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Box Patent Application
Commissioner for Patents
Washington, D.C. 20231

NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of
Inventor(s): KIMMO MYLLY
WARNING: 37 C.F.R. § 1.41(a)(1) points out:
“(a) 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 § 1.17()
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 37 C.F.R. § 1.10*
{Express Mail label number is mandatory.)
(Express Mail certification is optional.)

| hereby certify that this paper, along wit? 6any gg%lg\ent referred to, is being deposited with the United States
Postal Service on this date March 26, in an envelope addressed to the Commissioner
for Patents, Washington, D.C. 20231 as “Express Mail Post Office to Addressee” Mailing

Label No. EV137073922US

Margery B. Hood
(type or print name of person mailing pap?r)

Signature of pfo
WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 C.F.R. 1.8 cannot be
used to obtain a date of mailing or transmission for this correspondence.

*WARNING: Each paper or fee filed by “Express Mail” must have the number of the “Express Mail” mailing 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.
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1. Type of Application
This new application is for a(n)

(check one applicable item below)

& Original (nonprovisional)
{0 Design
O Plant

WARNMNING: Do not use this transmittal for a completion in the U.S. of an International Appiication under 35
U.S.C. § 371(c)4), unless the International Application is being filed as a divisional, continuation
or continuation-in-part application.

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

NOTE: I one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION
IN PARENT APPLICATION OF THE FILING OF THIS CONTINUATION APPLICATION.

(] Divisional.
O Continuation.
{0 Continuation-in-part (C-I-P).
2. Benefit of Prior U.S. Application(s) (35 U.S.C. §§ 119(e), 120, or 121)

NOTE: “A nonprovisional application or interational application designating the United States of America may
claim an invention disclosed 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 of America, 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 US.C. 112. In
addition, each prior-filed application must be:

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

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

(iii} 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

(iv) Entitled to a filing date as set forthin § 1 .53(b) and have paid therein the processing and retention
fee set forth in § 1.21(l) within the time period set forth in § 1.53(f).

37 C.F.R. § 1.78(a)(1).

WARNING: If an application claims the benefit of the filing date of an earfier filed application under 35 U.S.C.
§§ 120, 121 or 365(c), the 20-year term of that application will be based upon the filing date of
the earliest U.S. application that the application makes reference to under 35 US.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(a) 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 eariier application and, if not, the applicant should consider canceling the reference
to the earfier 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.
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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 earlier filing date
must be made and states:

“(2)(i) Except for a continued prosecution application filed under § 1.53(d), any nonprovisional
application or intemational 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 of America 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).

(i) 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(a), 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 later-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 (a)(3) of this section, the failure
to timely submit the reference required by 35 U.S.C. 120 and paragraph (a)(2)(i) of this section is
considered a waiver of any benefit under 35 U.S.C. 120, 121, or 365(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 U.S.C.
371 from an intemational 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.

(iv) The request for a continued prosecution application under § 1.53(d) is the specific reference
required by 35 U.S.C. 120 to the prior-filed application. The identification of an application by
application number under this section is the identification of every 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-in-part of a parent
case, or where the parent case is an International 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.

[0 The new application being transmitted claims the benefit of prior U.S. applica-
tion(s). 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 Ppages of specification
4 Pages of claims
— 4 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 high-quality copy of
the corrected original drawing then submitted to the Office. Only one copy is required or desired.
For comments on proposed then-new 37 C.F.R. § 1.84, see Notice of March 9, 1988 (1990 O.G.
57-62).
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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 (if 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)

{1 The enclosed drawing(s) are photograph(s).

NOTE: 37 C.FR 184

“(b) Photographs.

“(1) Black and white. Photographs, including photocopies of photographs, are not ordinarly
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, Southem, 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,
omamental 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) Color photographs. 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.”
[0 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.R.
§§ 1.84(a)(2) and 1.84(b).

NOTE: 37 C.F.R. 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 international applications (see PCT Rule 11.1 3), 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:

() The fee set forth in § 1.17(h);
(i) Three (3) sets of color drawings;

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

(iv) 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
descniption of the drawings:

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

® formal
O informal
Other Papers Enclosed

2 Pages of declaration and power of attorney
1

Pages of abstract
—Other
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. 4. Additional papers enclosed
0O Amendment to claims

(] Cancel in this applications claims before
calculating the filing fee. (At least one original independent claim must be
retained for filing purposes.)

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

& Preliminary Amendment

® 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
intemational application;

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

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
37C.FR.§ 1.97and 37 C.F.R. § 1.98, in the continuing application filed under 37 C.F.R. § 1.53).
See § 609B(3), M.P.E.P., 7th Edition, Rev. 1.

Form PTO-1449 (PTO/SB/08A 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.

[ Authorization of Attorney(s) to Accept and Follow Instructions from Representa-
tive

o008 &

[3 Special Comments
O 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 by a copy of the decision granting § 1.47 status or, ifa 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 family name 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 oath or declaration
as prescribed by § 1.62, 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 § 1.17() is filed supplying or changing the name
or names of the inventor or inventors.” 37 C.F.R. § 1.41(a)(1).
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B Enclosed
Executed by

(check all applicable boxes)

Kl inventor(s).

{0 legal representative of inventor(s). 37 C.F.R. §§ 1.42 or 1.43.

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

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

fee.

[0 Not Enclosed.

NOTE: Where the filing is a completion in the U.S. of an Intemational Application or where the completion of
the U.S. application contains subject matter in addition to the Intemational Application, the application
may be treated as a continuation or continuation-in-part, as the case may be, utilizing ADDED PAGE
FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAIMED.

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

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

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

6. Inventorship 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 inventorship for all the claims in this application are:
[0 The same.
or
[J Not the same. An explanation, including the ownership of the various claims at
the time the last claimed invention was made,
O is submitted.
O 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 non-English 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 C.F.R. § 1.52(d).

& English
[0 Non-English
[J The attached translation includes a statement that the translation is accu-
rate. 37 C.F.R. § 1.52(d).
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‘8. Assignment

I An assignment of the invention to ___Nokia Corporation

K] is attached. A separate [] “COVER SHEET FOR ASSIGNMENT (DOCU-
MENT) ACCOMPANYING NEW PATENT APPLICATION" or ] FORM PTO
1595 is also attached.

O 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 (1114 O.G. 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 O.G. 62-64.

[J Thisis a [ continuation [J 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 Appin. No. Filed
Country Appin. No. Filed
Country Appin. No. Filed

from which priority is claimed
X] is (are) attached.

1 will follow.
NOTE: 37 C.F.R. § 1.55 Claim for foreign prionity.

“ta) * - *
(1)@ In an original application filed under 35 U.S.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 for
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.

v es e

(c) 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 for priority under 35 U.S.C.
119(a)-(d) or 365(a) is presented after the time peniod provided by paragraph (a) of this section, the
claim may be accepted if the claim identifying the prior foreign application by specifying its application
number, country (or intellectual property authority), and the day, month, and year of its filing was
unintentionally delayed. A petition to accept a delayed claim for priority under 35 U.S.C. 119(a)-(d)
or 365(a) must be accompanied by:
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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 § 1.51(b)(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
U.S. application or Intemational 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 TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S)
CLAIMED.

10. Fee Calculation (37 C.F.R. § 1.16)
A. B Regular application

CLAIMS AS FILED

Number filed Number Extra Rate Basic Fee
37 C.F.R. §1.16(a)
XEg00 $750.00

Total
Claims (37 C.F.R.
§ 1.16() 26 _ g0 = 6 x $ 18.00 108.00
Independent
Claims 37 C.FR. 4 1 84.00
§ 1.16(b)) - 3 = x $ 84.00
Multiple dependent claim(s),

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

[0 Amendment cancelling extra claims is enclosed.
[0 Amendment deleting muiltiple-dependencies is enclosed.

(0 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
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B. [0 Design application
($330.00—37 C.F.R. § 1.16(f)

Filing Fee Calculation $

C. O Plant application
($510.00—37 C.F.R. § 1.16(g))

Filing fee calculation $
11. Assertion of Small Entity Status

0 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 entitlernent
to small entity status. A written assertion must:

() Be clearly identifiable;

(i) Be signed (see paragraph (c)(2) of this section); and

(i) 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 or patent.

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:

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

(i) At least one of the individuals identified as an inventor (even though a § 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

(i) 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 payrnent 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), (f),
(9), (h), or (k), or one of the small entity basic national fees set forth in §§ 1.492(a)(1), (a)(2), @)(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.

() 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 § 1.16()).

(i) The payment of any small entity fee other than those set forth in paragraph (c)(3) of this section
(whether in the exact fee 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.”
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WARNING: 37 C.F.R. § 1.27(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 desired. 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-in-part 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., § 509.03 {emphasis added).
(complete the following, if applicable)

O Status as a small entity was asserted in the prior application

/ filed on from which benefit
is being claimed for this application under:

35US.C. § O 119()
O 120
0 121
0 365(c)

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

[0 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 fee. 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 International-Type Search (37 C.F.R. § 1.104(d))

(complete, if applicable)

{0 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~-1]—page 10 of 15)
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13. Fee Payment Being Made at This Time
] Not Enclosed

[ No filing fee is to be paid at this time.
(This and the surcharge required by 37 C.F.R. § 1.16(e) can be paid
subsequently.)

Kl Enclosed
Kl Filing fee $ 942.00

K Recording assignment
($40.00; 37 C.F.R. § 1.21(h))
(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW
APPLICATION") $

O 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(}) $

{0 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)) $
[0 Processing and retention fee

($130.00; 37 C.F.R. §§ 1.53(d) and 1.21(f)) $
O Fee for intemational-type search report

($40.00; 37 C.F.R. § 1.21(e)) $

NOTE: 37 C.F.R. § 1.21() establishes a fee for processing and retaining any application that is abandoned for
failing to complete the application pursuant to 37 C.F.R. § 1.53(f) and this, as well as the changes to
37 C.F.R. §§ 1.53 and 1.78(a)(1), indicate that in order to obtain the benefit of a prior U.S. application,
either the basic filing fee must be paid, or the processing and retention fee of § 1.21(]) must be paid,
within 1 year from notification under § 53(f).

Total fees enclosed ¢_982.00

14. Method of Payment of Fees
[® Attachedisa X¥check [Jmoney orderin the amount of $ _982.00
(O Authorization is hereby made to charge the amount of $

0 to Deposit Account No.

O 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.

[3 Charge any additional fees required by this paper or credit any overpayment -
INXETEXAANKEK Agthorzed apove. to Deposit Account No. 23-0442.

A duplicate of this paper is attached.

(New Application Transmittal {4-1}—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 not 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
naticnal 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, 0oG:
October 3, 2000, pages 14-39].

B 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.

K] 37 C.F.R. § 1.16(a), (f) or (g) (filing fees)

[0 37 C.F.R. § 1.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation
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 CFR. § 1.1 6(d)), it might be best not
to authorize the PTO to charge additional claim fees, except possibly when dealing with amendments
after final action.

[0 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)

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

[0 37 C.F.R. § 1.17 (application processing fees)

NOTE: “ . .Awiitten request may be submitted in an application that is an authorization to treat any concurrent
or future reply, requiring a petition for an 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 authonization to
charge all required fees, fees under § 1.17, or all required extension of time fees 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 concurrent reply
requiring a petition for an extension of time under this paragraph for its timely submission.” 37 C.F.R.
§ 1.136(a)3).

[0 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance,
pursuant to 37 C.F.R. § 1.311(b)

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 of allowance. 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-85B form. Where no reply to the notice of allowance is received, the application will stand
abandoned notwithstanding the presence of general authorizations to pay fees or a specific authorization
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 (currently PTOL-85(B)) is completed by applicant and submitted, § 1.311(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 (i.e., submitted prior to
the mailing of the notice of allowance) authorization to charge fees, and will be allowed to act as payment
of the correct issue fee. § 1.311(b). See also the change to § 1.26(b). Notice of September 8, 2000,
Fed. Reg. 54603-54683, at 54646 and 54647.

(New Application Transmittal [4-1}—page 12 of 15)
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NOTE: 37 C.F.R. § 1.28(b) 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
fee. " From the wording of 37 C.F.R. § 1.28(b), (a) notification of change of status must be made
even :f 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 returned by check or, if requested, by credit to a deposit account.” 37 C.F.R. § 1.26(a).

& Credit Account No. 23-0442
(J Refund
SIGNATURE OF PRAC'I']TIONER
Reg. No. 31,391 Francis J. Maguire
’ Ware, Fressola, Van Der Sluys & Adolphson LLP

(type or print name of attomey)

Tel. No. (203) 261-1234
755 Main Street, P.O. Box 224

P.O. Address

Customer No. 004955 Monroe, Connecticut 06468

{New Application Transmittal [4-1}—page 13 of 15)
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{0 Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit of
prior U.S. application(s) (including an international application entering the U.S.
stage as a continuation, divisional or C-I-P application) and complete and attach
the ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF
PRIOR U.S. APPLICATION(S) CLAIMED)

[0 Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.

Application(s) Claimed '

Number of pages added

(J Plus Added Pages for Papers Referred to in tem 4 Above

Number of pages added

[J 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

[0 Plus “Assignment Cover Letter Accompanying New Application”

. Number of pages added
K] 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)

K] This transmittal ends with this page.

(New Application Transmittal [4-1]—page 14 of 15)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of

Kimmo Mylly

Filed: Herewith

For: A METHOD AND A SYSTEM FOR DETERMINING THE POWER
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. 20231
Sir:
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 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, P.O. Box 2327,

Arlinggon, } 22202.

