimmo Myliy 915~005.43 4941 '

WARE FRESSOLA VAN DER SLUYS & m,“ H
ADOLPHSON, LLP

BRADFORD GREEN BUILDING 5
755 MAIN STREET, P 0 BOX 224 ms
MONROE, CT 06468

DATE MAILED: 03/23/2006

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

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/401 ,338 MYLLY, KIMMO

Office Action Summary Examine, Art Unit

2115 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however. may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- lf 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

1M] Responsive to communication(s) filed on_

2a)® This action is FINAL. 2b)[:l This action is non-final.

3):] 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 Quay/e. 1935 CD. 11, 453 CC. 213.

Disposition of Claims

4) Claim(s)1-_26 is/are pending in the application.

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

5)I:] Claim(s) __ is/are allowed.

6)® Claim(s)g is/are rejected.

DE] Claim(s) __ is/are objected to.

8)I:I Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)l:l The specification is objected to by the Examiner.

10)|:I The drawing(s) filed on_ is/are: a)Ij accepted or b)I:] 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):] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12):] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)EI All b)|:l Some * c)[:l None of:

11:] Certified copies of the priority documents have been received.

2E] Certified copies of the priority documents have been received in Application No._

3E] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
Attachment(s)

1) E] Notice of References Cited (PTO-892) 4) [:l Interview Summary (PTO-413)

2) E] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper NOISI/Ma“ Date-_
3) [:1 lnforrnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) D Notice of Informal Patent Application (PTO-152)

Paper Nois)/Mail Date . 6) D Other: .
US. Patent and Trademark Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060317
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Art Unit: 2115

DETAILED ACTION

Response to Arguments

Applicant's arguments filed 27 December 2005 have been fully considered but they are

not persuasive.

Reiections based on 35 U.S.C. 112:

Regarding claims 2, 4, 8, 10, 12, 13, 17, and 24, applicant has argued that the word

“substantially” does not necessarily render the claims indefinite.

It is the opinion of the examiner that, when taking into account the context, the word

“substantially” does indeed render the claim indefinite. By way of example, claims 2 recites:

“The method of according to claim 1, wherein said first maximum value is used as a

default value for the power consumption, wherein the power consumption of the peripheral

device is set, at a startup stage, to be substantially not higher than said first maximum value."

The particular wording used by applicant (“substantially not higher”) appears to

communicate that the power consumption for the device is set to any level that is not higher

than the first maximum value — eg. the power consumption may be equal to the first maximum

value, it may be somewhat lower than the first maximum value, it may be considerably lower

than the first maximum value, etc. Taken as a whole, the phrase “substantially not higher” lacks

clarity in regards to the level at which the power consumption is being set. As an alternative,

had the applicant chosen a wording such as “not substantially higher", then the word

“substantially” would not render the claim indefinite (per MPEP 2173.05(b)(D)). In the

alternative wording, the limitation may read as meaning “setting the power consumption to a

level marginally higher than the first maximum power value."
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Reiections based on prior art:

Regarding independent claims 1, 9, 16, and 20, applicant's usage of the word

“maximum” appears to lack any significant meaning in the context of the claims. By way of

example, applicant has recited at least three “maximum” values for power consumption in claim

1 - a first maximum value, a second maximum value higher than the first maximum value, and a

third maximum value that is between the first and second maximum values. Examiner fails to

understand how all three power levels can be considered “maximum” when one of the three is

higher than the other two. Since the applicant has not provided any legitimate definition for

what “maximum” defines, examiner has interpreted the limitations in the broadest possible

sense. As such, any prior art reference that determines a power consumption level for a

peripheral device that is between a first power level and a second power level that is higher than

the first power level may be considered as anticipating the limitations of these claims.

Based on this interpretation, Amoni teaches a method for determining power

consumption for a peripheral device, the method comprising:

determining a first power level [Fig. 6A, step 611, 100 mA @ 5V minimum power];

determining a second power level higher than the first [max threshold, step 619];

setting a power level between the first and second power levels [step 625, col. 8, lines

30-39].

Robinson teaches:

determining a first power level [Fig. 6, step 130, col. 11, lines 31-34, standby power

levels];

determining a second power level higher than the first [step 132, peak power levels];

setting a power level between the first and second power levels [step 136, reduced

power level].
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McKeen teaches:

determining a first power level [col. 1, lines 39-50, col. 2, lines 55-67, 8 dBm minimum

power output level];

determining a second power level higher than the first [28 dBm maximum power output

level];

setting a power level between the first and second power levels [setting current draw to

400 mA].

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 2, 4, 8, 10, 12, 13, 17, and 24 are rejected under 35 U.S.C. 112, second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject

matter which applicant regards as the invention.

Regarding claim 2, applicant has used the word “substantially” in line 5 to describe the

difference in degree between a power consumption setting and a first maximum limit. The

usage of “substantially” does not unambiguously limit the scope of applicant’s claims. Claims 4,

8, 10, 13, 17, and 24 are also rejected on this basis.

Claim Rejections - 35 USC § 102

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 -
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

(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. -

Claims 1-5, 9, 10, and 14-21, are rejected under 35 U.S.C. 102(b) as being anticipated

by Amoni et al., US. Patent No. 5,884,0861 (claims 1, 2, 4, 9, 10, 16, 17, and 20), and

Robinson, US. Patent No. 5,532,945 (claims 1, 3, 9, 16, and 20).

Claims 1, 9, 14-16, and 18-20 are rejected under 35 U.S.C. 102(e) as being anticipated

by McKeen et al., US. Patent No. 6,785,836“.

Regarding claim 1, each of Amoni, Robinson, and McKeen teaches:

a method for determining the power consumption in an electronic device, to which a

peripheral device is connected, to which the power is supplied from the electronic device

[Amoni, col. 2, lines 32-44, Fig. 6A/68, Robinson, Fig. 6], wherein the method comprising

determining, for the power consumption, at least a first maximum value [Amoni, Fig. 6A, step

611, Robinson, Fig. 6, step 130, col. 11, lines 31—34] and a second maximum value [Amoni, Fig.

6, step 619, max threshold, Robinson, Fig. 6, step 132, peak power] which is higher than the

first maximum value, and performing, between the electronic device and the peripheral device,

setting of a maximum for the power consumption of the peripheral device to a value which is

between said first and second maximum values [Amoni, Fig. 6, step 625, Robinson, Fig. 6, step

136, reduced power, McKeen, col. 1, lines 39-50].

1 Applicant-cited reference.
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Regarding claim 2, Amoni teaches:

the method according to claim 1, wherein said first maximum value is used as a default

value for the power consumption, wherein the power consumption of the peripheral device is

set, at the startup stage, to be substantially not higher than said first maximum value [col. 8,

lines 19-22].

Regarding claim 3, Robinson teaches:

the method according to claim 1, wherein said second maximum value is used as the

highest allowable value for the power consumption [Fig. 6, step 132, peak power].

Regarding claim 4, Amoni teaches:

the method according to claim 1, wherein messages are transferred between the

electronic device and the peripheral device for setting the power consumption of the peripheral

device to a value substantially between said first maximum limit and said second maximum limit

[col. 6, line 32ff, “Auxiliary Power Communication Protocol”].

Regarding claim 5, Robinson teaches:

the method according to claim 1, wherein at least one content is stored in the peripheral

device, to be used in connection with the electronic device, wherein at the stage of storing the

content, the power consumption set for the peripheral device is a value corresponding to said

second maximum limit, and at the stage of using the content, the power consumption set for the

peripheral device is a value corresponding to said first maximum limit [col. 1, line 67 to col. 2,

line 3].

Regarding claims 9, 10, 16, 17, and 20, Amoni teaches the method of claims 1 and 4.

Amoni also teaches the system, the electronic device, and the peripheral device to implement

the claimed method.

2 US. issued patent of applicant-cited reference, WO 02/07494 A2.
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Regarding claims 14, 15, 18, and 19, McKeen teaches the method of claim 1. McKeen

also teaches the system and the electronic device to implement the claimed method, as recited

in claims 9 and 16. McKeen also teaches that the electronic device is portable and comprises a

means for performing mobile stations functions [hand-held PC and PC card radio transceiver,

col. 1, lines 39-44].

Regarding claim 21, Robinson teaches the method of claims 1 and 5. Robinson also

teaches the peripheral device recited in claim 20 and the storage of content recited in claim 21.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 USC. 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.

Claims 6, 11. and 22 are rejected under 35 USC. 103(a) as being unpatentable over

Amoni in view of Yonezu et al., US. Patent No. 4,841 ,4403.

Regarding claims 6, 11, and 22, Amoni teaches that a clock signal is generated in the

device, but does not teach that the power consumption is controlled by adjusting the frequency

of the clock signal.

Yonezu teaches that power consumption may be reduced by inhibiting a control clock

signal for a peripheral device [abstract].

3 Applicant-cited reference.
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It would have been obvious to one of ordinary skill in the art to modify Amoni using the

teachings of Yonezu. Both Amoni and Yonezu disclose methods of power control for peripheral

devices. The addition of Yonezu’s teaching would improve Amoni by providing a way to reduce

power consumption.

Claims 7, 12, and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over Amoni

in view of Gupta et al., US. Patent No. 5,996,083.

Regarding claims 7, 12, and 23, Amoni teaches that the peripheral device comprises a

bus, but does not teach controlling power consumption by controlling a width of the bus.

Gupta teaches a technique wherein power consumption in a processor is reduced by

changing the width of a bus [col. 9, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Amoni by

providing a capability to modify the bus width, as taught by Gupta. The teachings of Gupta

would improve the system of Amoni by reducing the number of data lines driven on the bus,

thus reducing the overall power consumption.

Claims 8, 13, and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Holder, Jr., US. Patent No. 5,892,729.

Regarding claims 8, 13, and 24, Robinson teaches that the peripheral device comprises

one or more storage blocks, but does not teach the controlling of the number of storage blocks

processed.

Holder teaches a memory comprising multiple storage banks which may be selectively

activated [col. 3, lines 21-32].
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It would have been obvious to one of ordinary skill in the art to modify Robinson by

providing selectable memory banks, as taught by Holder. The teachings of Holder would

improve the system of Robinson by providing selectable memory banks so as to reduce power

consumption.

Regarding claim 25, it would have been obvious to one of ordinary skill in the art to store

the first and second maximum values in the peripheral device.

Regarding claim 26, it would have been obvious to one of ordinary skill in the art to apply

the teachings of Robinson to a multimedia card peripheral device.

Conclusion

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 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 mailing date

of this final action.

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ji H. Bae whose telephone number is 571—272-7181. The examiner can

normally be reached on Monday-Friday, 10 am to 6:30 pm.
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I If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for the

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

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

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

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

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

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

PAIR system, contact the Electronic Business Center (EBC) at 866—217-9197 (toll-free).