Margery B. Hood 0

Datea: 7@%\_;4, TS
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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
MultiMediaCard™ 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 gystem according to a preferred embodiment of
the invention in a xreduced-bleeck—ehart

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

as follows:
--Fig. 2 shows a gystem according to a second preferred embodi-
ment of the invention in a reduced-manner

SANDISK Exhibit 1004, Page 16 of 385
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The paragraph beginning at page 5, line 35 has been amended
as follows:
--Fig. 3 shows signalling in the method according to a preferred

embodiment of the invention in a xedueed

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 reduced—bloeck

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. 1, 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 MultiMediaCard™ 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

3
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comprise at least one connector 8 as well as the necessary I/0
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/0
block 12. The power supply to the peripheral device 2 is arranged
from the electronic device 1 via the connectors 8, 1l. The I/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 MultiMediaCard™ specifications
applies serial data transmission. However, in view of the present
invention, it—is netsignifieant—3n—which format
data transmission between the electronic device 1 and the
peripheral device 2 is earried—out

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/0 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
device 2 earths
of the detection line 15 is changed to the logical 0 state. This

the detection line 15, wherein the state

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 periphéral 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 reduced
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 &

the 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 wvalues of the
other maximum limits are preferably included in the message. The
message is transmitted via the I/0 blocks 9, 12 to the electronic
304), in which

device (arrow :
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 (axrew

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 (arroew ,307)'__

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 im view of the electronic device 1,

the electronic device 1 will transmit this information to the
peripheral device 2, in which the power congumption 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:
--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 te—the—same 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 £he power consumétién 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 gselected 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 £han

was presented above.--

The paragraph beginning at page 15, line 4 has been amended
as follows:
--It will be ebwvieus

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 is—ebvieous
not limited solely to the above-presented embodiments but + 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 £he 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 &he 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, wherein

said first maximum dEmit is used as a default value for the

power consumption, wherein the power consumption of the
peripheral device is set, at &he § 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 & highest

sald second maximum Jlimit
allowable d5mit

for the power consumption.

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 dimit and said second maximum dimit

5. (Amended) The method according to claim 1, wheredin

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

in connection with the electronic device, wherein at

& stage of storing the content, the power consumption set for

11
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the peripheral device is a value corresponding to said second
maximum dimit and at the a

power consumption set for the peripheral device is a value

stage of using the content, the

corresponding to said first maximum Zimit

6. (Amended) The method according to the claim 1, whexrein
at least one clock signal is generated in the peripheral

device and &hat
device is controlled by adjusting the frequency of at least one

the power consumption of the peripheral

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

bus—width—-of—+the peripheral

controlling &he
deviee.

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

the peripheral device is provided with two or more
storage blocks (2) 48 controlled by controlling the % number of

storage blecksprecessed .

substantially simultaneously.

by the peripheral device

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

for determining the power consumption, wherein 3 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 &hat . the means for determining the power

consumption comprise means for setting &he maximum ef—the 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 IEmiE and said second maximum EmiE

11. (Amended) The system according to claim 9, wherein
the peripheral device comprises means for generating at least one
clock signal, and that i

controlling the power consumption of the peripheral device by

the system comprises means for

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 bug, and &het

_ 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

storage blocks, and that . the means for controlling the
power consumption of the peripheral device comprise means for
adjusting ke % number of storage blocks processed by the

peripheral device gsubstantially simultaneously.

14. (Amended) 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.

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 &he 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 &hat
the means for determining the power consumption comprise means
for setting £he % maximum ef—the 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 from
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 maximum limit and said second

maximum limit.

18. (amended) 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. (Amended) A peripheral device provided with means for
connecting the peripheral device to an electronic device;—fxem
: power xegquired—forusing the peripherat
dev&ee—&s—affaﬁged—Ee—be—supp}%eé to the peripheral device,

. at least a first maximum value and a second

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

maximum ef

defined for £he power consumption, and &hat

peripheral device comprises means for setting &he g

14
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£he 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

at least one content is stored in the peripheral
device te—be—used 1 '

device.

'\ in connection with the electronic

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 eceontreliing-the—fregueney

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 the a bus

width of

the peripheral device.

24. (Amended) The peripheral device according to the claim 20,
wherein
more storage blocks, and that the means for controlling the power

the peripheral device is provided with two or

consumption of the peripheral device comprise means for
controlling £he § number of storage blocks processed by the

peripheral device substantially simultaneously.

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

gaid first maximum value and said second maximum

value are stored in the peripheral device.

15

SANDISK Exhibit 1004, Page 29 of 385




S Y
saatl M

915-005.48

26. (Amended) The peripheral device according to the claim 20,
is a MultiMediaCard™

peripheral device.

16
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IN THE ABSTRACT

--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

a maximum for the power consumption of the
peripheral device is—set—te—a—waitue 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.

Pig—21--
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This preliminary amendment is submitted for the purpose of

placing the application into standard U.S. format and to correct

certain informalities in the text. Approval and allowance are

respectfully requested.

Respectfully submitted,

Francis J. Magui
Attorney for th plicant
Registration No 1,391

/mo

March 25, 2003

WARE, FRESSOLA, VAN DER SLUYS
& ADOLPHSON LLP

Bradford Green, Building 5

755 Main Street, PO Box 224

Monroe, Connecticut 06468
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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, 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.
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The MultiMediaCard™ Association is, among other things, developing
a standard for memory expansion boards (MultiMediaCard™; Muilti-
MediaCard™ 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-
Card™ 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 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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Fig. 4 shows a peripheral device according to yet another pre-
ferred embodiment of the invention in a reduced block
chart.

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-
MediaCard™ 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 I/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 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/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 MultiMediaCard™ 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), e.g. 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 1/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 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 /0 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 O 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 1/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, itis 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 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 (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 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 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 device 1 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 device 1 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,
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
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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 3V, 3.3V, or 5V. 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 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 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, 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,
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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 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
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 MultiMediaCard™ 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 device 1 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
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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

SANDISK Exhibit 1004, Page 49 of 385



10

15

20

25

30

35

18
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
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.

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.

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
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.

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
maximum limit and said second maximum limit.

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

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
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.

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.

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.

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
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.

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
MultiMediaCard™ 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 MultiMediaCard™ Association is, among other things, developing
a standard for memory expansion boards (MultiMediaCard™; Multi-
MediaCard™ 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.
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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, 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
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-
Card™ type. Thus, in electronic devices supporting this standard, the
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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 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
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 galectrohic 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
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

Fig. 4 shows a peripheral device according to yet another pre-
ferred embodiment of the invention in a reduced block
chart.

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-
MediaCard™ 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

SANDISK Exhibit 1004, Page 69 of 385



10

15

20

25

30

35

6

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 controlier 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 1/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 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 I/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 MultiMediaCard™ 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), e.g. 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 1/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
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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 connector 8 of the connecting means of the electronic device, is
transmitted via the 1/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 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 periphéral device 2 earths the detec-
tion line 15, wherein the state of the detection line 15 is changed to the
logical O 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 1/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 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 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 (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, 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
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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 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 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 device 1 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 device 1 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 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,
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in which the operating voitage can be selected to be, for example,
either 3V, 3.3V, or 5V. 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 MultiMediaCard™ 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 device 1 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 thatitis 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 thatitis a MultiMediaCard™ 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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maksimiarvo ja elektroniikkalaitteen Jja oheislaitteen valilla suoritetaan
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1
Menetelma ja jarjestelma lehonkulutuksen maarittimiseksi elektroniik-
kalaitteen yhteydessa ja elektroniikkalaite

Nyl esilld oleva keksinté kohdistuu menetelmaan tehonkulutuksen
maarittamiseksi olektroniikkalaitteessa, johon liitetadn oheislaite, jolle
leho sy6tetdan elekironiikkalaitteesta. Keksinté kohdistuu liséksi jar-
jestelmain, joka kasittia elekironiikkalaitteen, jossa on valineet cheis-
lailleen liittdmiseksi ja valineet tehon syéttamiseksi oheislaitteelle, ja
joka jarjestelma kasittad vilineet tehonkulutuksen maarittamiseksi.
Keksinttd kohdistuu vield elektroniikkalaitteeseen, jossa on vélineet
oheiglaitteen liittamiseksi, valineet tehon syémamiseksi oheisiaittealle,
ja vilineet oheislaitteen tehonkulutuksen méadrittamiseksi. Keksintd
kohdistuu viela oheislaitteeseen, jossa on valineet oheislaittean liitta-
miseksi elektroniikkalaitteeseen, josta oheislaitteen kayttdmisessé tar-
vittava teho on jarjestetty sybtettavaksi oheislaitteelle.

~ Nykyisin kaytdssd on uselta sellaisia elektronlikkalaltteita, Joinin val-

daan liitt&& erilaisia oheislaitteita mm. elektroniikkalaitteen ominaisuuk-
slen laajentamiseksl Ja lisatolmintojen alkaansaamiseksi. EsimerkiksI
kannettaviin tietokoneisiin voidaan liittda oheislaitteita, kuten liitanta-
karteja (esim. PCMCIA-kontea), Jollla kannetiava tletokone on llitetta-
vissa lahiverkkoon, langalliscen tai langattomaan puhclinverkkoon, jne.
Lis2ks] oheislalttelden avulia voldaan kannettavan tletokoneen muistia
laajentaa, liittdd ulkoinen kiintolevy, COROM-asema tai vastaava.

MultiMediaCard™ Association on mm. kehittim&assid standardia ligé-
muistikortteja varten (MultiMediaCard™; MultiMediaCard™ on Infineon
Technologies AG:n tavaramerkki). Tallaisia lisamuistikoriteja voidaan
kayttaad erilaisissa kannettavissa elektroniikkalaitteissa, kuten langat-
tomissa viestimissd ja kommunikaattori-tyyppisissa laitteissa muisti-
maaran liséamiseksi.

Oheislaitteiden liitettavyys erilaisiin laitteisiin aiheuttaa mm. sen, ettd
oheislaitteen tehonkulutus ei saisi ylitaa elektroniikkalaitteesta oheis-
laittccllc sydtettivissé olcvaa maksimitehoa. Muussa tapauksessa
oheislaitteen Ja/tal elektronllikkalaitieen tolminta saattaa hairintya Ja

CERTIFIED COPY OF
PRIORITY DOCUMENT

KENELLEPATREK Asiskaspalval SIvU 002
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elektronlikkalaite voi jopa ylikuumentua. Toisaalta eri oheislaitteiden
tchonkulutusvaatimukset voivat olia hyvinkin erilaiset, jolioin elektro-
niikkalaitteiden valmistajien llisi varautua oheislaiteliitinnén tehon-
sy6tossd mahdollisimman suureen tehonkulutukseen. Tunnetaankin
5 ratkaisuja, kulen Nokia Communicator 9110/9210, joissa elektroniik-
kalaittcen oheislaiteliitannén tehonsy6ttd on jarjestetty suhteellisen te-
hokkaalla reyulaattorilla, esim. luokkaa 150 mA/3 V. Téallainen tehokas
regulaattori on suhtecllisen tilaa vievd komponentti, mika erityisesti
kannettavissa elektroniikkalaitteissa voi aiheuttaa sijoitteluongelmia.
10  Mahdollisimman suureen tehonkulutukseen varautuminen on sellaisten
elektroniikkalaitieiden osalta tarpeetonta, joiden kayttaja ei kayta elekt-
roniikkalaitteen yhteydessa sellaista oheislaitetta, jonka tehonkututus
on lahella elektroniikkalaitteelle suunniteltua oheislaitteen maksimite-
honkulutusta. '| cisaalta joku toinen kéyttaja saattaa kaynaa samaniai-
15  sessa elektroniikkalaitteessa sellaista oheislaitetta, jonka tehonkulutus
on elektroniikkalaitteelle suunniteltua oheislaitteen maksimitehonkulu-
tuksen suuruusiuokkaa.

Joissakin elektroniikkalaitteissa ja niihin liitettdvissé oheislaitieissa sua-

20 ritgtaan kaytbjannittern valinta siinad vaiheessa kun ohelsialte kayn-
nistetdédn, esim. kaynnistettéessd elektroniikkalaite tai oheislaitteen

G littAmisen yhteydessd. Talldin elekironiikkalaitteen ja oheisialtteen va-
N lild suoritctaan signalointia, jonka pcrustcclla clcktroniikkalaite pédtic-
REN lee ohelslaltteen tarvitseman kaymsjinniteen suuruuden ja vallisee
25  oheislaitteen Kkayttdjannitelinjaan (-linjoihin) oheislaitteelle sopivan

kayllgjannilleen.

Mainitussa MultiMediaCard Associalion —jarjeslossa on ehdolellu mak-
simirajan asettamista MultiMediaCard™-tyyppisten muistikorttien te-
30  honkulutukselle. Talldin ala slarndardia lukevissa eleklroniikkalailleissa
varaudutaan siihen, etti oheislaitteeseen voidaan syoltda maiaritetty
P maksimiteho. Lisaksi MultiMediaCard™-lyyppislen muistikorttien le-
- honkulutus ej t4lléin saisi olla suurempi kuin midgritetty maksimiraja.
Tallainen jarjestely on hankala mm. siitd syysta, ettd kehitettavien uu-
35  sien muistikorttien tehonkulutus on rajoitettu tahan maksimiarvoon, jo-
ten se voi olla esteena sellaisten muistikorttien toteuttamiselle, joiden
tehonkulutusta ei voida saada valittna maksimirajaa pienemmaksi. Mi-
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kali maksimiraja asetetaan niin korkeaksi, ettéd suurella todennikdisyy-
dellda myds mydhemmin kehitettdvien muistikorttlen tehonkulutus on
lala pienempi, merkitsee se sitd, ettd elektroniikkalaitteissa on kaytet-
tava suhteellisen tehokkaita ja kookkaita reglilaattoreita.

Oheislaitteen tehonkulutus on yleensi verrannollinen ohelsiaitteessa
kaytettavaan kellotaajuuteen, joten kellotagjuuden kasvattaminen nos-
taa tehonkulutusta. Vastaavasti tehonkulutuksen pienaentamiseks| vol-
daan oheislaitteen kellotaajuutta pienentéd, mikéli sc ohcislaittcon
muun foiminpan kannalta on mahdollista. Talldin kuitenkin oheislaitteen
toimintanopeus pienenee, mikéd ei vélttaméatta ole toivottavaa. Myds
oheiglaitteessa kAytissa olevalla vayldleveydelld on vaikutusta siihen,
kuinka paljon tehoa oheislaitteessa kuluu.

Nyt esilld olevan keksinnén erdini tarkoituksena on aikaansaada pa-
rannettu menetelmé ja jarjestelma tehonkulutuksen madrillamiseksi
kulloiseenkin tilanteeseen sopivaksi. Lisdksi keksinnén tarkoituksena
un dikaansaada eleklroniikkalaile ja oheislaile, joissa menetelmaa so-
velletaan. Keksinté perustuu sithen ajatukseen, eftd méairitetadn te-
honkululukselle ainakin ensimmadinen ja loinen maksimiarvo, jolloin
elektroniikkalaite ja oheislaite suorittavat tehonkulutuksen asettamisen
johonkin arvoon néiden ensimmaisen ja loisen maksimiarvon valissa.
Talloin esimerkiksi oheislaite voi erilaisissa toimintatilanteissa saataa
tehonkulutustaan tilanteeseen sopivaksi. Nyt esilla olevan keksinndn
mukaiselle meneteimalle on pa3asiassa tunnusomaista se, ettad maa-
ritetddn tehonkulutukselle ainakin ensimmaéinen maksimiarvo ja en-
simmaista maksimiarvoa suurempi tcinen maksimiarvo, ja etta elekt-
roniikkalaitteen ja oheislaitteen valilla suoritetaan oheislaitteen
tehonkulutuksen maksimin asettaminen arvoon, joka on olennaisesti
mainittujen ensimmadisen ja toisen maksimiarvon vélissd. Keksinndn
mukalselle jArjestelmalle on pasasiassa tunnusomaista se, etta tehon-
kulutukselle on maééritetty ainakin ensimmainen maksimiarvo ja en-
simmaistd maksimiarvoa suurempi toinen maksimiarvo, ja etta vilineet
tehonkulutuksen maarittamiseksi kasittavat valineet cheislaitteen te-
honkulutuksen maksimin asettamisen arvoon, joka on mainittujen en-
simmaisen maksimiarvon ja toisen maksimiarvon vilissid. Keksinnon
mukaiselle eleklroniikkalailleelle un paaasiassa lunnusomaisla se, ella
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tehonkulutukselle on maaritetty ainakin ensimméinen maksimiarvo ja
ensimmaistid maksimiarvoa suurempi toinen maksimiarvo, ja etta vali-
neet tehonkulutuksen madrittamiseksi kasittavat vélineet oheislaitteen
tehonkulutuksen maksimin asettamisen arvoon, joka on mainittujen

5  ensimmaisen maksimiarvon ja toisen maksimiarvon valissé. Keksinnén
mukaiselle oheislaitteelle on viela padasiassa tunnusomaista se, etta
tehonkulutukselle on maaritetty ainakin ensimmainen maksimiarvo ja
ensimmaistd maksimiarvoa suurempi toinen maksimiarvo, ja etta vali-
neet tehonkulutuksen maarittamiseksi kasittdvat valineet oheislaitteen

10  tehonkulutuksen maksimin asettamisen arvoon, joka on mainittujen
ensimmaisen maksimiarvon ja toisen maksimiarvon valissé.

Nyt esilla olevalla keksinndlia saavutetaan merkittévié etuja tunnetun

tekniikan mukaisiin ratkaisuinin verratiuna. Keksinntin mukalsella me-

15 netelmalld voidaan elektroniikkalaitteessa véittya tarpccttoman suuren
regulaattorin kayttamiselta, mika saastad kustannuksia, ja Jollaln elekt-

roniikkalaitteen kokoa voidaan joissakin tapauksissa pienentda ja toi-

saalta suuren fehonkulutuksen alheuttamiita lAampenemisongeimilta

vélttyd. Myds virrankulutusta voidaan pienentdd, mistd on ctua erityi-

20 sesti kannettavissa laitteissa. Keksinnolla voidaan oheislaiteliitantaan

L efe aikaansaada myoée joustavuutta, koska ohcislaittcen tchonkulutusta
voidaan saataa ja asettaa se kulioisenkin kaytidtilanteen kannalta sopi-
S vaan arvoon. Myés oheislaitteen kellotaajuutta ja vaylaleveyttd voidaan
keksinndn eraan edullisen suoritusmuodon mukaisessa jarjestelmassa
s 25 muuttaa. Keksinté mahdollistaa vield sen, ofti kehitottivat uudet
oheislaitteet toimivat aikaisemmin valmistetlujen elektroniikkalaitteiden
yhteydessi ja olemassa olevat oheislaitteet toimivat kehitettavien uusi-
en elektroniikkalaitteiden yhteydessa. Keksinntn mukaisella ratkaisulla
voidaan myés saada parannusta elektroniikkalaitteen kdyttédjdystavalli-

T 30 syyteen mm. tilanteessa, jossa oheislaite ei voi toimia taysin alemmalla
tehonkulutustasolla, mutta voi kuitenkin antaa tista intormaation elekt-
roniikkalaitteelle. Talldin elektroniikkalaite voi huolehtia oheislaitteen
‘ alasajosta (sammuttamisesta) asianmukaisesti ja muodostaa tasta il-
moituksen kayttajalle.

i 35

g Keksintda selostetaan seuraavassa tarkemmin viitaten samalla ohcisiin
piirustuksiin, joissa
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kuva 1 esittda keksinnon eraan edullisen suoritusmuodon mukaista
jarjestelmaa pelkistettyna lohkokaaviona,

kuva 2 esittda keksinnbn eréén toisen Aedullisen suoritusmuodon
mukaista jarjestelmaa pelkistetysti,

kuva 3 esittad pelkistetysti keksinndn eraan edullisen suorifusmio-
don mukaisessa menetelméssa suoritettavaa signalointia,
ja

kuva 4 esitdd pelkistetystlt keksinndn viela erdaan edullisen
suoritusmuodon mukaista oheislaitetta pclkistettyna lohko-
kaaviona. .

Kuvan 1 mukalsessa keksinnn edullisen suoritusmuodon mukaisessa
jarjestelmassa kaytetdan esimerkkind elektroniikkalaitteesta 1 langa-
tonla vieslintdlailella. Oleislailleena 2 on lassa esimerkissa muisti-
Kortti, kuten MultiMediaCard™-standardin mukainen muistikortti. On
kuilenkin selvaa, etta nyl esilla olevaa keksintéa ei ole rajoitettu aino-
astaan tallaisiin elektroniikkalaitteisiin ja oheislaitteisiin, vaan keksintéa
voidaan sovellaa myds muiden eleklroniikkalailleiden seké oheislaillei-
den yhteydessi. Oheislaite 2 voi olla esimerkiksi litAntakortti tai myos
jokin muu laite. Elektroniikkalaile 1 kasillaa ohjauslohkon 3. jossa on
yksi tai useampi suoritin, kuten mikro-ohjain (MCU). Liséksi elektroniik-
kalaite 1 kasittdd muistia 4, kayttdliittyméan 5 sekd vilineet 6 matka-
viestintoimintojen suonttamiseksi, kuten GSM- ja/tai UM | S-matkavies-
tinvélineet. Kayttsliittyma 5 kasittda edullisesti naytén, ndppéimistén ja

Aaudiovalineet sinansa tunnetusti. Oheislaitteen 2 liittamiseks! on elekt-

roniikkalaitteeseen 1 muodostettu liitAntavalineet 7, jotka kasittavat ai-
nakin yhden liitimen 8 seka tarvitavat I/Q-lohkot 9 mm. oheislaitteen 2
ja elektroniikkalaitteen 1 vaylien kytkemiseksi toisiinsa.

Ohciglaittccssa on myds vastaavat liitdntéavalineet 10, jolla oheislaite 2
liiletadn elektroniikkalaitteen 1 yhteyteen. Oheislaitieen liitantavélineet
10 kasittivat ainakin yhdsn liittimen 11, joka on yhdistettdvissa elektro-
niikkalaitteen 1 liittimeen 8 ja VO-lohko 12. TehonsyOlo oheislaitieelle
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6 .
2 janjesletaan elektroniikkalaitteesta 1 liitimien 8, 11 kautta. 1/0-lohko-
jon kautta suoritetaan elektroniikkalaitteen 1 ja cheislaitteen 2 valinen
kommunikointi. TAma voidaan suorittaa rinnakkaismuotoisena tiedon-
siitona tai sarjamuotoisena tiedonsiirtona. Esimerkiksi malnitissa
5 MultiMediaCard™-madritysten mukaisessa oheislaitteessa kéytetaén
sarjamuotoista tiedonsiirtoa. Nyt esilia olevan keksinndn kannaita ei
kuitenkaan ole merkitysta silla, missd muodossa tiedonsiirto elektro-
niikkalaitteen 1 ja oheislaitteen 2 valilla toteutetaan.

10  Oheislaitteessa 2 an myds suoritin 13 tal vastaava ohelslaitieen 2 toi-
mintojen ohjaamiseksi. Oheislaite kasittdd myds muistia 14, kuten
lukuw/kirjoitusmuistla (RAM) mm. tletojen 1allentamiseksi, sekd luku-
muistia (ROM, NVRAM) suoarittimen chjelmakoodin iallennusta varten.
Suoritin huolehtii mm. l/O-lnhkojen ohjaamiseksi tiedonslirrossa ohels-

15  laittccn 2 ja clckironiikkalaitteen 1 vililla. Oheislaitteen muistiin 14 on
tallennentu myts alnakin tehonkuiutuksen ensimmainen maksimiarvo
scka toinen maksimiarvo, joita kaytetddn nyt esilla olevan keksinnén
mukaisessa menelelmassa. Lisdksi oheislaile kasillaa valineel suoril-
timen toiminnassa tarvittavan yhden tai useamman kellosignaalin muo-

20 dostamiseksi, kuten kellogeneraattorin 16.

Seuraavaksi seloslelaan keksinndn erddn edullisen suoritusmuodon
mukaisen menetelman toimintaa kuvan 1 mukaisessa jirjestelmissi.
: I/O-lohkojen kautta valilelaan eleklioniikkalailleelle 1 mm. Gelo siila,
o 25  onko elektroniikkalaitteen liitantavalineiden liittimeen 8 asetettu oheis-
laitetta 2. Tama voidaan toteuttaa esimerkiksi siten. etta 1/0-lohkossa

9, 12 on tunnistusiinja 15, jonka tila muuttuu, kun cheislaite 2 asete-

taan liittimeen 8. Tunnistuslinja 15 on toteutettu keksinndén tassé edulli-

sessa suoritusmuodossa siten, etta tunnistuslinja 15 on elektroniikka-

30 laitteessa 1 asetettu loogiseen 1-tilaan ylésvetovastuksella R. Tilan-

muuros aikaansaadaan kuvan 1 mukaisessa jarjestelmassa siten, etta

oheislaite 2 maadoittaa tunnistuslinjan 15, jolloin tunnistuslinjan 15 tila

Lt muuttuu loogiseksi 0O-tilaksi. TAmMA tilanmuutos havaitaan elaktroniik-
I kalaitteessa 1 esimerkiksi siten, etta tilanmuutos aiheuttaa keskeytyk-
- 35 sen ohjausiohkossa 3, jolloin suorltetaan vastaava keskeytyspalvelu-
ohjelma ja aloitetaan oheislaitteen alustustoimintojen suorittaminen.

Sen jialkeen kun oheislaitteelle on kytketty kayttdjannitteet, aloittaa

reo
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cheislaitteen 2 suoritin 13 omien alustustoimintojensa suorittamisen.
Oheislaitteen 2 1ehonkulutus mm. asetetaan uvlelusarvoonsa, joka
tassa edullisessa suoritusmuodossa on ensimmdiscn maksimirajan
mukainen tehonkulistisarvo. TAssd oletetaan, ettd ensimmainen rmak-
5 simiraja on pienempi kuin toincn maksimiraja. Suoritin asettaa myés
kellogeneraattorin 16 taajuuden vastaamaan tatd tehonkululusarvoa.
Tyypilliscsti kellogeneraattorin taajuus asetetaan minimiarvoon. Kaikis-
sa ohelslalttelssa 2 el vaiitamatta ole mahdollista saataa kellogene-
raattorin 16 taajuutta, jolloin kellogeneraattoria 16 ei voida kayttad te-
10 honkulutuksen saatdmisessa.

Elektroniikkalailleen 1 suurillamissa oheislailleen alustustoiminnoissa
tutkitaan edullisesti oheislaitteen 2 tyyppi, mik& voi vaikuttaa siihen,
minkalaisia alustustoimintoja suoritetaan. Tassé selityksessa rajoitu-
15  taan kuitenkin vain keksinnén kannalta olennaisten toimintojen kuvaa-
miseen. Keksinnén tamén edullisen suoritusmuodon mukaisessa me-
netelmissi suoritettavaa signalointia on kuvattu pelkistetysti ocheisessa
kuvassa 3. Sen jalkeen kun oheislaitteen 2 tyyppi on selvitetty, aloite-
taan kortille tallennettujen tehonkulutuksen ensimmaisen ja toisen
20 maksimirajan selvittdminen. Talléin elektroniikkalaitteesta 1 ldhetetdén
edullisesti maksimirajojen lukusanoma oheislaitteelle 2. Tata esittaa
nuoli 301 kuvan 3 kaaviossa. Oheislaitieessa 2 vastaanotetaan sano-
ma ja tutkitaan sen sisalté edullisesti suorittimessa 13. Sanoman pe-
rusteella suoritin 13 lukee muistista 14 ensimmadisen maksimirajan ja
2 7?5  toisen maksimirajan (lohko 307 kuvassa 3). Mikali maksimirajoja on
useampia kuin 2, on muistivalineisiin edullisesti tallennettu tieto mak-
- simirajojen lukumaarasta, jolioin suoritin 13 lukee kaikkien maksimira-
jojen arvot muistista 14. Tamaéan jalkeen suoritin 13 muodostaa vas-
taussanoman (lohka 303), joka sisaltad kysytyt tiednt, kiten ensimmai-
30 sen ja toisen maksimirajan ja tarvittacssa myos ticdon maksimirajojen
lukumaarasta. Useampien maksimirajojen tapauksessa sanomaan
edullisesti litetadn muidenkin maksimirajojen arvot. Sanoma lihcte
{aan 1/O-lohkujen 9. 12 kautta elektroniikkalaitteelle (nuoli 304), jossa
ohjauslohko lukee vastaanotetun sanoman tiedot ja tarvittaessa tal-

35 lentaa ne elektroniikkalaitteen muisliin 4.
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Sen jalkeen kun elektroniikkalaitteessa 1 on tiedossa oheislaittcen tu-
kemat tehonkulutuksen maksimirajat, voidaan alolttaa cheislaitteen te-
honkulutuksen saataminen tarvittaessa. Oletetaan, ettd cloktroniikka-
laite 1 pystyy sydnamaan oheislaitteslle 2 taista maksimirajaa vastaa-
van tehon. Talldin elektroniikkalaitteesta 1 ldhctctddn tehonsiditosa-
noma oheislaitteelle 2 (nucli 305). Tassa tehonsAAttisanomassa ilmoi-
tetaan se tehonkulutusarvo, joka halutaan asettaa oheislaittcen 2 mak-
simiarvoksi, esimerkiksi mainittu toinen maksimiraja. Oheislaitteen suo-
ritin 13 tutkii vastaanotetun sanoman tyypin, ja havaittuaan kyseessd
10  olevan tehonsaatosanoma, lukee sanomassa ilmoitetun lehunkululuk-
sen maksimiarvon (lohko 306). Tamdn jalkeen oheislaitteen suoritin 13
asettaa esimerkiksi kellogeneraattorin 16 tuiminlalaajuuden arvoon,
joka vastaa titd tchonkulutukscn maksimiarvoa, esimerkiksi suurim-
paan mahdolliseen taajuuteen.'Myﬁsosuorittimen sisaisia vaylaleveyk-
15 . sia voidaan joissakin sovelluksissa muuttaa sen mukaan, minkélainen
tehonkulutuksen maksimiraja on kaytdssa. Oheislaite 2 edullisesli il-
moittaa vield elektroniikkalaitteslle 1, ettd tehonkulutus on rajoitettu
pyydettyyn arvoon (nuoli 307).