Ji H. Bae

Patent Examiner

Art Unit 2115

ii.bae@usgto.gov
571-272-7181

(if; 

SANDISK Exhibit 1004, Page 287 of385



SANDISK Exhibit 1004, Page 288 of 385

Applicant(s)/Patent under
Reexamination

MYLLY, KIMMO
Art Unit

2115

QNIortnOcIn0fi3.wM...
Index of Claims

llllllHllHllHlIll|l|lfl|¢l|ll|||||MINI"ill!
10/401 ,338
Examiner

Ji H. Bae

(Through numeral) Non-Elected
Cancelled

a ObjectedInterferenceRestricted

123457801234567890123456789012345679134567890000000011111111112222222222333333333444444445. 11111111111111111111111111111111111111414111111E-------------------------------------------------- 5556666577777777778888899994|E-n-E-n-n-n-E-E-nn--------—---—--—-—-mSEflMflflflflflflflflflflflflflMIMEMMMMMMMIIIIllllllllllllllllllll eggMflflflflflflflflflflflflflflflflflflttq4¢4¢lllllllllllllll123701.2345678901234567890123456789012345678901111.11114|12222222222333333333344444444445finE-E-n-E-------------------= 
Part of Paper No. 20060317U.S. Patent and Trademark Office

SANDISK Exhibit 1004, Page 288 0f385



SANDISK Exhibit 1004, Page 289 of 385

Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPA RTIWENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

AbundrigVugum" 223134450“VJ.me

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII CONFIRMATION No. 4941
Bib Data Sheet

 

FILING DATE

SERIAL NUMBER 03/26/2003 GROUP ART UNIT

10/401,338 2115

RULE

ATTORNEY

DOCKET NO.

915-00548

‘ PPLICANTS

Kimmo Mylly, Tampere, FINLAND;

** *********‘ki‘kii‘ii‘ii‘k‘ki'ki'ki

** ********************

FINLAND 20020594 03/27/2002 X6

IF REQUIRED, FOREIGN FILING LICENSE GRANTED

yes D no STATE OR SHEETS TOTAL INDEPENDEN
D yes D no D Met after. my .

G COUNTRY DRAWING CLAIMS CLAIMSll}!
,, - ' Initials FINLAND 26 4

‘ DOLPHSON, LLP
BRADFORD GREEN BUILDING 5

755 MAIN STREET, P 0 BOX 224

Method and a system for determining the power consumption in connection with an electronic device, and an
electronic device

Cl All Fees

FEES: Authority has been given in Paper D 1.16 Fees ( Filing )
No. to charge/credit DEPOSIT ACCOUNT

FILING FEE No. for following:

RECEIVED

 
http ://neo : 8000/PrexServlet/PrexAction?serviceName=BibDataSheet8lsz?&<1¥fi5)f§gE,‘13}121g(«§t5}>(§0.4 P3/1 72%806I. 1 1 ’, age , 0f385



SANDISK Exhibit 1004, Page 290 of 385

915-005.048

 

 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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‘2)” ~, lication of: Kimmo MYLLY413mg?” pp

U.S. Serial No.: 10/401,338 Examiner: Ji H. Bae

Filed: March 26, 2003 Group Art Unit: 2115

For: A METHOD AND SYSTEM FOR DETERMINING THE POWER

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, AND

AN ELECTRONIC DEVICE

Mail Stop RCE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

RESPONSE TO FINAL OFFICE ACTION AND

REQUEST FOR CONTINUED EXAMINATION

Sir:

In response to the final Office Action of March 23, 2006, applicant respectfully

requests reconsideration of the rejections of the claims of the above—referenced patent

application in View of the following amendments and remarks. Please amend the

application as follows.

CERTIFICATE OF MAILING

l hereby certify that this correspondence is being deposited with the United States Postal Service on the
date shown below with sufficient postage as first class mail in an envelope addressed to Mail Stop Amendment,
the Commissioner for Patents, PO. Box I450, Alexandria, VA 22313-1450

-

Margery B. 0d

Dated: ¥fl3/
06/27/2006 CHBUYEHE 00000026 10401338

02 FC:1201 400.00 Op
03 FC:1202 300.00 HP
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IN THE CLAIMS:

1. (Currently Amended) A method comprising:

for—detemainiflg initiating determination ofpower consumption in an

electronic device, to which a peripheral device is connected, to and from which the power is

supplied to the peripheral device; eemprises

reading fiom a memog, detem-ini—ngrfer in order to determine a maximum of

the power consumption, at least a first maximum limiting value and a second maximum

limiting value which is higher than the first maximum limiting value; value; and

 

maximum—fer setting the maximum of the power consumption ef—theperi-pheral—deviee to a

value which is between said first and second maximum limiting values.

2. (Currently Amended) The method according to claim 1,

wherein said first maximum value is used as a default value for the

power consumption, a_n_d

wherein the power consumption ofthe peripheral device is set, at a startup

stage, to be substantiallyflet—hi-gher not substantiall hi er than said first maximum

limiting value.

3. (Currently Amended) The method according to claim 1, wherein said second maximum

limiting value is used as a highest allowable value for the power consumption.

4. (Currently Amended) The method according to claim 1, wherein messages are

transferred between the electronic device and the peripheral device for setting the maximum

o_f the power consumption of the peripheral device to a value substantially between said first

maximum limiting value and said second maximum limiting value.
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5. (Currently Amended) The method according to claim 1, wherein at least one content is

stored in the peripheral device, for use in connection with the electronic device, wherein at a

stage of storing the content, the power consumption set for the peripheral device is a value

corresponding to said second maximum value, and at a stage of using the content,

the power consumption set for the peripheral device is a value corresponding to said first

maximum limiting value.

6. (Previously Presented) The method according to the claim 1, wherein at least one clock

signal is generated in the peripheral device and wherein the power consumption of the

peripheral device is controlled by adjusting the frequency of at least one clock signal.

7. (Previously Presented) The method according to the claim 1, wherein the peripheral

device comprises at least one bus and that the power consumption of the peripheral device is

controlled by controlling a width of said bus.

8. (Currently Amended) The method according to the claim 1, wherein the peripheral

device is provided with two or more storage blocks [[(2)]] controlled by controlling a

number of storage blocks processed by the peripheral device substantially simultaneously.

9. (Currently Amended) A system comprising

a peripheral device;

an electronic device with means for connecting aperipheral the peripheral

device and means for supplying power to the peripheral device, and whieh—system—eemprises

means for determining power consumption,

wherein at least a first maximum limiting value and a second maximum

limiting value which is higher than the first maximum limiting value are defined stored for
 

the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is

between said first maximum limiting value and second maximum limiting value.
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10. (Currently Amended) The system according to claim 9, further comprising means for

transferring messages between the electronic device and the peripheral device for setting the

power consumption of the peripheral device to a value substantially between said first

maximum limiting value and said second maximum limiting value.

11. (Previously Presented) The system according to claim 9, wherein the peripheral device

comprises means for generating at least one clock signal, and wherein the system comprises

means for controlling the power consumption of the peripheral device by adjusting the

frequency of said at least one clock signal.

12. (Previously Presented) The system according to claim 9,

wherein the peripheral device comprises at least one bus, and

wherein the system comprises means for controlling the power consumption

of the peripheral device by adjusting a bus width of the peripheral device.

13. (Currently Amended) The method mm according to the claim 9,

wherein the peripheral device is provided with two or more storage blocks,

and

wherein the means for controlling the power consumption of the peripheral

device comprise means for adjusting a number of storage blocks processed by the peripheral

device substantially simultaneously.

14. (Previously Presented) The system according to the claim 9, wherein the electronic

device is a portable electronic device .

15. (Currently Amended) The system according to claim 14, further comprising means for
 

performing mobile station functions.
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16. (Currently Amended) An electronic device provided—with comprising:

means for connecting a peripheral device-and delicg,

means for supplying power to the peripheral deviee; @119; and

means for determining power consumption,

wherein at least a first maximum value and a second maximum

value which is higher than the first maximum value are defined for the

power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is

between said first maximum limiting value and said second maximum limiting value.

17. (Currently Amended) The electronic device according to claim 16, further comprising
 

means for transmitting messages from the peripheral device and for receiving

messages to the peripheral device, to set the maximum power consumption of the peripheral

device to a value substantially between said first maximum limiting value and said second

maximum limiting value.

18. (Previously Presented) The electronic device according to claim 16, wherein it is a

portable electronic device.

19. (Currently Amended) The electronic device according to claim 18, further comprising

means for performing mobile station functions.
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20. (Currently Amended) A peripheral device comprising: prefidedwith

means for connecting the peripheral device to an electronic device for

supplying power to the peripheral device,

wherein at least a first maximum limiting value and a second maximum

value which is higher than the first maximum value, are defined for power

consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption of the peripheral device to a value which is between said first maximum

limiting value and said second maximum limiting value.

21. (Previously Presented) The peripheral device according to claim 20, wherein at least

one content is stored in the peripheral device for use in connection with the electronic

device.

22. (Currently Amended) The peripheral device according to claim 20, further comprising
 

means for generating at least one clock signal and

means for controlling the power consumption of the peripheral device by

frequency control of said at least one clock signal.

23. (Currently Amended) The peripheral device according to claim 20, further comprising
 

at least one bus and

means for controlling the power consumption of the peripheral device by

controlling a bus width of said bus of the peripheral device.

24. (Currently Amended) The peripheral device according to the claim 20,

wherein the peripheral device is provided with two or more storage blocks,

and

that wherein the means for controlling the power consumption of the
 

peripheral device comprise means for controlling a number of storage blocks processed by

the peripheral device substantially simultaneously.
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25. (Currently Amended) The peripheral device according to the claim 20, wherein said

first maximum limiting value and said second maximum limiting value are stored in the

peripheral device.

26. (Previously Presented) The peripheral device according to the claim 20, wherein said

peripheral device is a MultiMediaCardTM peripheral device.

27. (New) An electronic device comprising:

a connector configured to connect a peripheral device;

a power supply configured to supply power to the peripheral device; and

a power gauge configured to determine power consumption,

wherein at least a first maximum limiting value and a Second maximum

limiting value which is higher than the first maximum limiting value are defined for the

power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is

between said first maximum limiting value and said second maximum limiting value.

28. (New) The electronic device according to claim 27, further comprising

a transceiver configmred to transmit messages from the peripheral device and

for receiving messages to the peripheral device, to set the maximum power consumption of

the peripheral device to a value substantially between said first maximum limiting value and

said second maximum limiting value.
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29. (New) A peripheral device comprising:

a connector configured to connect the peripheral device to an electronic device

for supplying power to the peripheral device,

wherein at least a first maximum limiting value and a second maximum

limiting value which is higher than the first maximum limiting value, are defined for power

consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption of the peripheral device to a value which is between said first maximum

limiting value and said second maximum limiting value.