(%]

20 Mikali elektroniikkalaite 1 ei pysty tuottamaan cheislaitteelle 2 toisen
maksimirajan mukaista tehoa, tai muusta syystad elektroniikkalaite 1

foes pyrkii asettamaan tehonkulutuksen maksimiarvon pienemmaksi kuin
e toinen maksimiraja, voidaan suorittaa signalointi, jolla elektroniikkalaite
: 1 ja oheislaite pyrkivat 16ytdmaan tilanteeseen sopivan tehonkulutuk-

25 sen maksimirajan. | Améa voidaan toteuttaa esimerkiksi siten, efta elekt-
roniikkalaite 1 valitsee ensimmadisen ja toisen maksimirajan vélista sel-
laisen arvon, joka elektroniikkalaitteen 1 kannalta on maksimiarvo.

Tieto tastd rajasta vélitetédn oheislaitteelle 2, jossa tutkitaan 13 ehdo-
' tettu arvo, ja jos se voidaan hyvaksya, valitetddn siita tieto elektroniik- .
30 kalaitteelle 1. Jos oheislaite 2 ei voi asettaa omaa tehonkulutustaan

S sellaiseksi, jnka vastaa ehdotethiua maksimiarvoa, ehdottaa ohelslaite 2
] jotakin pienemp&é arvoa ensimmaéisen ja toisen maksimiarvon valisté.
. Jos tAm4 arvo an elektroniikkalaitteen 1 kannalta mahdollinen, limoittaa
777 clcktroniikkalaite 1 tistd ohcislaittcclle 2, jolla tchonkulutus asctctaan
35  tahdn arvoon. Mikali oheislaitteen 2 ehdottama arvo ei ule suopiva, va-
D e litaan edullisesti elektroniikkalaitteessa 1 jokin muu, sopivimmin pie-
nempi arvo, joka kuitenkin on vahintaédn yhtd suuri Kuin ensimméinen
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maksimiraja, ja ilmoitetaan se oheislaitteelle 2. Edella esitettyja vaihcita
toistetaan, kunnes on Iéydetty sellainen tehonkulutusarvo, joka sopii
elektroniikkalaitteelle 1 ja oheislaitteelle 2. Joissakin tapauksissa saat-
iaa kdydi niin, ettd ainoa sopiva arvo on ensimmainen maksimiarvo,
5 jolloin tehonkulutusta ei tarvitse sé#téd, koska tdmé arvo on olctusar-
vona. '

Tehonkulutuksen arvoa voi olfla tarve muuttaa myds elektroniikkalait-
teen 1 ja siihen litetyn oheislaitteen 2 toiminnan aikana. Esimerkiksi,
10  jos ohelslaitteena on lahetin/vastaanotinkortti, kuten matkaviestinkortti
tai modeemikortti, saattaa oheislaitteen 2 tehonkulutusrajaa olla tarve
muuttua merkittavisti esimerkiksi lahetyksen ajaksi. Tall6in siind vai-
heessa kun esim. oheislaite 2 havaitsee tarpeen muuttaa tehonkulu-
tusta, lahettaa se sanoman elektroniikkalaitieelle 1 ja ehdottaa uutta
15  tehonkulutusarvoa, joka kuitenkin on ensimmaisen ja toisen maksimi-
arvon valissé. Elektroniikkalaitteen 1 ja oheislaitteen 2 valilla suorite-
taan sanomien vaihtoa esim. edelld kuvattuja periaatteita soveltaen
oheislaitteen tehonkulutuksen saatamiseksi tarvetta vastaavaksi. Te-
honkulutustarpeen jélleen muuttuessa voidaan suorittaa uusi tehonku-
20  lutuksen saaté.

Oheislaitteen lehonkulutuksen muutlamistarve voi syntyd myds elektro-

niikkalaitteessa 1. Esimerkiksi elekironiikkalaitteen 1 toiminnan siirty-
essa tehonsaastotilaan, tai elektroniikkalaitteen 1 akun (ei esitetty) va-

25 rauksen pienentyessi, voi elekironiikkalaite 1 ohjata oheislaitetta 2
siitymé&éan vahemmaén tehoa kuluttavaan tilaan.

T Keksinnén mukainen oheislaite voidaan liittdd myds sellaiseen elekt-
A roniikkalaitteeseen 1, jossa ei ole mahdollisuutta s&itaa tehonkulutus-
30 ta. Tallsin tehonkulutusarvoksi asetetaan oheislaitteessa 2 oletusarvo,
L slis soplvimmin ensimmainen maksimiraja. Keksinndn mukainen
L oheislaite voidaan siis liittd4 sellaiseenkin elekironiikkalaitieeseen 1,
L jossa ei ole toteutettu keksinndn mukaisen meneteiman vaiheita
L oheislaittccn 2 tchonkulutukscn séaétimiscksi.

e 35

Edelld oli mainittu useamman Kkuin kahden eri maksimirajan kayttami-
nen tehonkulutuksen maksimiarvoina. Tassa oletetaan. ettd muut mak-
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simirajat ovat ensimmaisen ja toisen maksimirajan vélissa. Nama eri-
laiset maksimirajat voivat wlia kyseeseen esimerkiksi selldisissa so-
velluksissa, joissa oheislaitteessa on mahdollista valita erilaisia vaylale-
veyksia. Esimerkiksi kuvan ? mukaisessa jarjestelmassa on oheislait-
teen ja elektroniikkalaitteen vélisen liitinndn vaylaleveys valittavissa
joksikin kolmesta arvosta: 8, 16 tai 32 blttia. Samalla taméa liitanndlle
valittu vaylédleveys tulee tissd edullisessa suoritusmuodossa kayttoon
myds oheislaitteen 2 sisdisessa vaylassi 17. Tyypillisestl tehonkulutus
on sitd suurempi mita levedmpéé véylad kaytotddn. Talldin oletuksena
10  on sopivimmin se, eftd kaynnistysvaiheessa vayldleveys on 8 bittia,
mutta elekironiikkalaite 1 ja oheislaite 2 voivat neuvotella muun vay-
laleveyden kayttamisesta, siis tehonkulutuksen maksimirajan muutta-
misesta. Tdmé voidaan toteuttaa edelld esitettyja periaatteita sovelta-
malla. On kuitenkin selvad, ella mainitut vayldleveydet ovat vain eraita
16 i rajoittavia esimerkkeja vaylaleveyksista.

(64

Oheislaitteen kellogeneraattorin 18 taajuus ei vilttaméatta ole portaat-
lomasli séédeltivissa, vaan taajuudelle voidaan valita jokin arvo joista~
kin maaratyista arvoista. Naitd eri taajuuksia vastaavat tehonkulutuk-
20 sen maksimirajat voidaan talloin tallentaa oheislaitteelle mainituiksi
maksimirajoiksi, tai mikéli tallennetaan vain ensimmainen maksimiraja
(pienin tehonkulutus) ja toinen maksimiraja (suurin tehonkulutus), voi-
daan elektroniikkalaitteen 1 ja oheislaitteen valilla suorittaa aikaisem-
min tassd selityksessa esitetly sanomien vaihto sopivan tehonkulutus-
25 rajan saatamiseksi.

EEX]

Onheislaitteen 2 tehonkulutusta voidaan siis saatda mm. kellotaajuutta
ja/tai vaylaleveyttd muuttamalla, mutta on selvaa, etta muitakin tehon-
o kulutuksen siitdkeinoja tunnetaan ja joita keksinndn yhteydessa voi-
30 daan soveltaa. Myds kayttdjannitteen sadtédmiselld voidaan tchonkulu-
tusta saataa, mikdli oheislaitteen 2 kayttdjannitteen ei tarvitse olla tietty
vakioarvo. Tunnetaan oheislaitteita, joissa kayttdjannitteeksi voidaan
’ valita esimerkiksi joko 3V, 3,3V, tai 5V. Vield erdani esimerkkind

ohcislaittcen tchonkulutuksen sadtimismahdollisuuksista mainittakoon
35 tdssa ylileydessa vheislaitleen virrankulutuksen saataminen.
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Keksinnon eraassa edullisessa suoritusmuodossa on ainakin osa
oheislaitteen 2 muistista jaettu kahteen tai useampaan muistliiohkoon
ns. muistipankkien muodostamiseksi. Talléin oheislaitteessa voidaan
ndistd muistilohkoista valita kdyttoén yksi tai useampi mm. sen perus-
5 leella, mikd on oheislaitteelle 2 maaéritetty maksimitehonkulutusarvo.
Suuremmilla tehonkulutusarvoilla voidaan tyypillisesti ottaa kaytoon
useampia muistilohkoja kuin pienemmilld tehonkulutusarvoilla. Kuvas-
sa 4 on esitefty erés esimerkki tallaisen oheislaitteen rakenteesta. Ku-
vassa 4 esitetyssd oheislaitteessa 2 muistiin 14 on muodostettu nelja
10  muistilohkoa 14a, 14b, 14c¢, 14d, muita on selvaa, etta kaytannin so-
velluksissa muistipankkien lukumadrd voi olla keksinndn puitieissa
myds muu kuin nelja. Muistilohkojen 14a—14d kayittion ottamiseksl |a
kaytosta poistamiseksi on edullisesti suoritimesta 13 muodostettu kyt-
kentalinjat 18a—18d, joilla voidaan asim. kytked kayitijannite haluttul-

15 hin muistilohkoihin 14a—14d, tai kytkentdlinjoilla ohjataan Kukin muis-

tilohko 14a—14d joko akiiiviseen tilaan tal tehonsaastotilaan. Myos
edella esitetylld menctelmilla voidaan ohgislaittcen 2 tehonkulutusta
sAAtAY aikaisermmmin tAssA selityksessa esitettyjen tehonkululuksen
sadtémenetelmien sijasta tai niiden liséksi.

20 .
Elektroniikkalaitteessa 1 tehonsdaté voidaan suorittaa csimerkiksi si-
e ten, ettd elektroniikkalaitteessa | on tehol&hde, jonka lahtGjannitettd

voidaan muuttaa. T&llsin elektroniikkalaitteessa 1 valitaan ohsislait-
teelle johdettavaksi kéiytti‘:jéinnitteeksi kulloistakin lehonkululusla vas-.
25  taava jannitearvo.

o Keksinnon mukaista menetelmai voidaan soveltaa myds esimerkiksi
erilaisten siséltGjen toteuttamisessa elektroniikkalaitteiden 1 yhteydes-
’ s3 kaytettivaksi esim. seuraavasti. Oheislaittesna 2 voidaan kayittii
30  muistikorttia, kuten MultiMediaCard™-standardin maéritysten mukaista
Korttia, johon sisaldja voidaan tallentaa. Sisalldilla tassa yhteydessa
tarkoitetaan tietojoukkoja, sovellusohjelmia, elektronisia kirjoja, audio-
visualista informaatiota, kuten musiikkia, videoita, jne. Fsimerkiksi si-
séllon tuottaja tallentaa tallaisia sisaltoja muistikortille. T&lldin muisti-
35 kortti 2 liitetdan rlekironiikkalaitteeseen, jossa an valineet sISAllon siir-
tamiscksi muistikortille 2. T&lldin ennen tallennuksen aloittamista clckt-
ronlfikkalalte Ja mulstlkorttl 2 suaorittavat mulstikortin tehonkulutuksen
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asettamiseksi edullisesti toista maksimirajaa vastaavaan arvoon. Tamé
on mahdollista, koska tillaisessa sisalion tallentamisessa kaylellavas-
sa elektroniikkalaitteessa 1 ei muistikortin tehonkulutuksella ole juuri-
kaan merkitysta, vaan elekironiikkalalte 1 voi tuottaa riittavan lehon
muistikortile 2. Tallennus voidaan tilldin suorittaa mahdollisimman
suurella nopeudella, koska muistikortin kellotaajuus jatai vaylaleveys
saadaan asetettua suurimmaksi mahdolliscksi. Myds muistikortitle 2
taliennetun sisalién varmistaminen mahdollisten tallennusvirheiden ha-
vaitsemiseksi voidaan myés suorittaa suurimmalla mahdollisella no-
peudelia. Suurl tallennus- ja/tai tarkistusnopeus aikaansaa sen. efta
elektroniikkalaitteella 1 saadaan sis#ltéjon tuotantonopeutta kasvatet-
tua verrattuna tunnetun tekniikan mukaisiin menetelmiin. '

Vastaavasti siind vaiheessa kun muislikorlille 2 tallennettua sisaltéa
halutaan kayttaa jossakin slektroniikkalaitteessa 1, voidaan muistikor-
tille 2 tehonkulutus asettaa sellaiseksi, juka eleklroniikkalaitteen 1 kan-
nalta on sopiva, esimerkiksi alin mahdollinen tehonkulutus. TallGin kek-
sinndn mukaista menetelmaé sovellettaessa ei sisaltdjen tuotantono-
peutta tarvitse rajoittaa sen mukaan, mika on sisdlion kiyttdmisessé
mahdollinen maksimi tehonkulutusarvo.