30. (New) The peripheral device according to the claim 29, wherein said first maximum

limiting value and said second maximum limiting value are stored in the peripheral device.

31. (New) The electronic device according to claim 27, wherein it is a portable electronic

device.

32. (New) The electronic device according to claim 27, further comprising a memory

configured to store the first maximum limiting value and the second maximum limiting

value.
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REMARKS

The independent claims are claims 1, 9, 16, and 20 plus new claims 27 and 29.

Claims 1-26 are rejected. Claims 1-32 are now pending. All of the present amendments

are fully supported by the specification as originally filed, and introduce no new matter.

Amended Claim 2 is Not Indefinite

Claim 2 is now amended to state that the power consumption is “not substantially

higher than a maximum” (instead of “substantially not higher”). This wording was

suggested in the final Office Action, at page two.

Regarding claims 4, 8, 10, 12, 13, 17, and 24 rejected under 35 U.S.C. § 112,

Applicant respectfully refers to MPEP § 2173.05(b)(D) which states that the term

“substantially” is often used in a claim without rendering the claim indefinite. Applicant

therefore traverses these indefiniteness rejections, for the reasons provided at MPEP §

2173.05(b)(D).

The Amended Independent Claims are not Anticipated by the Cited Prior Art

Independent claims 1, 9, 16, and 20 are rejected as anticipated under 35 U.S.C. §

102 by Amoni (US. Patent No. 5,884,086), and also Robinson (US. Patent No.

5,532,945), and also McKeen (US. Patent No. 6,785,830). However, the independent

claims are now amended to clarify the meaning of the word “maximum.”

As seen in amended claim 1, for example, it is now clarified that the first value

and the second value are values for the maximum, the maximum being not yet

set. Then the maximum is set, so that it falls between the limiting values. Claim 1 also

clarifies that the first value and the second value are read from a memory. As indicated

in claim 25, the memory may be located in the peripheral device.

The present invention is very useful when a peripheral device comes into contact

with an electronic device that supplies power to the peripheral device. The peripheral

device provides a range within which the maximum power consumption must fall, and

the maximum power consumption is then determined, e.g. by the interaction described in

claim 4.

SANDISK Exhibit 1004, Page 298 of385



SANDISK Exhibit 1004, Page 299 of 385

915-00548

10/401,338

The idea that the first and second maximum limiting values are stored is

discussed, for example, at page 8, line 23 of the application (also see page 13 discussing

that a memory card may be used at the peripheral device). Also, at least page 8, line 22

discusses that the first and second values are “maximum limits” (from between which the

maximum will be selected).

The Amoni reference discloses a system and a method for supplying power to a

peripheral device in a computer system. According to Amoni, the peripheral device

instructs the main device to provide the necessary power to the peripheral device. The

power level is not adjusted (handshaked) but the peripheral device is supplied with the

power level it needs. In the main device there are switches for selecting a certain, fixed

power level (col. 2, lines 40—44). The Amoni document does not mention anything about

a maximum level, nor does it mention anything about using a certain value for the power

level which is less than or equal to a maximum value. Moreover, the Amo'm' document

does not teach anything about adjusting the power level to a value which is between two

different maximum values.

McKeen discloses a radio modem card which is intended to be used in connection

with a portable PC device. The maximum transmission power of the radio modem card is

adjusted to a value which is between two different power levels defined in a standard of a

mobile communication system. The maximum transmission power is within allowed

tolerances. The limitation of the transmission power is implemented so that the maximum

current consumption of the power amplifier of the radio modem card is limited to a

certain maximum value. This maximum value is defined in such a way that the total

current consumption of the radio modem card does not exceed a predetermined value.

The aim of this arrangement is to prevent the radio modem card from overloading the PC

device from which the power is supplied to the radio modem card. This is necessary

because, according to the example disclosed in McKeen, batteries are used as the power

source of the PC device and the current which can be supplied from the batteries is

limited.

McKeen discloses the limitation of the transmission power between two standard

values. This non-standard transmission power level is defined on the basis of how much

power the power source of the PC device can supply to the radio modem card. The non-

10
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standard power level is thus set to such value which allows the use of the maximum

available current from the PC device. Therefore, a separate power source is not needed in

the radio modem card to enable the use of the maximum transmission power of the radio

modem card.

The solution ofMcKeen is quite different from the solution of the present claimed

invention. In the present application, at least a first and a second maximum values are

defined for the power consumption, and the maximum of the power consumption is set to

a value which is substantially between said first and second maximum value. In the

system ofMcKeen the portable PC device does not affect the adjustment of the

transmission power of the radio modem card. In other words, in the system ofMcKeen no

actions are taken between the PC device and the radio modem card to set the power

consumption of the radio modem card. This means that the radio modem card always sets

its power consumption to a certain value independent of the device to which the radio

modem card is connected. Further, the adjustment of the transmission power and the

adjustment of the power consumption are not the same issue. The adjustment of the

transmission power determines how much power can be transmitted from the card and

the adjustment of the power consumption determines how much power the card itself

draws from the power source. The standard maximum power levels for the transmission

power do not determine any limits for the power consumption of the card.

The Applicant also respectfully points out that the limitation of the transmission

power of power amplifier of the radio modem card does not directly limit the power

consumption of the radio modem card. It may happen that although the transmission

power is limited, the power consumption of the radio modem card may still vary due to

alterations in the power consumption of other electronics of the radio modem card. In the

solution disclosed by Robinson, a “power resource table” stored at the host is used, which

table is updated and it can be read by the card.

On page 6 of the Office Action, several dependent claims are rejected in view of

Yonezu (US Patent No. 4,841,440), or in view of Gupta (US. Patent No. 5,996,083), or in

view ofHolder (US. Patent No. 5,892,729). Yonezu discloses a solution where the

idle/standby power consumption is controlled to the minimum. Holder discloses power

consumption by controlling the clock connecting to different integrated circuits. Gupta

11
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also discloses a solution which seems to comprise two-way handshakes. There is a

register on the host side, according to which the external device controls its function (the

document mentions controlling the bandwidth as one way to decrease power

consumption if the host register indicates a smaller maximum consumption than what is

required for the external device).

Because all of the present independent claims should be allowable, the claims

depending therefrom should also be allowable, notwithstanding Yonezu, Gupta, and

Holder.

Further Comments About the Present Application

The invention of the present application provides an improved method and system

for determining the power consumption to be suitable in each situation. The invention is

based on the idea that at least a first and a second maximum value are determined for the

power consumption, wherein the electronic device and the peripheral device set the

power consumption to a value between these first and second maximum values. Thus, in

different operating situations, for example the peripheral device can adjust its power

consumption to be suitable for the situation.

By the method according to the invention, it is possible to avoid the use of an

unnecessarily large regulator in an electronic device, which saves costs, and wherein the

size of the electronic device can, in some cases, be reduced and, on the other hand,

problems of heating caused by high power consumption can be avoided. Also the power

consumption can be reduced, which is advantageous particularly in portable devices. By

means of the invention, the peripheral device connection can also be provided with

flexibility, because the power consumption of the peripheral device can be adjusted and

set to a value suitable for each situation of use. Furthermore, the invention makes it

possible that new peripheral devices to be developed will function in connection with

electronic devices made earlier, and existing peripheral devices will function in

connection with new electronic devices to be developed. None of these advantages can

beachieved by the cited references.

12
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CONCLUSION

Thus, the Examiner is asked to kindly reconsider the Office Action in the light of

the arguments presented herein, and to correspondingly issue a favorable Office Action at

the next stage of the proceedings. The present amendments raise no new issues, and 4

introduce no new matter.

Early allowance of all independent claims (and the pending claims depending

therefrom) is earnestly solicited. Applicant would be grateful if the Examiner would

please contact Applicant’s attorney by telephone if the Examiner detects anything in the

present response that might impede a speedy allowance.

Dated: jun 9.1.2006

WARE, FRESSOLA, VAN DER

SLUYS & ADOLPHSON LLP

Building Five, Bradford Green

755 Main Street, PO. Box 224

Monroe, CT 06468

Telephone: (203) 261—1234

Facsimile: (203) 261-5676
USPTO Customer No. 004955

13

Respectfully submitted,

M7fl~y-
Andrew T. Hyman

Attorney for Applicant

Registration No. 45,858
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5%
Practitioner’s Docket No.M PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE In re application oi: K. Myl 1y
Application No.: 10/ 401, 338 Group No.: 2115
Filed: March 26, 2003 Examiner: J. Bae
FOFI Method and System for Determining the Power Consumption

in Connection with an Electronic Device, and an

Commisgd‘rfifi LISP pgtgngeVice
Washington, DC. 20231

REQUEST FOR CONTINUED EXAMINATION (RCE)
(37 C.F.R. § 1.114)

1. Applicant hereby requests continued examination, in accordance with 37 C.F.R.
§ 1.114, for the above identified application.

NOTE: 37 C.F.R. 5 1.114 Request for continued examination:

“(a) It prosecution in an application is closed, an applicant may request continued examination of
the application by filing a submission and the fee set forth in § 1.17(e) prior to the earliest of:

(1) Payment of the issue fee, unless a petition under § 1.313 is granted;

(2) Abandonment of the application; or

(3) The filing of a notice of appeal to the U.S. Court of Appeals for the Federal Circuit under
35 U.S. C. 141, or the commencement of a civil action under 35 U.S.C. 145 or 146, unless the appeal
or civil action is terminated.

(b) Prosecution in an application is closed as used in this section means that the application is
under appeal, or that the last Office action is a final action (§ 1.113), a notice of allowance (§ 1.311),
or an action that otherwise closes prosecution in the application.
 

CERTIFICATION UNDER 37 ¢.F.R. §§ 1.8(3) and 1.10‘

(When using Express Mail, the Express Mail label number is mandatory:
Express Mail certification is optional.)

I hereby certify that. on the date shown below, this correspondence is being:
MAILING

y deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents.
Washington, DC. 20231

37 C.F.R. § 1.8(3) 37 C.F.R. § 1.10 '

26mm sufficient postage as first class mail. D as “Express Mail Post Office to Addressee"(mandatory)Mailing Label No.

TRANSMISSION

E] facsimile transmitted to the Patent and Trademark Office, (703) ____-____._..

 

 

 

  Signature

Margery B. Hood
(type or print name of person certifying)

Date:

' Only the date of filing (5 1.6) will be the date used in a patent term adjustment calculation. although the date
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See 5 1. 7030). Consider "Express Mail Post Office to Addressee" (5 1.10) or facsimile transmission
(§ 1.6(d)) for the reply to be accorded the eariiest possible filing date for patent term adjustment calculations.