Koska keksinndn mukaisella menetelmalld voidaan suorittaa oheislait-
teen tehonsdatd, voidaan cheislaite 2 liittaa useisiin erilaisiin elekiro-
niikkalaitteisiin. Joissakin elektroniikkalaitteissa on oheislaitteelle syé-
tettdvissa vain minimitehonkulutusta vastaava teho (jannite ja virta),
jolloin elektroniikkalaitteessa 1 ei tarvita suurikokoista regulaattoria ja
elektroniikkalaitteen kokoa ei tarvitse kasvattaa suurikokoisen regu-
laattorin tilantarpeen johdosta. Toisaalta kehitettévissé oheislaitteissa 2
ei tarvitse rajoittaa tehonkulutusta, koska elektroniikkalaite ja oheislaite
voivat neuvotella sopivan tehonkulutusarvon. Téll6in jos oheislaite lii-
tetdidn sellalseen elektronlikkalaltteeseen, Jossa oheislaitellitantaan
voidaan sybttaa suhteellisen suuri teho, voidaan cheislaitetta kéyttaa
mahdollisimman tehokkaasti (suurella kellotaajuudella/vaylaleveydeila).
Alustusvaiheessa tallaincnkin oheislaite toimii picnemmalla tchonkulu
tuksella, kunnes sopiva tehonkulutuksen arvo on valilu. Keksinnon
mukaisessa jirjestelmissa voidaan varautua tulevaisuudessa kehitet-

tédvien mahdollisesti suurtakin tehoa vaativien oheislaitteiden kéyttami-
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seen elektroniikkalaitteissa. Kuitenkaan ci kaikkien elektroniikkalaittei-
den suunnittelussa tarvitse ottaa huormivon paljon tehoa kuluttavia
kortteja.

On selvag, etta tehonkulutukscn ascttamisessa suoritottavat vaiheet
voidaan toteuttaa munllakin tavalla kuin edella esitetty sanomien muo-
dossa tapahtuva kattoly. Liitintavélincissd 7, 10 voi olla esimerkiksi
litantalinjnja, joita kAymAmalla voldaan tehonkulutus asellaa oheislail-
teelle. Lisdksi keksintdd voidaan soveltaa siten, sttd mainituille
maksimirajoille on madrilelly liellyja vaihtoehtoisia (sallittuja) arvoija,

jolloin kullakin oheislaitteella on ensimméinen maksimiraja ja toinen

mvak‘simiraja valittu naiden vaihloehtolsien rajojen joukosta.

Lisdksi mainittakoon, ella oheislailleen 2 ei tarvitse olla korttimuotainen
oheislaite, vaan oheislaitteena 2 voidaan kayttda muutakin laitetta, joka
on liillellavissa elektroniikkalaitteeseen 1. Eraana ei rajoittavana esi-
merkking tallaisesta oheislaitteesta mainittakoon kamera, joka liitetaan
esimerkiksi langattomaan viestimeen, tietckoneeseen, tms. Talldin te-
honkulutusta sdatamalia voidaan vaikuttaa kameran toiminnallisiin
ominaisuuksiin. Esimerkiksi pienemmalla tehonkulutuksella kameran
kuvien paivitysnopeus elektroniikkalaitteen naytélla voi olia pienempi
kuin suuremmalla tehonkulutuksella. Talldin elektroniikkalaite 1 voi
asettaa oheislaitteena 2 kaytettdvian kameran tehonkulutuksen edulli-
sesti sen perusteella, kuinka suuren tehon elektroniikkalaite 1 pystyy
syOttAmAAn oheislaitterlle. Keksinndn eridassa edullisessa suoritus-
muodossa myéds clektroniikkalaitteen 1 kéyttédjé voi ascttaa tehonkulu-
tuksen maksimirajan, jolloin kAyttajd voi halutessaan esim. plenenta
maksimirajaa kannettavan elektroniikkalaitteen kiyttdajan pidentdmi
seksi.

On selvaa. etta nyt esilla olevaa keksintoa ei ole rajoitettu ainoastaan
cdelléd ositottyihin  suoritusmuotoihin, vaan sitd voidaan muunnclla
oheisten patenttivaatimusten puitteissa.
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Patenttivaatimukset;

1. Menetelma tehonkulutuksen madrittimiscksi elektroniikkalaittees-

sa (1), johon liitetasn ohelslalte (2), jolle teho syOleldan elektroniikka-
5 laitteesta (1), tunnettu siiti, ettd maaritetadn tehonkulutukselle aina-

kin ensimmainen maksimiarvo ja ensimmaistd muksimiarvoa suurempi

toinen maksimiarvo, ja etti elektroniikkalaitteen (1) ja oheislaitteen (2)

valilla suaritetaan oheislaitteen (2) tehonkulutuksen maksimin asetta-

minen arvoon, joka on olennaisesti mainittujen ensimmaéisen ja toisen
10  maksimiarvon valissa.

2. Patenllivaalimuksen 1 mukainen menetelma, tunnettu siitd, ettda
mainittua ensimmaistd maksimirajaa kaytetadn tehonkulutuksen ole-
lusarvona. jolloin oheislaitteen (2) tehonkulutus asetetaan kdynnistys-

15  vaiheessa korkeintaan olennaisesti samaksi kuin mainitu ensimméainen
maksimiraja.

3. Patenttivaatimuksen 1 tai 2 mukainen menetelmd, tunnettu siité,
ettd mainittua toista maksimirajaa kaytetdan tehonkulutuksen suurim-
20 pana sallittuna arvona.

4. Patenttivaatimuksen 1, 2 tai 3 mukainen menetelmd, tunnettu siita,
: ettéd elektroniikkalaitteen (1) ja oheislaittean (2) valllla slirreladn sano-
cir mia oheislaitteen tehonkulutuksen asettamiseksi johonkin arvoon olen-
26  naisest mainittujen ensimmaisen maksimirajan ja toisen maksimirajan
vélissi.

5. Jonkin patonttivaatimuksen 1—4 mukainen menetelma, tunnettu

siha, ett4d ohelslaitteelle (2) tallennetaan ainakin yksi sisaltd kaytetta-
Lk 30 vakei elektroniikkalaitteen (1) yhteydessd, jolloin sisdllén tallennusvai-
‘ heessa oheislaitleen (2) lehunkululukseksi aselelaan mainittua toista
maksimirajaa vastaava arvo, ja sisélidn kdyttévaiheessa oheislait-
teen (2) tehonkulutukseksi asetetaan mainittua ensimin@ista maksimi-
s 0 rajaa vastaava arvo.

35
6. Jonkin patenttivaatimuksen 1--—-5 mukainen menetelma, tunnettu
siita, etta oheislaitteessa (2) muodostetaan ainakin yksi kellosignaali, ja
VAST.OTTO 27-03-02  16:09 MISTA- 03 2886262 KENELLEPATREK Asiakaspalvel  SIVU 015
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etté oheislaitteen (2) tehonkulutuksen siitaminen suoritetaan mainitun
alnakin yhden kellosignaalin laajuulla saatamalia.

7. Jonkin patenttivaalimuksen 1—8 mukainen menetelmé, tunnettu
siita, ettd oheislaitteessa (2) on ainakin yksi vayla, ja etta oheislait-
teen (2) tehonkulutuksen saataminen suoritetaan oheislaitteen (2)
vayldleveytta sditamalla.

8. Jonkin patenttivaatimuksen 1-7 mukainen menetelma, tunnettu
siitéd, etta oheislaitteelle (2) on muodostettu kaksi tai useampia muisti-
lohkoja (14a—14d), jolloin oheislaitteen (2) tehonkulutuksen saatami-
nen suoritetaan oheislaitteen (2) olennaisesti samanaikaisesti kéasitte-
lemien muistilohkojen (14a—14d) maaraa saatamalla.

Y. Jarjestelma, joka kasittaa elektroniikkalaitteen (1), jossa on vili-
neet (7) oheislaitteen (2) liittamiseksi ja valineet (8) tehon syéttamiseksi

- oheislaitteelle (2), ja joka jarjestelma kasittaa valineet (7, 10, 14) tehon-

kulutuksen mééarittamiseksi, tunnettu siitd, etté tehonkulutuksclic on
maariterty ainakin ensimméinen maksimiarvo ja ensimmaistd maksimi-
arvoa suurempi toinen maksimiarvo, ja ettéd vélineet tchonkulutukscn
maArittAmiseks] kasitavat valineet (3, 13, 16, 17) oheislaitieen (?) te-
honkulutuksen maksimin asettamisen arvoon, joka on mainittujen en-
simmaisen makstmiarvon {a tolsen maksimiarvon valissa.

10. Patenttivaatimuksen 9 mukainen jariestelma, tunnettu siitd, etta
so kasittda vilineet (7, 10) sanomien siirtdmisoksi elektroniikkalait-
leen (1) ja vheislailleen (2) valillda oheislailteen lehunkulutuksen asel-
tamiseksi johonkin arvoon olennaisssti mainittujen ensimmaisen mak-
sitnirgjan ja loisen maksimirgjan valissa.

11. Patenttivaatimuksen 9 tai 10 mukainen jarjestelma, tunnettu siita,
ottd oheislaittesssa (2) on vilineet (16) ainakin yhden kellosignaalin
muodostamiseksi, ja etta jariestelma kasittaa valineet (7, 10, 13)
oheislaitteen (2) tehonkulutuksen saatamiseksi mainitun ainakin yhden
kellosignaalin taajuutta saatamalla.
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12. Patenttivaatimuksen 9, 10 tai 11 mukainen jarjesteima, tunnettu
siitd, etti oheislailleessa (2) on ainakin yksi vayla, ja etta jarjestelma
kasittaa valineet (7, 10, 13) oheislaitteen (2) tehonkulutuksen saatami-
seksi suoritetaan vheislailleen (2) vaylaleveytta saatamalla.

13. Junkin patenttivaatimuksen 9-12 mukainen jariestelma, tunnettu
siitd, ettd oheislaitieelle (2) on muodostettu kaksi tai useampia muisti-
lohikoja (14a—144d), ja etta viélineet (7, 10, 13) oheislaitteen (2) tehon-
kulutuksen saitamiseksi kasittavat valineet (13, 18a—18d) oheislait-
teen (2) olennaisesti samanaikaisesti Kasittelemien muistilohko-

- jen (14a—14d) maaran saatamiseksi.

14. Jonkin patenttivaatimuksen 8—13 mukainen Jarjestelma, tunnettu
siita, etta elektroniikkalaite (1) on kannettava elektroniikkalaite (1).

15. Patenttivaatimuksen 14 mukainen jérjestelma, tunncttu siitd, cttad
se kasltaAa valineest (6) matkaviestintolmintojen suarittamiseksi.

16. Flektroniikkalaite (1), jossa on vilineet (7) ohelslaltteen (2) Hittami-
seksi ja vilineet (8) tchon syéttamiscksi ohcislaiticelle (2), ja vali-
neet (7) tehonkulutuksen maantdmiseksi, tunnettu siild, elld tehon-
kulutukscllc on maaritetty ainakin ensimmainen maksimiarvo ja en-
simmaisla maksimiarvoa suurempi Winen maksimiarvo, ja ella valinesl
tehonkulutuksen madrittamiseksi késittivat vilineet (3) oheislait-
leen (2) lehonkulutuksen maksimin asellamisen arvoon, joka on mai-
nittujen ensimmaAisen maksimiarvon ja toisen maksimiarvon valissa.

17. Patentivaatimuksen 18 mukainen elekironiikkalaite (1), tunnettu
siitd, ettd se kasittaa valineet (7) sanomien lahettamiseksi oheislait-
teelta (2) ja vastaanottamiseksi oheislaitteelta (2) oheislaitteen tehon-
kulutuksen asettamiseksi johonkin arvoon olennaisesti mainittujen en-
simmaisen maksimirajan. ja toisen maksimirajan valissa.

18. Patenttivaatimuksen 16 tai 17 mukainen elektronlikkalaite (1),
tunnettu siitd, ettda se on kanneftava elektroniikkalaite (1).

VAST.QTTO 27-03-02 16:09 MISTA- 03 2886262 KENELLEPATREK Asiakaspalvel SIVU 017
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19. Patenttivaatimuksen 18 mukainen elektroniikkalaite (1), tunnettu
siita, ettd se kasittaa vialineel malkaviestintoimintojen suorittamiseksi.

20. Oheislaite (2), jossa on valineet (10) oheislaitteen (2) liittdmiseksi
eloktroniikkalaitteeseen (1), josta oheislaitteen (2) kdyttamisaessa tarvit-
lava leho on jarjestetty syotettaviksi oheislaitteelle (2), tunnettu siita,
ottéa tehonkulutukselle on médritetty ainakin ensimmainen maksimiarvo
ja ensimrmaistd maksimiarvoa suurempi toinen maksimiarvo, ja etta
oheislaite ki3sittadad vilineet (13, 16, 17) tehonkulutuksen maksimin
asettamisen arvoon, joka on mainittujen ensimmaisen maksimiarvon ja
toisen maksimiarvon valissa.

21. Patenttivaatimuksen 20 mukainen ohelslalte (?), tunnettu siit4,
ettd oheislaitteelle (2) on tallennettu ainakin yksi sisaltd kaytettavaksi
elektroniikkalaitteen (1) yhteydessa.

772 Patenitivaatimiksen 20 tai 71 mukainen ohelslaite (2), tunnerttu
siitd, ettd oheislaitteessa (2) on vélineet (16) ainakin yhden kcllosig-
naalin muodostamiseksi, ja valineet (13) ohelslaltieen (2) tehonkulu-
tuksen sédtdmiscksi mainitun ainakin yhden kellosignaalin tagjuutta
saatamalla. ‘

23. Patenttivaatimuksen 20, 21 tai 22 mukainen oheislaile (2),
tunneftu siitd, cttd oheislaittecssa (2) on ainakin yksi vayla, ja vali-
neet (13) oheislailleen (2) lehonkulutuksen saalamiseksi  oheislail-
tesn (2) vaylaleveyttd sidatamalla.

24. Jonkin patenttivaatimuksen 20-23 mukainen ocheislaite (2),
tunnettu siitd, etta oheislaitteelle (2) on muodostettu kaksi tai useam-
pia muistilohkoja (14a—14d), ja etta valineet (7, 10, 13) oheislait-
teen (2) tehonkulutuksen s&atamiseksi kasittavat valineet (13, 18a—
18d) oheislaitteen (2) olennaisesti samanaikaisesti kisittelemien muis-
tilohkojen (14a—14d) maaran siitidmiseksi.