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—-page 1 of 6)

06/27/2006 CNGUYEN2 00000026 10401338

01 FC:1801 790.00 0P
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(c) A submission as-used in this section includes, but is not limited to, an information disclosure
statement, an amendment to the written description, claims, or drawiDQS. new arguments. or new
evidence in support of patentability. If reply to an Office action under 35 U.S.C. 132 is outstanding,

I the submission must meet the reply requirements of § 1.111.

(d) If an applicant timely files a submission and feeset forth in § 1.17(e), the Office will withdraw
the finality of any Office action and the submission will be entered and considered. If an applicant
files a request for continued examination under this section after appeal, but prior to a decision on
the appeal, it will be treated as a request to withdraw the appeal and to reopen prosecution of the
application before the examiner. An appeal bn'ef under § 1.192 or a reply brief under § 1.193(b), or
related papers, will not be considered a submission under this section. "

NOTE: An applicant may file a submission under 37 CFR 1.114 containing only an inf0rmation disclosure
statement (37 CFR 1.97 and 1.98) in an application subject to a notice of allowance under 35 U.S.C.
§ 151. An appeal brief or a reply brief (or related papers) will not be considered a submission under
37 CFR 1,114. See 37 CFR 1.114(d). The submission, however, may consist of the arguments in a

previously filed appeal brief or reply brief, or may simply consist of a statement that incorporates by
reference the arguments in a previously filed appeal met or reply brief. In addition, a previously filed
amendment after final may satisfy this submission requirement. American Inventor's Protection Act of
1999. Question & Answer A5.

NOTE: Even though an RCE is improper (e.g., because it was filed before the prosecution is closed), an
amendment submitted with the RCE will still be entered and considered by the examiner since it was

timely filed and responsive to the non-final Office action in compliance with 37 CFR 1111. American
Inventor's Protection Act of 1999, Question & Answer A4.

WARNING: 35 US. C. 132(b) and § 1.114 provide for the continued examination of an application and not
examination of a continuing application). Accordingly, the Office will not permit an applicant to
obtain continued examination on die basis of claims that are independent and distinct from the

claims previously claimed and examined. Notice of March 10, 2000, 65 Fed Reg 14865, at 14868.

WARNING: The provisions of 37 CFR 1.1 14 also do not apply (1) to a provisional application; (2) an application
for a utility or plant patent filed under 35 U.S.C. 1 1 1 (a) before June 8, 1995; (3) an international
application filed under 35 U.S. C. 363 before June 8, 1995; (4) a patent under reexamination or
(5) an application for a design patent. 37 CFR § 1.114(6).

WARNING: The PTO has pointed out why 5 1.97(b) does not provide that an information disclosure statement
will be considered if it is filed within three months after the date of a request for continued

examination under § 1.114. The PTO explained that since an RCE filing is a reply under 35 U.S.C.
132, the applicant may be entitled to patent term adjustment if the Office does not act on an
application containing a request for continued examination under § 1. 1 14 within four months. See
35 U.S.C. 154(b)(1)(A)fir). Thus, the Office cannot delay action on RCEapplications for three months
to determine whether an information disclosure statement will be filed. The Office, however, is

adopting provisions ( § 1.103(c)) for a limited suspension of action after the filing of a request for
continued examination under § 1.114, for the applicant to obtain additional time (prior to the
issuance of the next Office action) to provide an information disclosure statement (or amendments,
or an affidavit or declaration) after the filing of the RC5. See, Notice of August 16, 2000, "Request
for Continued Examination Practice and Changes to Provisional Application Practice; Final Rule",

65Fed. Reg, pages 50091-50105, at page 50100 (comment 11); 06: September 5, 2000, pages
13—24

WARNING: One of the time periods excluded from patent term adjustment is the time consumed by a continued
examination request under 35 US. C. 132(b) (§ 1 . 1 14(b) (1)).

WARNING: The Office will not suspend action in an application when a reply by the applicant is outstanding.
35 US. C. 133 requires an applicant to "prosecute the application" within six months of an Office
action (or a shorter period as set in the Office action) to avoid abandonment of the application.
If an applicant files a request for continued examination but does not also provide any submission
(in reply to the prior Office action) within the period for reply to the prior Office action, the application
is abandoned by operation of law (35 U.S.C. 133).

The Office will treat a request for continued examination under § 1.114 containing a bona fide
submission that is not fully responsive to the prior Office action under the practice set forth in
§ 1.135(c). In addition, under the limited suspension of action provisions of § 1.103(c), an applicant
must still file a request for continued examination practice in compliance with 5 1.114, but may
obtain additional time (prior to the issuance of the next Office action) to provide an information
disclosure statement. amendments, or an affidavit or declaration after the filing of the request for
continued examination.

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-641—page 2 of 6)
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See, Notice 01 August 16, 2000, "Request for Continued Examination Practice and Changes to
Provisional Application Practice; Final Rule",'65Fed. Reg, pages 50091—50105, at page 50102
(comment 20); 06: September 5, 2000, pages 13—24] Page 50102

WARNING: Section 1.97(b) does not provide that an information disclosure statement will be considered if

it is filed within three months after the date of a request for continued examination under § 1. 114.

NOTE: There is no limit to the number of times the lee for continued examination may be submitted. Notice
of March 10, 2000, 65 Fed Reg 14865, at 14868.

NOTE: Unlike a continuation application, a continued examination request can utilize the mailing procedure
of 37 CFR 1.8. See 37 CFR § 1.8(a)(2)(i)(A).

Continued Prosecution Request Fee $m

TIME REQUEST IS BEING MADE

2. This request is being submitted (Check appropriate item(s) below):

i 1% Prior to abandonment of the application
ii. D Payment of the issue fee

U Prior to payment of issue fee

[3 Issue fee has been paid but a petition under § 1.313 has been granted

iii. [:1 Prior to a decision on appeal to the Board of Patent Appeals & Interferences

El A notice is being separately sent to the Board of Patent Appeals &
Interferences that this Request for Continued Examination is being filed.

NOTE: It such a notice is not sent to the Board then may refuse to vacate a decision rendered after the filing
of the RC5 but before recognition by the Office of the RC5 request under § 1.114.

iv. [:1 Appeal to the U.S. Court of Appeals of the Federal Circuit under 35 U.S.C. 145
or D Commencement of a civil action under 35 U.S.C. 146

E] Prior to the filing of such appeal or commencement of civil action

El Such appeal or commencement of civil action has been terminated

ENCLOSURES

3. Enclosed herewith is/are:

WARNING: If reply to a final or non-final Office action under 35 U. S. C. 132 is outstanding, the submission
must meet the reply requirements of § 1.111. 37 C.F.R. § 1.114(b).

C] An information disclosure (37 C.F.R. § 1.98)

D Form PTO-1449 (PTO/SB/08A and 088)

[Z An amendment

[3 New arguments

D New evidence in support of patentability

C] Other:

Continued Prosecution Request Fee $1M

(Request for Continued Examination (ROE) (37 C.F.R. § 1.114) [ml—page 3 of 6)
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FEE FOR REQUEST (37 C.F.R. § 1.17(e)).

4. This application is on behalf of:

El Small entity (and status is still as small entity) . . . . . . . . . . . . . $375.00

[3 Other than a small entity . . . . . . . . . . . . . . . . . . . . . . . $30.00

FEE FOR CLAIMS

NOTE: “The fee for continued examination under § 1.114 (5 1.17(e)) does not include additional claims lee
(cl. 1.53 (d)(3)(ir))." See Notice of March 10, 2000, 65 Fed Reg 14865, at 14868.

37 CFR 1.53(d)(3): “The filing fee for a continued prosecution application filed under this paragraph is:

(i) The basic filing fee as set forth in § 1.16; and

Any additional § 1.16 fee due based on the number of claims remaining in the application after entry
of any amendment accompanying the request for an application under this paragraph and entry of
any amendments under § 1.116 unentered in the prior application which applicant has requested
to be entered in the continued prosecution application."

5. The fee for claims (37 C.F.R. § 1.16(b)—(d)) has been calculated as shown below:
OTHER THAN A

 (Col. 1) (Col. 2) (Col. 3) SMALL ENTITY SMALL ENTITY

CLAIMS
REMAINING HIGHEST NO.

AFTER PREVIOUSLY PRESENT ADDIT. ADDIT.
AMENDMENT PAID FOR EXTRA RATE FEE OR RATE FEE

 

TOTAL . MINUS " ' é X$9= > ’6» s
= v s

INDEP. ' é MINUS "‘ = ; x$42= $ x% 5 00 OD

 
DFIRST PRESENTATION OF MULTIPLE DEP. CLAIM +$140= $ +$280= $

TOTAL OR TOTAL

ADDIT. FEE $ ADDIT. w
FEE $

' It the entry in Col. 1 is less than entry in Col. 2, write “0" in Col. 3.
" If the “Highest No. Previously Paid for" IN THIS SPACE is less than 20. enter “20.”
"' If the “Highest No. Previously Paid For" IN THIS SPACE is less than 3, enter "3."

The “Highest No. Previously Paid For" (Total or Indep.) is the highest number found in the appropriate
box in Col. 1 of a priOr amendment or the number of claims originally filed.

WARNING: See 37 C.F.Fl. § 1.116.

(complete (a) or (b), as applicable)

(a) [:1 No additional fee is required.

OR

(b) )2: Total additional fee required is$M.

(Request for Continued Examination (FICE) (37 C.F.R. § 1.114) [9—641—page 4 of 6)
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EXTENSION OF TIME

(ll an extension of time is appropriate complete (a) or (b), as applicable)

6. The proceedings herein are for a patent application, and the provisions of 37 C.F.R.

§ 1.136(a) apply.

NOTE: 37 C. F. R. § 1. 704(b) ". . an applicant shall be deemed to have failed to engage in reasonable efforts
to conclude processing or examination of an application for the cumulative total of any periods of time
in excess of three months that are taken to reply to any notice or action by the Office making any rejection,
objection, argument, or other request, measwing such three-month period from the date the notice
or action was mailed or given to the applicant, in which case the period of adjustment set forth in § 1. 703
shall be reduced by the number of days, if any, beginning on the day after the date that is three months
after the date of mailing or transmission of the Office communication notifying the applicant of the
rejection, objection, argument, or other request and ending on the date the reply was filed. The pen'od,
or shortened statutory period, for reply that is set in the Office action or notice has no effect on the
three—month period set forth in this paragraph. "

(a) El Applicant petitions for an extension of time, the fees for which are set out in

37 C.F.R. § 1.17(a)(1)-(4), tor the total number of months checked below:

Extension for Fee forother than Fee for

gmonths) small entity small entity

[:1 one month 5 110.00 $ 55.00

C] two months $ 410.00 $ 205.00

[:1 three months $ 930.00 $ 465.00

E] four months $ 1,450.00 $ 725.00

Fee: $

If an additional extension of time is required, please consider this a petition therefor.