25. Jonkin patenttivaatimuksen 20—24 mukainen oheislaite (2),
tunnettu siita, etta se on MultiMediaGard™ -oheislaite.
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(67) Tiivistelma

Nyt esilla oleva keksintd kohdistuu menetelmaan ja jar-
jestelmain tehonkulutuksen maarittdmiseksi elektroniik-
kalaitteessa (1), johon liitetdsn oheislaite (2), jolle teho
syOlsladan elektroniikkalaitteesta (1). Tehonkulutukselle
madritetddn ainakin ensimmainen maksimiarvo ja en-
simmaistd maksimiarvoa suurempi toinen maksimiarvo.
Elektroniikkalaitteen (1) ja oheislaitteen (2) valilla suori-
tetaan oheislaitteen (2) tehonkulutuksen maksimin asct-
taminen arvoon, joka on olennaisesti mainittujen en-
simmdisen ja toisen maksimiarvon vélissd. Keksintd
kohdistuu lisdksi elektroniikkalaitteeseen (1) ja oheis-
laitteeseen (2), joissa menetelméaé sovelletaan.

Fig- 1
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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 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 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, P.O. Box 2327, Arlington, VA 22202.
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(57) Abstract: A hand-held, 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

an additional battery pack extension.
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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. | 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, is a battery pack
extension is used to supplement the power supplied to the wircless modem. Typically,
hand-held PCs use two AA batteries, which suffer from low capacity and a low péak
current capability. A '

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 outpﬁt power. Typically, prior art uses a
battery pack extension on the PCMCIA card to achieifé ﬂné highestrRF power output.
This is an undesirable solution as the esthetics of the complete product are poor.

It is desirable to have an improved system, which avoids some of the problems of
the prior art.

e Inventi

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. o

. 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, vthis is a reasonable

assumption. -

Brief Description of the Drawings »
‘Fig. 1 is a block diagram illustrating a PCMCIA cellular modem attached to a

band-held PC. - : o

' Fig. 2 is a diagram illustrating the power amplifier, current ieveling circuit,
duplexer and antenna used in the PC card cellular radio transceiver of one 'emboc.liment 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 inQenﬁon.

Fig. 5 is a schematic illustrating one embodiment of the current leveling circuit

for onie embodiment of the present invention.
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 Detailed Description of the Preferred Embodiment

Fig.lisa bloék 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 celluiar 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 shoﬁld 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 descn'i)ed 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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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 thé 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 spepiﬁed 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 c1rcum'y 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 descripu’oﬁ 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 adapte& to be connécted 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 powef 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 O
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 O 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 oumber of output power levels set by current'- suppliéd to p’dwer
amplifier in the PC radio card, the output power levels including muitiple implemented
standard power output-levels and a nonstandard battery;limi'ted 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 11 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 amaplifier operébly 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 transcé,iver output power level, the
nonstandard transceiver output ﬁower 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 operatively
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 implémented 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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(57) Abstract

Digital data are stored in a memory means in prescribed arranging order and, when a data arrangement to be corrected for an error
contained in the arrangement or a data arrangement to be produced is read out, the control of the access to the memory means is made easier,
the number of accesses to the memory means is reduced and a data transfer speed is increased to thereby reduce the power consumption
when using a semiconductor chip containing the memory means. The memory means which can switch the access bit width between (n) bits
and (n x m) bits (n and m: natural numbers), a bus width switching means which can switch the memory access bit width between the (n) and
(n x m) bits, and a control means which controls the access are provided. Since the control means controls the access so that the bus width
can be switched to the (n x m) bit width at the time of reading out the data arrangement to be reproduced from the memory means, the
number of accesses is reduced and the transferring speed of reproduced data is improved. When the memory means which can be changed in
access bit width, a means required for the execution of processing, etc., are provided on the same semiconductor chip, the memory means is
customized so that the access bit width can be variably set in accordance with each required means.
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(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 1o 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 currently 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.
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POWER MANAGEMENT FOR A LAPTOP COMPUTER,

. BACKGROUND OF THE INVENTION

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 from the capability of the power supply to provide ample power
to power the 6orresponding device, heat dissipation, physical size, weight,
efficiency, and other related characteristics are paramourit 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 self-supporting p_ower source, such as a _ .
battery, is used to provide the power when the unit is decoﬁpled 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 somg instances the battery funclions 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 caiculator, wherein the
calculator operated from a baltery 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 snmply had an on/off 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 of many early semiconductor memories,
information stored in such volatile memories were lost when the calculator was
turned off. Subsequem calculators attempted to incorporate nonvolatile
memory, or in the aliernative, 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 powér.' All of these features
were devised pnmanly 10 extend the time penod 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 typically includes a viewing
screen. Various schemes were devised to monitor and control the power )

distribution during on/off states.
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However, as the personal desk top computer systems are made

‘portable, it is desirable to pr6vide a computer which contains a fully contained

power source so that the computer is completely portable. These self -
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 from its internal power source, which is typically a battery.
Although a variety of the poriable 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 1o 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 applied 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 self-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 orto a pbnion 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 fail to disclose the

SANDISK Exhibit 1004, Page 209 of 385



10

15

20

-4 -
sophisticated power management scheme for a laptop of the present invention.

The references are:

1. U.S. Patent No. 4,019,068, issued April 19, 1977, for Low Power Output
Disable Circuit For Random Access Memory,

2. U.S. Patent No. 4,074,351, issued February 14, 1978 for Variable
Function Programmed Calculator;

3. U.S. Patent No. 4,151,611, issued April 24, 1979 for 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. U.S. Patent No. 4,279,020, issued July 14, 1981 for Power Supply
Circuit For A Data Processor;

6.  U.S.Patent No. 4,381,552, issued April 26, 1983 for Standby Mode
Controller Utilizing Microprocessor;

7. U.S. Patent No. 4,409,665, issued October 11, 1983 for Turn-Off-
Processor Between Keystrokes;

8. U.S. Patent No. 4,611,289, issued September 9, 1986 for Computer
Power Management System;

9. U.S. Patent No. 4,615,005, issued September 30, 1986 for Data
Processing Apparatus With Clock Signa! Control By Microinstruction For
Reduced Power Consumption And Method Therefor; and

10. U.S. Patent No. 4,712,196, issued December 8, 1987 for Data

Processing Apparatus.

SANDISK Exhibit 1004, Page 210 of 385



10

15

20

25

SUMMARY OF THE INVENTION

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 1o 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 so0 that the clock signals can be _
disconnected from certain units of the computer. ) -

The power manager continually monitors. various 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 into an
inactive state. However, because power is still applied 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

staig is an intermediate state in which the power manager controls the .
frequency 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 of'the various units of 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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DETAILED DESCRIPTION OF THE PRESENT INVENTION

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
pl:esent 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 of the present invention.
Although computer 10 can be of a variety of computers, computer 10 of the
present invention is a portable oompiner 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, @ battery 17, a battery charger circuit
18 and an input/output (1/O) unit 19 which includes an YO controller 19a and at
least one /O device 19b. These components are typically present in most
desktop or portable computer systems. Computer 10 of the present invention
further includes a disk controller 20, a serial communiwﬁon 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 20-25
are included within computer 10 that these devices are typically a design
choice and the comaner 10 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 a 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 Macintosh™ brand computers of Apple Computer Inc., of
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 compuler 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 providés for the necessary
timing reference signals which are needed for tﬁe 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 I/O unit 19 interfaces with various I/O devices, such as keyboards
and cursor control devices, such as a "mouse” or a trackball. The disk
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 paraliel
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 circuils and drivers of sound unit 24 are utilized to
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generate various audio signals from computer 10. Modem 25 is typically an

external device, however in this instance it is included within computer 10 to
provxde full modem capabmty, in order that the portable computer 10 has
capabilities of interfacing with telecommunication lines 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 10 the internal
modem 25, as well as an interface to the 1/O peripheral devices 19b through
IO controller19a. It is to be appreciated that PMGR 11 of the preferred
embodiment includes its own ROM, RAM, timers, analog to digital converters,
and general purpose I/0 lines. Although a variety of devices can be used to
perform the functions of PMGR 11, the preferred embodiment uées part number

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 managernent 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 VO
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
for the next command to begin from CPU 12. lf 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 1/60 of a second (frequency of 60 Hz), the clock oscillator
16 generates an interrupt to PMGR 11 and this interrupt is coupled to CPU 12
on fine 34. When this interrupt is generated, PMGR 11 closes the 1/0 channel
from VO 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 performs its
periodic 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 of the preferred
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 VO transceiver functions for transfer of
information between PMGR 11 and IO unit 19 on bus 37. Packets of
information to be sent on bus 37 to YO unit 19 are sent by CPU 12 to PMGR 11 -
in the data portion of the command signal. Data received by PMGR 11 from VO
controller 19 is buffered internally and once received, this data is stored within
PMGR 11 until requested by CPU 12. Ifa new /O command was transmitted by
CPU 12 during a previogs command/execution cycle, the new command and
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its corresponding dala is supplied as the next VO command which is to be sent.

If the VO device has any data to return, PMGR 11 receives, buffers and stores
the data. When the data is completely received, PMGR 11 interrupts CPU 12
on interrupt line 34 and CPU 12 responds 10 the interrupt by determining the
source of the interrupt and data is obtained from PMGR 11. }

PMGR 11 includes a one second fimer which is based on the 60 Hz
frequency 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 functions. That is, as each new second is counted within PMGR 11, |
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-énd if a low battery condition exists. The battery charger circuit 18
includes means for monitoring the level of the battery and for determining if the
power level drops below a predetermined level. Then, the internal temperature
is also checked followed by the interrupt to the CPU. Subsequently PMGR 11
sends any pending VO transactions to CPU 12.

iRis to be abpreciated that via unit 28 performs the function of an
interface unit between the CPU 12 and PMGR 11. Via unit 28 includes general
purpose VO devices, internal timers, interrupt generators, as well as input and
output ports. However, it is to be noted that PMGR 11 can be readily adépted'
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 kfe of battery 17 when
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. computer 10 is disconnected from an external power source, PMGR 11

“provides for a number of control and monitoring functions for this purpose.

PMGR 11 is utilized to cause computer 10 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 voitage being supplied to a given
unit. The clock signals coupled from 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 io CPU 12, serial
communication controller unit 21 and the disk controller unit 20, respectively.
A power supply 29, which receives its power from battery 17, provides
the needed voltages by computer 10. These supply voltages, shown as Vcc's
in Figure 1, are coupled through PMGR 11, wherein PMGR 11 provides
separate Vcc sources 1o 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 ‘
Vce voltages to serial communication drivers 22, sound unit‘24 and to the
modem 25 through analog interface unit 26. These voltages are designated as
VeeB, VeeC and VeeD, 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 interface
unit 26 is comprised of a plurality of transistor switches for switching the various
Vee sources onto their corresponding lines. The clock controt 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 41-43. It is to be noted
that PMGR 11 can change the various clocking rates of the clocking signals

present on lines 41-43.
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In the normal (or wake) mode of operation, computer 10 is fully active

and éll of the switches within clock contl;ol 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 VO unit
19, to deactivate transistor switches which couple VceB, VeeC and VeeD, in
order to remove the applicable Vec 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 11 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 sleép command to PMGR 11 when there has been no
user activity for a predetermined amount of time or when the user decides to
stop work and shut down the computer 10. _

Before entering the sleep mode, the operating sysiem of the computer,
as well as the various drivers, save the current state information in RAM 14.
Thus, the state of 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 of computer 10. Rtisto
be noted that power is removed from RAM 14 if RAM 14 is comprised of non-
volatile memory such as an EPROM, which is the case with the memory device

14 of the present invention. However, if RAM 14 is comprised of volatile
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memory then the transistor switch ‘applying Vcc power to RAM 14 is kept

.. closed so that Vee is still applied to RAM 14 keeping it active in order to retain

the stored information. It is to be noted that non-volatile memory is preferred so
that Vee need not be applied to RAM 14 in the sleep mode. Further, it is to be
noted that the preferred embodimeﬁt 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 of PMGR 11
can be decoupled from CPU 12 by ciock control unit 27 thereby disabling the
clock input 1o CPU 12 and halting the execution of the CPU. The CPU internal
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 of magnitude.

Although a number of conditions can cause computer 10 to wake from
the sleep mode, computer 10 of the present invention has three possible
conditions which triggers it to leave the sleep mode. PMGR 11 continues to
monitor lines 37 such that any input from VO controlleﬂ-s-a will cause computer
10 to wake from the sleep state. The VO input is typically a pressing of a kay on
the keyboard and/or the movement of the cursor contro! device. The second
condition for waking up computer 10 occurs if the wake up timer (alarm clock) .
within PMGR 11 had been enabled and matches the real time clock within.
PMGR 11. Upon the activalion of the alarm clock, PMGR wakes computer 10

{rom its sleep state. Finally, the third condition of computer 10 occurs if PMGR -

11 was set 1o monitor the detection of a ring signal from modem 25. if an
incoming signal is received by modem 25, the ring signal is detected by PMGR
11 and causes computer 10 to awake from 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 ensuring proper operation of 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% of power savings can be
obtained. Although all of the clocking signals on lines 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 been detected after a predetermined time period, this time period
being less than the time period for placing the system into the sleep mode.
Thus, if no activity occurs for a certain duration, computer 10 enters the slow
mode first and if the non-active cycle continues, computer 10 will eventually
enter the sleep mode after én 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 1o 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 §2. 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 signa! can be decoupled from these devices while the
Vce 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 Vee lines is coupled from PMGR 11 through transistor 55 to device 56. A
control line also from PMGR 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 tor
the preferred embodiment are disclosed below. CPU 12 provides various
commands to PMGR 11 for connecling 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 different clock speeds,
such as during the slow mode. CPU 12 can be made 1o provide these
commands in response 10 a stored routine or in response to a monitoring
function of the PMGR or in response to a user interaction through VO 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 10 can be hardware or software drivers, ora
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 controlier 23 also powers its associated
peripheral device, such as the hard disk. The drivers of the serial
communications controller 21 and the power 1o 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 controiler 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 1o 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 clock is turned off. 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 can be

- removed from CPU 12 in which case the internal states of CPU 12 ara stored in

RAM 14 prior to power down. ltis 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

fo 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 of
the present invention provides for 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 self-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 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
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 switching 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 controfled by said control means.

2. The apparatus of 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

Becouples 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 of operation, a first.mode for providing power and clock signals
to said various units when needed by said computer, a second mode for
removing power or clock signal to deactivale 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 po;vering said computer, an apparatus for managing the use of
power from said battery by' said combuter. 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 contro! means also coupled to said battery for controlling
distﬁbulion 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;

said control means providing for three modes of operation of said
computer, an active mode for providing active operation of said computer, a
sleep mode for placing said computer in an inactive state to conserve power

and a slow mode in which the frequency of said clock signal is reduced in
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order to reduce power consumption to those units coupled to receive said

clock signat: |

first switching means coupled to said control means for distributing said
power to some of said various units, said first switching means including first
switches for switching said power, said first switches being controlied 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;

monitoring means for monitoring said various units and providing

information of monitored units 1o 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 of said respective units are needed to be accessed

by said CPU.
8. The apparatus of 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.
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9. The apparatus of Claim 8, wherein said computer enters its sleep

‘mode if an input from an input/output (/0) device does not occur for a first

predetermined time period.