(check and complete the next item, if applicable)

D An extension for __ months has already been secured, and the fee

paid therefor of $_________ is deducted from the total fee due

for the total months of extension now requested.

Extension fee due with this request $

OR

(b) B/Applicant believes that no extension of time is required. However, this is a
conditional petition and authorization to pay the necessary tees to provide for

the possibility that applicant has inadvertently overlooked the need for a petition
and fee for extension of time.

TOTAL FEE($) DUE

WARNING: The fee for continued examination under § 1.114 may not be deferred. 37 C.F.R. § 1.530).

7. The total fee(s) due is/are:

Continued Prosecution Fee (§ 1.17(e)) $ 0. a?)
Fee(s) for additional claims (if any) (§ 1.16(b)-(d)) $_Z_—._DD

Extension of time fee (if any) (§ 1.17(a)(1)—(4)) $__

Total Fee(s) Due $
(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9—641—page 5 of 6)
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PAYMENT OF FEE($) DUE

8. Please pay the tee(s) for this continued examination application as follows:

B/Check is attached for the sum of $
[:1 Charge Account ______ the sum of _ $

[:1 Charge Credit Card the sum of $

(Credit Card Payment Form (PTO—2038) attached)

Please charge any required additional fee(s) for,§ 1.17(e), § 1.16(b)-(d) and/or
§ 1.17(a)(1)-(4) to

8’ Account 9-5’OW‘9‘
E] Credit Card (Credit Card Payment Form (PTO-2038) attached).

INVENTORSHIP

NOTE: Any change of inventors must be via the procedure set forth in 37 CFR § 1.48. See Notice of March
10, 2000, 65 Fed Reg 14865, at 14868.

9. This application as amended names as inventors:

E) the same inventors as previously designated for the claims.

E] fewer than the inventors previously designated ans a statement accompanies

this request for the deletion of the name or names of the person or persons who
are not inventOrs of the invention now being claimed.

(:1 a person not named previously as an inventor and a petition under 37 CPR.

§ 1.48 is/has separately: E] being filed C] been filed

DEFERRAL OF EXAMINATION

10. E] A request for deferral of examination accompanies this request for continued
examination.

“89- No-r 45,858
SIGNATURE OF PRACTITIONER

 

 

Tel. No.: ( 20 3) 2 61-1 2 34 (type or print name of practitioner)

WARE, FRESSOLA VAN DER SLUYS

00 4 9 5 5 Po. Address & ADOLPHSON LLPCustomer No.:

755 '

Monroe CT 06468
 

(Request for Continued Examination (ROE) (37 C.F.R. § 1.114) [9—64)—page 6 of 6)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria. Virginia 223l3—l450
www.usplo.gov

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

 
10/401,338 03/26/2003 Kimmo Mylly 915-00548 494!

WARE FRESSOLA VAN DER SLUYS & BAE, u H '
ADOLPHSON, LLP

BRADFORD GREEN, BUILDING 5
755 MAIN STREET, P 0 BOX 224 2115
MONROE, CT 06468

DATE MAILED: 07/14/2006

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

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/401,338 MYLLY, KIMMO

Office Action Summary Examine, Art Unit

2115 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

- If NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing data 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

HIE Responsive to communication(s) filed on 26 June 2006.

2a)I:] This action is FINAL. 2b)IZ This action is non-final.

3)l:] 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 CD. 11, 453 0.6. 213.

Disposition of Claims

ME CIaim(s)1-_32 is/are pending in the application.

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

5)|j CIaim(s) is/are allowed.

6)® CIaim(s) £2 is/are rejected.

7):] CIaim(s)_ is/are objected to.

8):] CIaim(s) are subject to restriction and/or election requirement.

Application Papers

9):] The specification is objected to by the Examiner.

10)I:I The drawing(s) filed on_ is/are: a)E] accepted or b)[___l 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)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

a)EI All b)|:] Some * c)E] None of:

11:1 Certified copies of the priority documents have been received.

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

3E] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 172(3)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [I Notice of References Cited (PTO-892) 4) [:1 interview Summary (PTO-413)
2) [3 Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N°(S)/M3II Dale- __..
3) [:1 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/OB) 5) [I Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date . 6) D Other:

 
US. Patent and Trademnt Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper NoJMaiI Date 20060706

SANDISK Exhibit 1004, Page 311 0f385



SANDISK Exhibit 1004, Page 312 of 385

Application/Control Number: 10/401,338 Page 2

Art Unit: 2115

DETAILED ACTION

Response to Arguments

Applicant’s arguments, see page 9 of applicant's remarks, filed on 26 June 2006, with

respect to rejection of claims 2, 4, 8, 10, 12, 13, 17, and 24 under 35 U.S.C. 112 have been fully

considered and are persuasive. The rejection of the claims has been withdrawn.

Applicant's arguments filed on 26 June 2006 with respect to prior art rejections have

been fully considered but they are not persuasive.

Applicant has amended the claims and offered a number of arguments to clarify the

meaning of the word “maximum” as used in the claims. In particular, applicant has amended

the “first maximum value” and “second maximum value” to read as a “first maximum limiting

value” and a “second maximum limiting value”. Applicant presented the argument that the first

and second values are limiting values for the maximum value [applicant’s remarks, page 9, fifth

paragraph]. In addition, applicant has presented the argument that the maximum value for the

power consumption is set to be between the first limiting value and second limiting value.

Notwithstanding applicant’s arguments and amendments, the usage of “maximum”

remains problematic in applicant’s claims. With respect to the first and second values, the

examiner points out that by applicant's own admission, these values are merely limiting values

for the maximum value, and not the maximum value themselves. As such, the usage of

“maximum” to describe these limits is superfluous at best, and confusing at worst, as the word

“maximum” appears to describe the limit (as opposed to, the power consumption value being

set). Examiner recommends amending the limitations to read “a first limiting value for the power

consumption” and “a second limiting value for the power consumption."

In addition to the limit values, applicant’s usage of “maximum” to describe the power

settings also remains problematic. Applicant's disclosure teaches that the “maximum” power
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consumption may occupy a range between the first and second limiting values, and that the

maximum power consumption setting is fixed using applicant’s inventive method. However,

examiner points out that once the power setting is fixed, then to call the fixed power setting a

“maximum” power consumption value is meaningless, since according to applicant's own

teaching the power consumption remains static for the duration of the most recent setting.

Applicant does appear to teach that the power consumption is variable, but only by changing

the setting, and not once the setting has been fixed. Unless the power consumption setting is

set to the highest limit value, or unless the power consumption may vary once the setting has

been made, there appears to be no reasonable justification for labeling the power consumption

setting as a maximum. As such, the word “maximum” lacks any significant meaning in the

context of the claims.

For these reasons, the rejection of the claims based on Robinson, US. Patent No.

5,532,945, remains valid. In particular, Robinson teaches a first and second limiting value for

power consumption, and the setting of the power consumption to a value between the limiting

values [Fig. 6]. Since the power consumption of Robinson is fixed based on the most recent

setting, Robinson also teaches the “maximum” power setting taught by applicant.

Claim Rejections - 35 USC § 102

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 —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Robinson, US.

Patent No. 5,532,945.
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Regarding claim 1, Robinson teaches a method comprising [Fig. 6]:

initiating determination of power consumption in an electronic device, to which a

peripheral device is connected, and from which the power is supplied to the peripheral device;

reading from a memory [ClS, col. 11, lines 31-34], in order to determine a maximum of

the power consumption, at least a first maximum limiting value and a second maximum limiting

value [peak and standby values]; and

setting the maximum of the power consumption to a value which is between said first

and second maximum limiting values [step 136, reduced power].

Regarding claim 2, Robinson teaches that the first maximum limiting value is a default

value, and that the power consumption settings are set to the default upon reset [col. 9, lines

57-64].

Regarding claim 3, Robinson teaches that the second maximum limiting value is used as

a highest allowable value for the power consumption.

Regarding claim 4, Robinson teaches that messages are transferred between the

peripheral device and the electronic device for setting the maximum power consumption value

[co|. 11, lines 35-50, request_power_function and success return codes].

Regarding claim 5, Robinson teaches at least one content is stored in the peripheral

device, to be used in connection with the electronic device, wherein at the stage of storing the

content, the power consumption set for the peripheral device is a value corresponding to said

second maximum limiting value, and at the stage of using the content, the power consumption

set for the peripheral device is a value corresponding to said first maximum limiting value [col. 1,

,line 65 to col. 2, line 7].

Regarding claims 9, 10, 14-21, 25, and 27-32 Robinson teaches the method of claims 1-

5, and also the system and device to implement the claimed method. Robinson also teaches
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that the peripheral device is a portable electronic device [Fig. 1, removable flash card,

fax/modem card], and that the peripheral device performs mobile station functions [fax/modem

card, Fig. 1].

Claim Rejections - 35 USC § 103

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

Claims 6, 11, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Yonezu et al., US. Patent No. 4,841 ,440‘.

Regarding claims 6, 11, and 22, Robinson teaches the method of claim 1, but does not

teach that the power consumption is controlled by adjusting the frequency of a clock signal.

Yonezu teaches that power consumption may be reduced by inhibiting a control clock

signal for a peripheral device [abstract].

It would have been obvious to one of ordinary skill in the art to modify Robinson using

the teachings of Robinson. Both Robinson and Yonezu disclose methods of power control for

peripheral devices. The addition of Yonezu's teaching would improve Robinson by providing a

way to reduce power consumption.

1 Applicant-cited reference.
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Claims 7, 12, and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Gupta et al., US. Patent No. 5,996,083.

Regarding claims 7, 12, and 23, Robinson teaches the method of claim 1, but does not

teach controlling power consumption by controlling a width of a bus.

Gupta teaches a technique wherein power consumption in a processor is reduced by

changing the width of a bus [col. 9, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Robinson by

providing a capability. to modify the bus width, as taught by Gupta. The teachings of Gupta

would improve the system of Robinson by reducing the number of data lines driven on the bus,

thus reducing the overall power consumption.

Claims 8, 13, and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Holder, Jr., US. Patent No. 5,892,729.

Regarding claims 8, 13, and 24, Robinson teaches that the peripheral device comprises

one or more storage blocks, but does not teach the controlling of the number of storage blocks

processed.

Holder teaches a memory comprising multiple storage banks which may be selectively

activated [col. 3, lines 21-32].

it would have been obvious to one of ordinary skill in the art to modify Robinson by

providing selectable memory banks, as taught by Holder. The teachings of Holder would

improve the system of Robinson by providing selectable memory banks so as to reduce power

consumption.

Regarding claim 25, it would have been obvious to one of ordinary skill in the art to store

the first and second maximum values in the peripheral device.
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Regarding claim 26, it would have been obvious to one of ordinary skill in the art to apply

the teachings of Robinson to a multimedia card peripheral device.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ji H. Bae whose telephone number is 571-272-7181. The examiner can

normally be reached on Monday-Friday, 10 am to 6:30 pm.

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

supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for the

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

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

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

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

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

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

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you

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

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

Ji H. Bae

Patent Examiner

Art Unit 2115

ii.bae@uspto.gov ,, . r .
571-272-7181 sughvgd’um “NW; A“ I t""<

TFr‘W'" “v rm?“ :5: rw.‘7! “ ' , ,
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915-005.048

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Re Application of: Kimmo MYLLY

U.S. Serial No.: 10/401,338 Examiner: Ji H. Bae

Filed: March 26, 2003 Group Art Unit: 2115

For: A METHOD AND SYSTEM FOR DETERMINING THE POWER

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, AND
AN ELECTRONIC DEVICE

Mail Stop Amendment — No Fee
, Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

In response to the non-final Office Action ofJuIy 14, 2006, applicant respectfully

requests reconsideration of the rejections of the claims of the above—referenced patent
application in view of the following amendments and remarks. Please amend the

application as follows.

CERTIFICATE OF MAILING

- I hereby certify that this correspondence is being deposited with the United States Postal Service on the

date shown below with sufficient postage as first class mail in an envelope addressed to Mail Stop Amendment,
Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450
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IN THE CLAIMS:

1. (Currently Amended) A method comprising:

initiating determination of power consumption in an electronic device, to

which a peripheral device is connected, and from which the power is supplied to the

peripheral device;

setting the power consumption of the peripheral device at a startup stage to a

default value;
B u u -

reading from a memory, in order to determine a maxrmum of the power

consumption, at least a first-3mm limiting value

which is higher than said default value; and

setting the maximum of the power consumption to a value which is beaveen

in a range from said first default value to said and—second-maaeimum limiting values value,

wherein the range includes said default value and said limiting value.

2. CANCEL.

3. (Currently Amended) The method according to claim 1, wherein said second—maximum

limiting value is used as a highest allowable value for the power consumption.

4. (Currently Amended) The method according to claim 1, wherein messages are

transferred between the electronic device and the peripheral device for setting the maximum

of the power consumption of the peripheral device to a value substantially—beaveen—said—first

" -; . .- .: - :-: " -; v. .- inarangefrom said

default value to said limiting value, wherein the range includes said default value and said

limiting value.

 

5. (Currently Amended) The method according to claim 1, wherein at least one content is

stored in the peripheral device, for use in connection with the electronic device, wherein at a

stage of storing the content, the power consumption set for the peripheral device is a value
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corresponding to said seeendmaeeiirnm limiting value, and at a stage of using the content,

the power consumption set for the peripheral device is a value corresponding to said first

default value.
 

6. (Previously Presented) The method according to the claim 1, wherein at least one clock

signal is generated in the peripheral device and wherein the power consumption of the

peripheral device is controlled by adjusting the frequency of at least one clock signal.

7. (Previously Presented) The method according to the claim 1, wherein the peripheral

device comprises at least one bus and that the power consumption of the peripheral device is

controlled by controlling a width of said bus.

8. (Previously Presented) The method according to the claim 1, wherein the peripheral

device is provided with two or more storage blocks controlled by controlling a number of

storage blocks processed by the peripheral device substantially simultaneously.

9. (Currently Amended) A system comprising

a peripheral device;

an electronic device with means for connecting the peripheral device and

means for supplying power to the peripheral device, and

means for determining power consumption,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a first—maeeimum limiting value and—a—seeendmmémum

which is higher than said default value are i_s

stored for the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is ilLa

range from said default value to said limiting value, said range including said default value

and said limitin valuebemeen-said—firsbmaaeimum—Hmifingvahieand—seeond—maaemm

I. .. D .
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10. (Currently Amended) The system according to claim 9, further comprising means for

transferring messages between the electronic device and the peripheral device for setting the

power consumption of the peripheral device to a value in a range from said default value to

said limiting value, wherein the range includes said default value and said limiting value

 

l 1. (Previously Presented) The system according to claim 9, wherein the peripheral device

comprises means for generating at least one clock signal, and wherein the system comprises

means for controlling the power consumption of the peripheral device by adjusting the

frequency of said at least one clock signal.

12. (Previously Presented) The system according to claim 9,

wherein the peripheral device comprises at least one bus, and

wherein the system comprises means for controlling the power consumption

of the peripheral device by adjusting a bus width of the peripheral device.

13. (Previously Presented) The system according to the claim 9,

wherein the peripheral device is provided with two or more storage blocks,

and

wherein the means for controlling the power consumption of the peripheral

device comprise means for adjusting a number of storage blocks processed by the peripheral

device substantially simultaneously.

14. (Previously Presented) The system according to the claim 9, wherein the electronic

device is a portable electronic device .

15. (Previously Presented) The system according to claim 14, further comprising means for

perfomiing mobile station functions.

SANDISK Exhibit 1004, Page 323 of385



SANDISK Exhibit 1004, Page 324 of 385

915—00548

10/401,338

16. (Currently Amended) An electronic device comprising:

means for connecting a peripheral device;

means for supplying power to the peripheral device; and

means for determining power consumption,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a first—maximum limiting value and—a—seeend—maaeimum

which is higher than said default value are i_s

defined for the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is in_a

range from said default value to said limiting value, said range including said default value

and said limiting value. ' ....... limiti'” ‘ ‘ ' ' ‘  

17. (Currently Amended) The electronic device according to claim 16, further comprising

means for transmitting messages from the peripheral device and for receiving

messages to the peripheral device, to set the maximum power consumption of the peripheral

device to a value in a range from said default value to said limiting value, wherein the range

includes said default value and said limiting value

18. (Previously Presented) The electronic device according to claim 16, wherein it is a

portable electronic device.

19. (Previously Presented) The electronic device according to claim 18, further comprising

means for performing mobile station functions.

20. (Currently Amended) A peripheral device comprising:

means for connecting the peripheral device to an electronic device for

supplying power to the peripheral device,

SANDISK Exhibit 1004, Page 324 of 385



SANDISK Exhibit 1004, Page 325 of 385

915-00548

10/401,338

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a first—maximum limiting value and—a—seeend—maximum

which is higher than said default value, are is

defined for power consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption of the peripheral device to a value which is in a range from said default value

to said limiting value, said range including said default value and said limiting value

 

21. (Previously Presented) The peripheral device according to claim 20, wherein at least

one content is stored in the peripheral device for use in connection with the electronic

device.

22. (Previously Presented) The peripheral device according to claim 20, further comprising

means for generating at least one clock signal and

means for controlling the power consumption of the peripheral device by

frequency control of said at least one clock signal.

23. (Previously Presented) The peripheral device according to claim 20, further comprising

at least one bus and

means for controlling the power consumption of the peripheral device by

controlling a bus width of said bus of the peripheral device.

24. (Previously Presented) The peripheral device according to the claim 20,

wherein the peripheral device is provided with two or more storage blocks,

and

wherein the means for controlling the power consumption of the peripheral

device comprise means for controlling a number of storage blocks processed by the

peripheral device substantially simultaneously.
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25. (Currently Amended) The peripheral device according to the claim 20, wherein said

default value and at least one limiting value

are stored in the peripheral device.

 

26. (Previously Presented) The peripheral device according to the claim 20, wherein said

peripheral device is a MultiMediaCardTM peripheral device.

27. (Currently Amended) An electronic device comprising:

a connector configured to connect a peripheral device;

a power supply configured to supply power to the peripheral device; and

a power gauge configured to determine power consumption,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value.

wherein at least a firstmaximum limiting value and-aseeefid—maximum

which is higher than said default value are i_s

defined for the power consumption, and

 

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is m

ran e from said default value to said limitin value said ran e includin said default value

and said limitin value.between—saié—firskma*immhmitingyalueand—said—seeend

. I. . . ‘

28. (Currently Amended) The electronic device according to claim 27, further comprising

a transceiver configured to transmit messages from the peripheral device and

for receiving messages to the peripheral device, to set the maximum power consumption of

the peripheral device to a value in a range from said default value to said limiting value,

wherein the range includes said default value and said limiting value substantially—lama

29. (Currently Amended) A peripheral device comprising:
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a connector configured to connect the peripheral device to an electronic device

for supplying power to the peripheral device,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a first—maximum limiting value and—a—seeend—max—imum

which is higher than said default value, are i_s

defined for power consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption of the peripheral device to a value which in a range from said default value to

said limiting value, said range including said default value and said limiting value is

 

30. (Currently Amended) The peripheral device according to tue claim 29, wherein said first

default value and at least one said—seeend—maat—imum limiting value are

stored in the peripheral device.

 

31. (Previously Presented) The electronic device according to claim 27, wherein it is a

portable electronic device.

32. (Currently Amended) The electronic device according to claim 27, further comprising a

memory configured to store the default value and the seeend

maximum limiting value.
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REMARKS

The independent claims are claims 1, 9, 16, 20, 27 and 29. All ofclaims 1-32

now stand rejected. The Office Action has withdrawn the anticipation rejection based

upon Amoni and McKeen. However, all claims are again rejected as anticipated by

Robinson (US. Patent No. 5,532,945).

All of the present amendments are fully supported by the specification as

originally filed, and introduce no new matter. The present amendments of the

independent claims are supported at least by claim 2 as originally filed; and by the

paragraph beginning on page 7, line 20; and the paragraph beginning at page 9, line 5;

and by the paragraph beginning at page 11, line 5.

A major difference between the present application and prior art is that, in the

present solution, the power consumption is at a first stage that is low (default) and is

raised (if possible). In contrast, according to prior solutions, the power consumption is at

a first stage that is high (peak power) and is decreased if necessary.

The invention of the present application provides an improved method and

system for determining the power consumption. By the method according to the

invention, it is possible to avoid the use of an unnecessarily large regulator in an

electronic device, which saves costs, and wherein the size of the electronic device can, in

some cases, be reduced and, on the other hand, problems of heating caused by high power

consumption can be avoided. Also the power consumption can be reduced, which is

advantageous particularly in portable devices. By means of the invention, the peripheral

device connection can also be provided with flexibility, because the power consumption

of the peripheral device can be adjusted and set to a value suitable for each situation of

use. Furthermore, the invention makes it possible that new peripheral devices to be

developed will function in connection with electronic devices made earlier, and existing

peripheral devices will function in connection with new electronic devices to be

developed. None of these advantages can be achieved by the cited solution disclosed by

Robinson, which includes a “power resource table” stored at the host, which table is

updated and can be read by a card.
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CONCLUSION

Thus, the Examiner is asked to kindly reconsider the Office Action in the light of

the arguments presented herein, and to correspondingly issue a favorable Office Action at

the next stage of the proceedings. The present amendments raise no new issues, and

introduce no new matter.