10. The apparatus of Claim 9, wherein said monitoring means
monitors said VO device and causes said computer to leave its sleep mode if

an input is sensed from said /O device.

11.  The apparatus of Claim 10, wherein said computer enters its slow
mode if said input from said IO 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 /O device and causes said computer to l€ave its sleep mode if

an input is sensed from a modem coupled to said contro! means.

13. The apparatus of Claim 12, wherein said /O device is said user

interactive device.

14. The apparatus of Claim 10, wherein said first and second

switches are field-eﬁect transistors.

15. The apparatus of Claim 14 further 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
jnteractive device, and a battery for powering said computer, an
apparatus for managing the Jse 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, isa 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.

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 II 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 coinplete product are 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 (42, -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-beld 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 A
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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4-

" 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 thé 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 descn'pﬁoﬁ is not intended to limit the invention, which is to be limited only by the

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 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 standard power output levels and a nonstandard battery-
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limitéd 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.

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 11 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 operatively

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

Disposition of Claims

4)X Claim(s) 1-26 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)X Claim(s) 1-26 is/are rejected.
7)] Claim(s) _____is/are objected to.
8)[J Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[ The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 26 March 2003 is/are: a)[X] accepted or b)[] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[] Some * ¢)[] None of:
1.1 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(syMail Date. ___
3) [X] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 3-26-03, 7-30-03. 6) D Other: ______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20050914
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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
Acknowledgmént 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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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. :

(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., U.S. Patent No. 5,884,086’ (claims 1, 2, 4,9, 10, 16, 17, and 20), and

Robinson, U.S. 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., U.S. Patent No. 6,785,830%

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

' Applicant-cited reference.
2U.S. issued patent of applicant-cited reference, WO 02/07494 A2.
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[Amoni, col. 2, lines 32-44, Fig. 6A/6B, 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 coﬁsumption 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. |

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., U.S. Patent No. 4,841,440°.

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., U.S. 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.

% 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., U.S. 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, U.S. Patent No. 6,477,388 B1;

Fung, U.S. Patent No. 6,859,882 B2.
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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 §71-272-7181. 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 §71-272-3667. 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
ji.bae@uspto.qgov
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. Senial No.: 10/401,338 Examiner: Ji H. Bae

Filed: March 26, 2003 Group Art Unit: 2115

For: AMETHOD 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

1 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, P.O. Box 1450, Alexandria, VA 22313-1450
'O
Kelly/Pugli

Dated: Z%Z ZZ‘ ZZﬂéé/
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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 lssit 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
arc 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 the-bus 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 h#it value

and said second maximum hmit 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
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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 MultiMediaCard™ peripheral device.

6
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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 ;ejected as anticipated under 35 U.S.C.
102 by Amoni (U.S. Patent No. 5,884,086), and also Robinson (U.S. Patent No.
5,532,945), and also McKeen (U.S. 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 (co]. 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 of McKeen 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 of McKeen the portable PC device does not affect the
adjustment of the transmission power of the radio modem card. In other words, in the
system of McKeen 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 (U.S. Patent No. 5,892,729). Yonezu discloses a
solution where the idle/standb)'/ 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,
Dated: De.( 1%, 2005 M‘,-?, 7—/«7/“——'—-

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 PATENT

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
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT TRANSMITTAL

\
1

1. Transmitted herewith is an amendment for this application.
STATUS

2. Applicant is
O asmall entity. A statement:
O is attached.
O was already filed.

other than a small entity.

CERTIFICATE OF MAILING/TRANSMISSION UNDER 37 C.F.R. §1.8(a}

I hereby certify that this correspondence is, on the date shown below, being:

MAILING FACSIMILE
deposited with the United States Postal O transmitted by facsimile to the
Service with sufficient postage as first- U.S. 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. o)
Signatur

Date: ZZ_/‘/ZZ’ éﬁgj Kelly Puglio
{type or print name of person certifying)

{Amendment Transmittal [9-19] - page 1 of 4)

SANDISK Exhibit 1004, Page 272 of 385



Attorney Docket No. 915-005.048
Serial No. 10/401,338
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 of time is not required to permit filing and/or entry of an additional amendment
after expiration of the shortened statutory period.

If a timety 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 for 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 O.G. 34-35).

NOTE: See 37 C.F.R. §1.645 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) O Applicant petitions for an extension of time under 37 C.F.R. 8§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
O one month $ 120.00 $ 60.00
O two months $ 450.00 $225.00
O three months $1,020.00 $510.00
O four months $1,590.00 $795.00
Fee: $

If an additional extension of time is required, please consider this a petition
therefor.

{check and complete the next item, if applicable)
O 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 OR RATE FEE
TOTAL: 26 MINUS 26 = 0 x$ 26 = § x$50=%0
INDEP: 4 MINUS 4 = 0 x $100 = $ x $200=%0
O FIRST PRESENTATION OF MULTIPLE DEP. CLAIM +$180=3$§ +$360=%60
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. §1.116(a) {emphasis added).

(complete (c) or {d), as applicable)

{c) No additional fee for claims is required.

OR

(d) O Total additional fee for claims required is $

FEE PAYMENT

Attached is a check in the sum of $

a 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: If 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. If 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 O.G. 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, P.O. Box 224
Monroe, CT 06468

Customer No.: 004955

{Amendment Transmittal [9-19] - page 4 of 4)
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Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD : 9 ; : 00 )/ ‘f g )
Effective January 1, 2003 ~ (5 =005 ¥8
CLAIMS AS FILED - PART ! SMALL ENTITY " OTHER THAN
(Column 1) Column 2 TYPE - OR SMALL ENTITY
TOTAL CLAIMS 206 RATE | FEE "RATE | FEE
FOR NUMBERFILED | NUMBER EXTRA Basic FEE] 375.00 |gg[Basic Feg] 750.00
ms | - inus20= /) - wé 9= - :
TOTALCHARGEABLE CLAl 2 12 minus 20= b ‘X$ 9= OR] X$18= J @k
INDEPENDENT CLAIMS | Y minus 3 = / ‘X42= orl x84= | 21y
MULTIPLE DEPENDENTCLAIM' PRESENT . D ’ .
; . . — ' ’ "+140= OR|] +280= Y]
* If the difference in column 1 is less than zero, enter °0 in column 2 TQTAL OR TOTAL |gy/2
CLAIMS AS AMENDED PART i o . OTHER THAN
. (Column2) - (Column3) - SMALLENTITY OR' SMALLENTITY
FIGHEST ~ :
: .ADDI- ADDI-
g REMAININ . NUMBER B . - :
= Byt pReviousty” | extra | \%E TIONAL: RATE | TIONAL
w N AMENDMENT PAID FOR o | FEE | - FEE
g independent |« L‘( . Minus " _“( = : ’ Xd2=" . OR WB#\ '
FIRST PRESENT. ATION OF MULTIPLE DEPENDENT CLAIM I | ) : — : ‘ \\
‘ T +140= OR| +280= '
TOTAL OR YOTAL}
o © - ADDIT.FEE -ADDIT. FEE
. (Column 1 Column 2) . (Column3). . ' .
CLAIMS HIGHEST - ; .
© REMAINING . NUMBER - -|.ADDI- . ADDI-
= AFTER PREVIOUSLY %?5,."’ RATE. | TIONAL RATE ] TIONAL
w " AMENDMENT PAID FOR . v - FEE. ", FEE _
% Total * Minus. | o= = xag._. orl Xsis=
ind ' 3 Y B .
g ependent |« Mmus . ok . A 'X4§ - Jor X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM Q ' :
' o S ] #140=. ‘lor| +280=
. TOTALY OR TOTALY.
S . ADDIT. FEE ADDIT. FEE
Column 1 "(Column 2) ~ (Column 3) - . ' ’
HIGHEST | -
o NUMBER | PRESENT : JADDI-} O} . ] ADDI-
'i pREVIOUSLY | exara ] | RATE. [TIONAL} - 'RATE J TIONAL
g PAID FOR FEE . . ' FEE
% Total *t . = X$ 9= Oh X$18=
independent” |« Minus - =7 .} : :
2 1| xa2= |- |op| xes-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM - | I ) v - .
. ocpp oR | -+280=
* if the entry in column 1 is leSs than the entry in colymn 2,. m.ﬁ G“OMAL Oh - TOTAL
* | the “Highest Number Previously Paid For” IN THIS SPAC enter *20." J g
=<t the -ugnesmumuex Previously Paid For™ IN THIS SPACE Is less than 3, enter *3:" -ADDIT. FEE ADDIT-FEE
The “Highest Number Previously Paid-For™ (Total or Independent) is the highest number found in the appropnate box in oolumn 1.
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UNITED STATES PATENT AND TRADEMARK OQFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Usplo.gov

| APPLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR [ ATTORNEY DOCKETNO. [ CONFIRMATION NO. ]

10/401,338 03/26/2003 Kimmo Myily 915-005.48 4941 -
4955 7590 03232006 [ EXAMINER |
WARE FRESSOLA VAN DER SLUYS & BAE, JIH
ADOLPHSON, LLP
BRADFORD GREEN BUILDING 5 | ART UNIT [ PaperNUMBER |
755 MAIN STREET, P O BOX 224 2115

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)

SANDISK Exhibit 1004, Page 277 of 385



Application No. Applicant(s)
10/401,338 MYLLY, KIMMO
Office Action Summary Examiner ArtUnit
JiH. Bae 2115

-- The MAILING DATE 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 3 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 S$iX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)J Responsive to communication(s) fledon
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-26 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)] Claim(s) ____is/are allowed.
6)X] Claim(s) 1-26 is/are rejected.
7O Claim(s) _____is/are objected to.
8)[] Claim(s) ___are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on isfare: a)[_] accepted or b)[_] 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)JAIl  b)J Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ___
3.[] 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) [] Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO-1448 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)yMail Date . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060317
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DETAILED ACTION
Response to Arguments
Applicant's arguments filed 27 December 2005 have been fully considered but they are

not persuasive.

Rejections 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 — e.g. 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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Rejections 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].

SANDISK Exhibit 1004, Page 280 of 385



Application/Control Number: 10/401,338 Page 4
Art Unit: 2115

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
levell;

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 Unlted 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., U.S. Patent No. 5,884,086 (claims 1, 2, 4, 9, 10, 16, 17, and 20), and

Robinson, U.S. 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., U.S. 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
[Amoni, col. 2, lines 32-44, Fig. 6A/6B, 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].

! 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.

2U.S. 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 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
Amoni in view of Yonezu et al., U.S. Patent No. 4,841,440°.

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., U.S. 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 [coal. 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., U.S. 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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 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
ji.bae@uspto.qov
571-272-7181

€
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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
P.O. 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

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,
the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

.

Margery B. Hpod

Dated: (%ﬁ*m 2 /, SO0

06/27/2006 CNGUYEN2 00000026 10401338

02 FC:1201 400.00 0P
03 FC:1202 300.00 0P
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IN THE CLAIMS:

1. (Currently Amended) A method comprising:
for-determining initiating determination of power consumption in an

electronic device, to which a peripheral device is connected, to and from which the power is
supplied to the peripheral device; from-the-electronie-devicewherein-the-method comprises
reading from a memory, determining—for 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; valse; and

a-maximum-for setting the maximum of the power consumption efthe-peripheral-device 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 limiting value is used as a default value for the
power consumption, and

wherein the power consumption of the peripheral device is set, at a startup
stage, to be substantially-nethigher not substantially higher than said first maximum
limiting value.

3. (Currently Amerided) 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 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 limiting value, and at a stage of using the content,
the power consumption set for the peripheral device is a value corresponding to Asaid 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 a-pertpheral the peripheral
device and means for supplying power to the peripheral device, and which-systerr-comprises

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 h@tﬁg 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 methed 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. (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 previded-with comprising:

means for connecting a peripheral device-and device;

means for supplying power to the peripheral deviee; device; and

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 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: previded-with

means for connecting the peripheral device to an electronic device for
supplying power to the peripheral device,

wherein at least a first maximum Iimiting 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 ﬁfst 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 1\/I‘u1til\/IediaCatrdTM 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 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 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 ﬁrsf 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 Indep'endent 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 (U.S. Patent No. 5,884,086), and also Robinson (U.S. Patent No.
5,532,945), and also McKeen (U.S. 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 limiting 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.
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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 Amoni 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 donsumption 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 1s
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 of McKeen 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 of McKeen the portable PC device does not affect the adjustment of the
transmission power of the radio modem card. In other words, in the system of McKeen 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. 5,996,083), or in
view of Holder (U.S. 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 consumptioﬁ 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 references.

12
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10/401,338

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.

Dated: June ;lgooé

WARE, FRESSOLA, VAN DER
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

13

Respectfully submitted,

M7/4~y‘-

Andrew T. Hyman
Attorney for Applicant
Registration No. 45,858
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practitioner’s Docket No. __ 915-005.048 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: K. Mylly

Application No.: 10/ 401,338 Group No.: 2115

Filed: March 26, 2003 Examiner: J. Bae

For: Method and System for Determining the Power Consumption
in Connection with an Electronic Device, and an

Commisgéﬁ'& "-1‘59 p&@ngev1ce

Washington, D.C. 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:

“(a) 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 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 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mail, the Express Mail label number is mandatory;
Express Mail certification is optional.)

| 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,
A Washington, D.C. 20231

37 C.F.R. § 1.8(a) 37 C.FR. § 1.10 °
Knith sufficient postage as first class mail. O as “Express Mail Post Office to Addressee”
Mailing Labet No. {mandatory)
TRANSMISSION

O facsimile transmitted to the Patent and Trademark Office, (703) -

Tl wrneon, (5. Pfor
d ~

Signature

Date: 5/

Margery B. Hood
(type or print name of person certifying)

* 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 § 1.703(f). Consider “Express Mail Post Office to Addressee” (§ 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 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 drawings, new arguments, or new
evidence in support of patentability. If reply to an Office action under 35 U.S.C. 132 is outstanding,

- the submission must meet the reply requirements of § 1.111.

() If an applicant timely files a submission and fee set 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 brief 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 information 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 brief 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 AS.