Early allowance of all independent claims (and the pending claims depending

therefrom) is earnestly solicited. Please not that the Applicant has partially followed the

recommendation in the penultimate full sentence on page 2 of the non-final Office

Action. Applicant would be gratefiil if the Examiner would please contact Applicant’s

attorney by telephone if the Examiner detects anything in the present response that might

impede a speedy allowance.

Respectfully submitted,

Dated: Oc , 'i [2°06
Andrew T. Hyman

Attorney for Applicant

WARE, FRESSOLA, VAN DER Registration No. 45,858
SLUYS & ADOLPHSON LLP

Building Five, Bradford Green

755 Main Street, PO. Box 224

Monroe, CT 06468

Telephone: (203) 261-1234

Facsimile: (203) 261-5676
USPTO Customer No. 004955

10
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-
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HE Responsive to communication(s) filed on 16 October 2006.

2a)® This action is FINAL. ' 2b)l___l This action is non-final.

3):} Since this application is in condition for allowance except for formal matters. prosecution as to the merits is
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5):} Ciaim(s)_ is/are allowed.
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9)[:]‘The specification is objected to by the Examiner.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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1.[:I Certified copies of the priority documents have been received.
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application from the International Bureau (PCT Rule 17.2(a)).
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Page 2

DETAILED ACTION

Response to Arguments

Applicant's arguments filed 16 October 2006 have been fully considered but they are not

persuasive.

Applicant has amended the claims and provided supporting argumentation for those

features of the applicant’s invention that the applicant believes are novel over the prior art.

Specifically, on page 9 of applicant's remarks, the applicant states:

“A major difference between the present application and prior art is that, in the present

Solution, the power consumption is at a first stage that is low (default) and is raised (if possible).

. In contrast, according to prior solutions, the power consumption is at a first stage that is high

(peak power) and is decreased if necessary.”

In response, the examiner respectfully disagrees and re-asserts the position that

Robinson does in fact teach the features that the applicant believes are novel over the prior art.

Referring to Fig. 6 of Robinson, step 130 of the method teaches reading the CIS of the

removable device. According to Robinson’s disclosure, reading the CIS involves obtaining the

default standby power levels for the system [col. 11, lines 27-34, col. 9, lines 62-64]. In the

next step [132], a request for peak power is made. When the request for peak power is made,

the system issues a request_power function [co|. 11, lines 35-37]. Robinson teaches that the

request_power function first determines existing power allocations in the system, and then

determines if there is enough power available to provide the requested amount. Thus, it is

presupposed in Robinson’s request_power method that there is already some power allocated

to the system before the request for additional power is made. Robinson further teaches that if

there is not enough power to provide the requested peak power, the request is repeated with a

lower requested power until the available power is able to satisfy the requested power [co|. 11,
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lines 35-50]. Since in this case the power supplied is less than the peak power, the result is that

the power consumption is set to a value that is between the initially supplied value and the

requested peak'power.

Claim Rejections - 35 USC § 102

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 —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1-5, 9, 10, 14-21, 25, and 27-32 are rejected under 35 U.S.C. 102(b) as being

anticipated by Robinson, US. Patent No. 5,532,945.

Regarding claim 1, Robinson teaches a method comprising [Fig. 6]:

initiating determination of power consumption in an electronic device, to which a

peripheral device is connected, and from which the power is supplied to the peripheral device;

setting the power consumption of the peripheral device at a startup stage to a default

value [see examiner’s response to arguments] I

reading from a memory [C|S, col. 11, lines 31-34], in order to determine a maximum of

the power consumption, at least a limiting value which is higher than said default value [peak

and standby values]; and -

setting the maximum of the power consumption to a value which is in a range from said

default value to said limiting value [step 136, reduced power].

Regarding claim 2, Robinson teaches that a default value, and that the power

consumption settings are set to the default upon reset [col. 9, lines 57-64].
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Regarding claim 3, Robinson teaches that the limiting value is used as a highest

allowable value for the power consumption.

Regarding claim 4, Robinson teaches that messages are transferred between the

peripheral device and the electronic device for setting the maximum power consumption value

[col. 11, lines 35-50, request_power_function and success return codes].

Regarding claim 5. Robinson teaches at least one content is stored in the peripheral

device, to be used in connection with the electronic device, wherein at the stage of storing the

content, the power consumption set for the peripheral device is a value corresponding to said

limiting value, and at the stage of using the content, the power consumption set for the

peripheral device is a value corresponding to said default value [col. 1, ,Iine 65 to col. 2, line 7].

Regarding claims 9, 10, 14-21, 25, and 27—32 Robinsonteaches the method of claims 1-

5, and also the system and device to implement the claimed method. Robinson also teaches

that the peripheral device is a portable electronic device [Fig. 1, removable flash card,

fax/modem card], and that the peripheral device performs mobile station functions [fax/modem

card, Fig. 1].

Claim Rejections - 35 USC § 103

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.
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Claims 6, 11, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Yonezu et al., U.S. Patent No. 4,841 .4401.

Regarding claims 6, 11, and 22, Robinson teaches the method of claim 1, but does not

teach that the power consumption is controlled by adjusting the frequency of a clock signal.

Yonezu teaches that power consumption may be reduced by inhibiting a control clock

signal for a peripheral device [abstract].

It would have been obvious to one of ordinary skill in the art to modify Robinson using

the teachings of Robinson. Both Robinson and Yonezu disclose methods of power control for

peripheral devices. The addition of Yonezu’s teaching would improve Robinson by providing a

way to reduce power consumption.

Claims 7, 12, and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Gupta et al., U.S. Patent No. 5,996,083.

Regarding claims 7, 12, and 23, Robinson teaches the method of claim 1, but does not

teach controlling power consumption by controlling a width of a bus.

Gupta teaches a technique wherein power consumption in a processor is reduced by

changing the width of a bus [col. 9, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Robinson by

providing a capability to modify the bus width, as taught by Gupta. The teachings of Gupta

would improve the system of Robinson by reducing the number of data lines driven on the bus,

thus reducing the overall power consumption.

1 Applicant-cited reference.
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Claims 8, 13, and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robinson in view of Holder, Jr., US. Patent No. 5,892,729.

Regarding claims 8, 13, and 24, Robinson teaches that the peripheral device comprises

one or more storage blocks, but does not teach the controlling of the number of storage blocks

processed.

Holder teaches a memory comprising multiple storage banks which may be selectively

activated [col. 3, lines 21-32].

It would have been obvious to one of ordinary skill in the art to modify Robinson by

providing selectable memory banks, as taught by Holder. The teachings of Holder would

improve the system of Robinson by providing selectable memory banks so as to reduce power

consumption.

Regarding claim 25, it would have been obvious to one of ordinary skill in the art to store

the first and second maximum values in the peripheral device.

Regarding claim 26, it would have been obvious to one of ordinary skill in the art to apply

the teachings of Robinson to a multimedia card peripheral device.

Conclusion

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 theadvisory action is mailed, and any extension fee pursuant to 37
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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 mailing date

of this final action.

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ji H. Bae whose telephone number is 571—272—7181. Thevexaminer can

normally be reached on Monday-Friday, 10 am to 6:30 pm.

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

supervisor, Thomas Lee can be reached on 571-2726667.. The fax phone numberfor the

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

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

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

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

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

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

PAIR system, contact the Electronic Business center (EBC) at 866-217-9197 (toll—free). If you

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

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

Ji H. Bae

Patent Examiner ‘ CHUNCAO
Art Unit 2115 yam/MW EXAMINER
ii.bae@uspto.gov
571 -272—71 81
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915-005.048

UNITED STATES PATENT AND TRADEMARK OFFICE  
Re Application of: Kimmo MYLLY

U.S. Serial No.: 10/401,338 Examiner: Ji H. Bae

Filed: March 26, 2003 Group Art Unit: 2115

For: A METHOD AND SYSTEM FOR DETERMINING THE POWER

CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, AND

AN ELECTRONIC DEVICE

Mail Stop RCE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

RESPONSE TO FINAL OFFICE ACTION AND

REQUEST FOR CONTINUED EXAMINATION

Sir:

In response to the final Office Action of 27 December 2006, applicant

respectfully requests reconsideration of the rejections of the claims of the above-

referenced patent application in View of the following amendments and remarks. Please

amend the application as follows.

CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited with the United States Postal Service on the
date shown below with sufficient postage as first class mail in an envelope addressed to Mail Stop RCE,
Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450

Marge B. od

Datem z

 

3/39/2897 TBESHRHI 88808388 18491338

92 FC:1261 293.39 or: _
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IN THE CLAIMS:

1. (Currently Amended) A method comprising:

initiating determination ofpower consumption in an electronic device, to,

which a peripheral device is connected, and from which the power is supplied to the

peripheral device;

setting the power consumption of the peripheral device at a startup stage to a

default value;

reading from a memory, in order to determine a maximum ofthe power

consumption, at least a limiting value which is higher than said default value; and

setting the maximum of the power consumption to a value which is in a range

from said default value to said limiting value, wherein the range includes said default value

and said limiting value,

wherein information is transferred fiom the electronic device to the peripheral

device for setting the maximum of the power consumption of the peripheral device.

2. CANCEL.

3. (Previously Presented) The method according to claim 1, wherein said limiting value is

used as a highest allowable value for the power consumption.

4. (Currently Amended) A method comprising:

initiating determination ofpower consumption in an electronic device, to

which a peripheral device is connected, and from which the power is supplied to the

peripheral device;

setting the power consumption of the peripheral device at a startup stage to a

default value;

reading from a memory, in order to determine a maximum of the power

consumption, at least a limiting value which is higher than said default value; and
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setting the maximum of the power consumption to a value which is in a range

from said default value to said limiting value, wherein the range includes said default value

and said limiting value,

le—methed—aeeording—to—elaim—l; wherein messages are transferred between

the electronic device and the peripheral device for setting the maximum of the power

consumption of the peripheral device to a value in a range from said default value to said

limiting value, wherein the range includes said default value and said limiting value.

5. (Previously Presented) The method according to claim 1, wherein at least one content is

stored in the peripheral device, for use in connection with the electronic device, wherein at a

stage of storing the content, the power consumption set for the peripheral device is a value

corresponding to said limiting value, and at a stage ofusing the content, the power

consumption set for the peripheral device is a value corresponding to said default value.

6. (Previously Presented) The method according to the claim 1, wherein at least one clock

signal is generated in the peripheral device and wherein the power consumption of the

peripheral device is controlled by adjusting the frequency of at least one clock signal.

7. (Previously Presented) The method according to the claim 1, wherein the peripheral

device comprises at least one bus and that the power consumption of the peripheral device is

controlled by controlling a width of said bus.

8. (Previously Presented) The method according to the claim 1, wherein the peripheral

device is provided with two or more storage blocks controlled by controlling a number of

storage blocks processed by the peripheral device substantially simultaneously.

9. (Currently Amended) A system comprising

a peripheral device;

an electronic device with means for connecting the peripheral device and

means for supplying power to the peripheral device, and

means for determining power consumption,
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wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a limiting value which is higher than said default value is

stored for the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is in a

range from said default value to said limiting value, said range including said default value

and said limiting value, and

wherein the electronic device is confi gpred to transfer information to the

peripheral device for setting the maximum of the power consumption of the peripheral

device.

 

 

10. CANCEL.

11. (Previously Presented) The system according to claim 9, wherein the peripheral device

comprises means for generating at least one clock signal, and wherein the system comprises

means for controlling the power consumption of the peripheral device by adjusting the

fiequency of said at least one clock signal.

12. (Previously Presented) The system according to claim 9,

wherein the peripheral device comprises at least one bus, and

wherein the system comprises means for controlling the power consumption

of the peripheral device by adjusting a bus width of the peripheral device.

13. (Previously Presented) The system according to the claim 9,

wherein the peripheral device is provided with two or more storage blocks,

and

wherein the means for controlling the power consumption of the peripheral

device comprise means for adjusting a number of storage blocks processed by the peripheral

device substantially simultaneously.
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14. (Previously Presented) The system according to the claim 9, wherein the electronic

device is a portable electronic device .

15. (Previously Presented) The system according to claim 14, fiirther comprising means for

performing mobile station functions.

16. (Currently Amended) An electronic device comprising:

means for connecting a peripheral device;

means for supplying power to the peripheral device; and

means for determining power consumption,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a limiting value which is higher than said default value is

defined for the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is in a

range from said default value to said limiting value, said range including said default value

and said limiting value, and

wherein the means for supplyjng the power is configged to transfer

information to the peripheral device for setting the maximum of the power consumption of

the peripheral device.

17. CANCEL.

18. (Previously Presented) The electronic device according to claim 16, wherein it is a

portable electronic device.

19. (Previously Presented) The electronic device according to claim 18, further comprising

means for performing mobile station functions.

20. (Currently Amended) A peripheral device comprising:
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means for connecting the peripheral device to an electronic device for

supplying power to the peripheral device,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a limiting value which is higher than said default value, is

defined for power consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption of the peripheral device to a value which is in a range from said default value

to said limiting value, said range including said default value and said limiting value, and

wherein the peripheral device is configpred to receive information from the

electronic device for setting the maximum of the power consumption of the peripheral

device.
 

21. (Previously Presented) The peripheral device according to claim 20, wherein at least

one content is stored in the peripheral device for use in connection with the electronic

device.

22. (Previously Presented) The peripheral device according to claim 20, further comprising

means for generating at least one clock signal and

means for controlling the power consumption of the peripheral device by

fiequency control of said at least one clock signal.

23. (Previously Presented) The peripheral device according to claim 20, further comprising

at least one bus and

means for controlling the power consumption ofthe peripheral device by

controlling a bus width of said bus of the peripheral device.

24. (Previously Presented) The peripheral device according to the claim 20,

wherein the peripheral device is provided with two or more storage blocks,

and
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wherein the means for controlling the power consumption of the peripheral

device comprise means for controlling a number of storage blocks processed by the

peripheral device substantially simultaneously.

25. (Previously Presented) The peripheral device according to the claim 20, wherein said

default value and at least one limiting value are stored in the peripheral device.

26. (Previously Presented) The peripheral device according to the claim 20, wherein said

peripheral device is a MultiMediaCardTM peripheral device.

27. (Currently Amended) An electronic device comprising:

a connector configured to connect a peripheral device;

a power supply configured to supply power to the peripheral device; and

a power gauge configured to determine power consumption,

wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a limiting value which is higher than said default value is

defined for the power consumption, and

wherein the means for determining the power consumption comprise means

for setting a maximum power consumption of the peripheral device to a value which is in a

range from said default value to said limiting value, said range including said default value

and said limiting value, and

wherein the electronic device is configged to transfer information to the

peripheral device for setting the maximum of the power consumption of the peripheral

device.
 

28. CANCEL.

29. (Currently Amended) A peripheral device comprising:

a connector configured to connect the peripheral device to an electronic device

for supplying power to the peripheral device,
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wherein the power consumption of the peripheral device is set at a startup

stage to a default value,

wherein at least a limiting value which is higher than said default value, is

defined for power consumption, and

wherein the peripheral device comprises means for setting a maximum power

consumption ofthe peripheral device to a value which in a range from said default value to

said limiting value, said range including said default value and said limiting value, and

wherein the peripheral device is configu_red to receive information from the

electronic device for setting the maximum of the power consumption of the peripheral

device.
 

30. (Previously Presented) The peripheral device according to the claim 29, wherein said

default value and at least one limiting value are stored in the peripheral device.

31. (Previously Presented) The electronic device according to claim 27, wherein it is a

portable electronic device.

32. (Previously Presented) The electronic device according to claim 27, further comprising

a memory configured to store the default value and the limiting value.

33. (New) The method according to claim 4, wherein said limiting value is used as a highest

allowable value for the power consumption.
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REMARKS

The independent claims are claims 1, 9, 16, 20, 27 and 29. All of these

independent claims now stand rejected as anticipated by Robinson (US. Patent No.

5,532,945). Claim 4 is now placed in independent form, because Applicant respectfully

submits claim 4 should not have been rejected.

Claim 4 is not Suggested by the Robinson Reference

The Office Action stated (at page 4, second paragraph): “Robinson teaches that

messages are transferred between the peripheral device and the electronic device for

setting the maximum power consumption value [co]. 11, lines 35-50,

request_power_function and success return codes].” However, Applicant respectfully

submits that those messages described at col. 11, lines 35-50 ofRobinson do not involve

any peripheral device. The Robinson reference states (at col. 11 lines 35—40) the

following:

“[T]he card services client device driver requests peak power from the

card services 64 using the request_power fimction.... [T]he card services
client device driver determines whether a success code was returned from

the card services 64 for the request_power function.”

The messages are thus transferred between the card services 64 and the card services

client device driver such as the card services clients 60 and 61 or the logical device driver

56 (see col. 11, lines 20-23). None of these elements (60, 61, and 56) is a peripheral
 

device, as can be seen in Figure 3 of the Robinson reference.

Figure 3 ofRobinson shows that the card services client device drivers 60, 61, and

56 are not located in the peripheral devices 30 or 32 (also see also Figure 2 which shows

components in the peripheral device 30). Therefore, the messages ofRobinsons are $0;

transferred between any peripheral device and the electronic device.

The card services 64 is clearly indicated in Figure 3 ofRobinson. It is also

explained in Robinson (col. 11 lines 20-23) that “Each card service client device driver

such as the card service clients 60 and 61 and the logical device driver 56. . .” All of this

is shown in Figure 3 ofRobinson, and therefore it is evident that Robinson does not teach
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or suggest that messages are transferred between the peripheral device and the electronic

device for setting the maximum power consumption value, as claimed by claim 4.

Amendment of the Independent Claims

Dependent claims 10, 17, and 28 are now cancelled. Independent claims 1, 9, 16,

20, 27, and 29 are now amended in order to include limitations similar to those in claim

4. Support for these limitations can be found at page 9 of the application as originally

filed. These amendments introduce no new matter. New claim 33 is supported by

present claim 3.

CONCLUSION

Thus, the Examiner is asked to kindly reconsider the Office Action in the light of

the arguments presented herein, and to correspondingly issue a favorable Office Action at

the next stage of the proceedings.

Early allowance of all independent claims (and the pending claims depending

therefrom) is earnestly solicited. Applicant would be grateful if the Examiner would

please contact Applicant’s attorney by telephone if the Examiner detects anything in the

present response that might impede a speedy allowance.

Respectfully submitted,

Dated: 26 Hard" 20°? 5"” 7/ (SAW
Andrew T. Hyman

Attorney for Applicant

WARE, FRESSOLA, VAN DER Registration No. 45,858
SLUYS & ADOLPHSON LLP

Building Five, Bradford Green

755 Main Street, PO. Box 224

Monroe, CT 06468

Telephone: (203) 261-1234

Facsimile: (203) 261-5676
USPTO Customer No. 004955
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Practitioner’s Docket No. WW.— PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 re application of: K. Mylly

.. plication No.1 10 / 401,338 Group N05 2115
iied: March 26, 2003 Examiner: J. Bae

'For: Method and System for Determining the Power Consumption
""‘ in Connection with an Electronic Device, and an Electronic

CommissingeijSF Patents
Washington, DC. 20231

REQUEST FOR CONTINUED EXAMINATION (RCE)
(37 C.F.R. § 1.114)

1. Applicant hereby requests continued examination, in accordance with 37 C.F.R.
§ 1.114, for the above identified application. ‘

NOTE: 37 C.F.R. § 1.114 Request for continued examination:

“(3) If prosecution in an application is closed, an applicant may request continued examination of
the application by filing a submission and the fee set forth in § 1.17(e) prior to the earliest of:

(1) Payment of the issue fee, unless a petition under § 1.313 is granted;

(2) Abandonment of the application; or

(3) The filing of a notice of appeal to the US. Court of Appeals for the Federal Circuit under
35 US. C. 141, or the commencement of a civil action under 35 U.S.C. 145 or 146, unless the appeal
or civil action is terminated.

(b) Prosecution in an application is closed as used in this section means that the application is
under appeal, or that the last Office action is a final action (§ 1. 1 13), a notice of allowance (§ 1.311),
or an action that otherwise closes prosecution in the application.
 

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(3) and 1.10'

(When using Express Mail, the Express Mail label number is mandatory;
Express Mail certification is optional.)

I hereby certify that, on the date shown below, this correspondence is being:
MAILING

E/deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents,
Washington, DC. 20231

37 C.F.R. § 13(8) 37 C.F.R. § 1.10 '

gwith sufficient postage as first class mail. [3 as “Express Mail Post Office to Addressee"
Mailing Label No. (mandatory)

TRANSMISSION

V e, (703)

 

 
 
 

 

D facsimile transmitted to the Patent and Trademark 0

Signature 

 

 

Date: a 7
 

Margery B. 20;;-;

(type or print name of person certifying)

79B. 88 DP

' Only the date of filing (§ 1.6) will be the date used in a patent term adjustment calculation, although the date
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See § 1.7030). Cansider 'Express Mail Post Office to Addressee" (5 1.10) or facsimile transmission
(§ 1.6(d)) for the reply to be accorded the earliest possible filing date for patent term adjustment calculations.

(Request for Continued ExaminatioanCE) (37 C.F.R. § 1.114) [9—84]—page 1 of 6)
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