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 1.111. American
Inventor's Protection Act of 1999, Question & Answer A4.

WARNING: 35 U.S.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 the 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 1.114 also do not apply (1) to a provisional application; (2) an application
for a utility or plant patent filed under 35 U.S.C. 11 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(e).

WARNING: The PTO has pointed out why § 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 § 1.114 within four months. See
35 U.S.C. 154()1)(A)i). Thus, the Office cannot delay action on RCE applications 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 RCE. 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); OG: 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 U.S.C. 132(b) (§ 1.114() (1)).

WARNING: The Office will not suspend action in an application when a reply by the applicant is outstanding.
35 U.S.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 § 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.FR. § 1.1 14) [9-64]—page 2 of 6)
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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 50102
(comment 20); OG: 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 fee 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)(}{A).

Continued Prosecution Request Fee $M

TIME REQUEST IS BEING MADE

2. This request is being submitted (check appropriate item(s) below):
i )Z( Prior to abandonment of the application
i. [0 Payment of the issue fee
[J Prior to payment of issue fee
[J Issue fee has been paid but a petition under § 1.313 has been granted
ii. (O Prior to a decision on appeal to the Board of Patent Appeals & Interferences

J A notice is being separately sent to the Board of Patent Appeals &
Interferences that this Request for Continued Examination is being filed.

NOTE: If such a notice is not sent to the Board then may refuse to vacate a decision rendered after the filing
of the RCE but before recognition by the Office of the RCE request under § 1.114.

iv. O Appeal to the U.S. Court of Appeals of the Federal Circuit under 35 U.S.C. 145
or (O Commencement of a civil action under 35 U.S.C. 146

00 Prior to the filing of such appeal or commencement of civil action
O 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().

(J An information disclosure (37 C.F.R. § 1.98)
0 Form PTO-1449 (PTO/SB/08A and 08B)

An amendment

New evidence in support of patentability

=g
&/ New arguments
O
O Other:

Continued Prosecution Request Fee $M

(Request for Continued Examination (RCE) (37 C.FR. § 1.114) [8-64)—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:
[J Small entity (and status is still as smalt entity) . . . . . ... ... .. $375.00
[1 Otherthan asmallentity . ... ................ L $7$0.00

FEE FOR CLAIMS

NOTE: “The fee for continued examination under § 1.114 (§ 1.17(e)) does not include additional claims fee
(cf. 1.53 (d)3)ii)).” 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 © 3 MINUS "y = é x$9=$ 153 £ 30@5@
INDEP. * [, MINUS - ,_f = da2= 8 x345 $ S0D. 6D
CIFIRST PRESENTATION OF MULTIPLE DEP. CLAIM +$140=$ +$280=$
TOTAL OR TOTAL
ADDIT. FEE § aoor. 700, 00
FEE $

If 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 CF.R. § 1.116.
(complete (a) or (b), as applicable)
(@ [0 No additional fee is required.

OR
(b) X Total additional fee required is $ 700 oD

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—page 4 of 6)
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EXTENSION OF TIME

(If 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, measuring such three-month peniod 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 period,
or shortened statutory penod, for reply that is set in the Office action or notice has no effect on the

three-month period set forth in this paragraph.”

(@ O Applicant petitions for an extension of time, the fees for which are set out in
37 C.F.R. § 1.17(a)(1)-(4), for the total number of months checked below:

Extension for Fee for other than
(months) small entity
[0 one month $ 110.00
(J two months $ 410.00
{(J three months $ 930.00
{J four months $ 1,450.00
Fee:

Fee for

small entity
$ 55.00
$ 205.00
$ 465.00
$ 725.00

$_

If an additional extension of time is required, please consider this a petition therefor.

{check and complete the next item, if applicable)

0 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) Q/Applicant believes that no extension of time is required. However, this is a
conditional petition and authorization to pay the necessary fees to provide for
the possibility that applicant has inadvertently overlooked the need for a petition

and fee for extension of time.

TOTAL FEE(S) DUE

WARNING: The fee for continued examination under § 1.114 may not be deferred. 37 C.F.R. § 1.53(1).

7. The total fee(s) due is/are:
Continued Prosecution Fee (§ 1.17(¢e))

s _790.00

Fee(s) for additional claims (if any) (§ 1.16(b)-(d)) $M

Extension of time fee (if any) (§ 1.17(a)(1)-(4))

$_
Total Fee(s) Due  $_L,470.00

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—page 5 of 6)
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PAYMENT OF FEE(S) DUE

8. Please pay the fee(s) for this continued examination application as follows:
jX/Check is attached for the sum of $ _,/7_0,[&0?)
0 Charge Account the sum of %
(J 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
5 Account _ &3~ O

[ 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:
{1 the same inventors as previously designated for the claims.

[J 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.

0 a person not named previously as an inventor and a petition under 37 C.F.R.
§ 1.48 is/has separately: [ being filed (] been filed

DEFERRAL OF EXAMINATION

10. [0 A request for deferral of examination accompanies this request for continued
examination.

45,858 M 7. 7/"7/'”‘*'

Reg. No.:
SIGNATURE OF PRACTITIONER 7/
Andrew T. Hyman
Tel. No.: ( 203) 261-1234 (type or print name of practitioner)
WARE, FRESSOLA, VAN DER _SLUYS
P.O. Address & ADOLPHSON LLP

Customer No.: 004955

755 Main Street, PO Box 224
Monroce CT 06468

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—page 6 of 6)
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UNITED STATES PATENT AND TRADEMARK OFFICE Tﬁ)

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION No.j
10/401,338 03/26/2003 Kimmo Mylly 915-005.48 494]
4955 7590 07/1412006 | EXAMINER _]
WARE FRESSOLA VAN DER SLUYS & BAE, JIH
ADOLPHSON, LLP
BRADFORD GREEN, BUILDING 5 L ARTUNIT I PAPER NUMBER ]
755 MAIN STREET, P O 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 Examiner Art Unit

Ji H. Bae 2115

-- The MAILING DATE 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 3 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.
- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 26 June 2006.
2a)] This action is FINAL. 2b)[X] This action is non-final.
3)O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[{ Claim(s) 1-32 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5] Claim(s) _ is/are allowed.
6) Claim(s) 1-32 is/are rejected.
7)J Claim(s) ____is/are objected to.
8)[J Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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).
1)(C] 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)lJAll  b)J Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[7] Certified copies of the priority documents have been received in Application No. _____
3. 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) [] Notice of References Cited (PTO-892) 4) [ interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) D Other: ______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060706
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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 descfibe 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, U.S. Patent No.
5,532,945, remains valid. In particular, Robinson teaches a first and second limiting value for
power consumption, and the setting of fhe 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, U.S.

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 [CIS, 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
[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
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,
Jline 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,
faxi/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., U.S. 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.

! 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., 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.

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., U.S. 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 merﬁory 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.

SANDISK Exhibit 1004, Page 316 of 385



Application/Control Number: 10/401,338 Page 7
Art Unit: 2115

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
ji.bae@uspto.qov T
571-272-7181 St vhwioN v .
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of: Kimmo MYLLY

U.S. Senal 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

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

In response to the non-final Office Action of July 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, P.O. Box 1450, Alexandria, VA 22313-1450

M 6*-%76/

Margery B. W
Dated: s A
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IN THE CLAIMS:

1. (Currently Amended) A method compnising:

initiating determination of power consumption in an electronic device, to
which a penipheral 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 abmemory, 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-firstmaximum-hmiting said default value; and

setting the maximum of the power consumpiion to a value which is between

in a range from said first default value to said and-second-maximum 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 perlpheral device to a value substantialy-between-said-first

4e in a range from 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 seeend-maximram 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

maxtmum-Hmiting default value.

6. (Previously Presented) The method according to the claim 1, wherein at least one clock
signal i1s 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 1s provided with two or more storage blocks controiled 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 firstmaxtnum limiting value and-a-second-maximum
hmmting-value which is higher than the-firstmaximum-dimiting said default value are 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 isin a
range from said default value to said limiting value, said range including said default value

and said limiting value. between-said-first-maximum-miting-value-and-second-maximum
limiting '
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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

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. (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

performing mobile station functions.
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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 firstaximum limiting value and-a-second-rmaxirmum
hting-value which is higher than the-firstmaximum-dimiting said default value are 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 whichisin a

range from said default value to said limiting value, said range including said default value

and said hmiting 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 in a range from said default value to said limiting value, wherein the range

includes said default value and said limiting value substantially-between-said-firstmaximum
lismit I . . fismiti L.

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,
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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 firstmaximum limiting value and-a-second-maxirmum
hmting-value which is higher than the-firstmaximum-hmiting 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 penpheral 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 penpheral 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
firstmaximum-himiting default value and at least one 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 MultiMediaCard™ 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 first-maxtmram limiting value and-a-second-maxirum
Limiting-value which is higher than the-firstmaximum-limiting said default value are 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 isin a
range from said default value to said limiting value, said range including said default value
and said limiting value. between-said-firstmaximum-timiting-value-and said second
. lismit he.

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 between

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 penipheral device is set at a startup

stage to a default value,

wherein at least a first-maximtm limiting value apd-a-second-maximum
hmiting-value which is higher than the-firstmaximum-hmiting 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 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 the claim 29, wherein said first
maxtmurHimiting default value and at least one said-second-maximum 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 firstmaximum-timiting default value and the second

maximum limiting value.
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REMARKS
The independent claims are claims 1, 9, 16, 20, 27 and 29. All of claims 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 (U.S. 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 consurﬁption 1s 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 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: O<t, 11 ;2006

WARE, FRESSOLA, VAN DER
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

10

Respectfully submitted,

A7

Andrew T. Hyman
Attorney for Applicant
Registration No. 45,858
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10/401,338 MYLLY, KIMMO
Office Action Summary Examiner ArtUnit

Ji H. Bae 2115

-- The MAILING DATE 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 3 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 (8) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 16 October 2006.
2a)X] This action is FINAL. ' 2b)[] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)[ Claim(s) 1-32 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
50 Claim(s) is/are allowed.
6)X] Claim(s) 1-32 is/are rejected.
7)J Claim(s) _____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[] accepted or b)[_] 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)(J Al b)] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2. certified copies of the priority documents have been received in Application No. ___
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other: ____.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20061219
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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 ahd 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 [col. 11, lines 35-37]. Robinson teaches that the
request_power functibn first determines existing power allocations in the system, and then
determines if there is enough power available to provide the requested amount. Thus, itis
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 [col. 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 shalt 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, U.S. 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] |

reading from a memory [CIS, 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 defaylt 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, ,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
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 [faxmodem

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. 4,841,440".

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 consum.ption 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.

' 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., U.S. 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 Aart 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
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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. 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
organizatidn 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 informatiqn 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 PRIMARY EXAMINER
ji.pae@uspto.gov _

571-272-7181
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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: AMETHOD AND SYSTEM FOR DETERMINING THE POWER
CONSUMPTION IN CONNECTION WITH AN ELECTRONIC DEVICE, AND
AN ELECTRONIC DEVICE

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

Margery B. Hgod 0 6 -
Datew 3-7 / 2@?)7

83/38/2887 TBESHAN! 22883868 19481338
82 FC:1281 200.88 0P
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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;

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

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 from 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 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;

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,

TFhe-method-aceording-to-claimt; 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 of using 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 1s

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 isina
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 configured 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

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 stmultaneously.

SANDISK Exhibit 1004, Page 344 of 385



915-005.48
10/401,338
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

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 isin 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 supplying the power is configured 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 itis 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 configured 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

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
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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 MultiMediaCard™ 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, anéd

wherein the means for determining the power consumption comprise means
for setting a maximum power consumption of the peripheral device to a value which isin 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 configured 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, anéd
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, and

wherein the peripheral device is configured 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 (U.S. 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 [col. 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 of Robinson 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 function.... [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 of Robinson 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 of Robinsons are not

transferred between any peripheral device and the electronic device.

The card services 64 is clearly indicated in Figure 3 of Robinson. 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 of Robinson, 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,

4 26 /“(a,r'o(« oo 7?7 &"ﬁ 7/ &L\Y/V

Date
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

10
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048 PATENT

TO

Practitioner’s Docket No. __315-005

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

re application of: K. Mylly
@bplication No.: 10 / 401,338  Group No.. 2115
Filed:  March 26, 2003 Examiner: J. Bae
o “ For: Method and System for Determining the Power Consumption
= in Qonnection with an Electronic Device, and an Electronic
Commissigr?e\PfSF Patents

Washington, D.C. 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:

“(a) 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 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 (§ 1.371),
or an action that otherwise closes prosecution in the application.

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mail, the Express Mail label number is mandatory;
Express Mail certification is optional.)
| hereby certify that, on the date shown below, this correspondence is being:
MAILING

R/deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents,
Washington, D.C. 20231

37 C.F.R. § 1.8(a) 37 C.F.R.§ 1.10°
%with sufficient postage as first class mail. [J as “Express Mail Post Office to Addressee”
Mailing Label No. (mandatory)

é.%wé

[J facsimile transmitted to the Patent and Trademark ice, (703)
Signature 0
Date: S 7 /30/2087 TBESHAH1 BBAGEAES 18481338

Margery B. Boed.sas
5 SO 798.88 0P
{type or print name of person certifying)

* 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 § 1.703(f). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(§ 1.6(d)) for the reply to be accorded the earfiest possible filing date for patent term adjustment calculations.

(Request for Continued Examination (RCE) (37 C.FR. § 1.114) [9-64)—page 1 of 6)
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NOTE:

NOTE:

{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 drawings, new arguments, or new
evidence in support of patentability. If reply to an Office action under 35 U.5.C. 132 is outstanding,
the submission must meet the reply requirements of § 1.7111.

(d} if an applicant timely files a submission and fee set 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 brief under § 1.192 or a reply brief under § 1.193(b), or
related papers, will not be considered a submission under this section.”

An applicant may file a submission under 37 CFR 1.114 containing only an information 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 brief 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 AS.

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 1.111. American
Inventor's Protection Act of 1999, Question & Answer A4.

WARNING: 35 U.S.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 the 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 1.114 also do not apply (1) to a provisional application; (2) an application

for a utility or plant patent filed under 35 U.S.C. 111(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(e).

WARNING: The PTO has pointed out why § 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 § 1.114 within four months. See
35 U.S.C. 154(b)(1)(A)i). Thus, the Office cannot delay action on RCE applications 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 RCE. 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); OG: 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 U.S.C. 132(b) (§ 1.114(b) (1)).

WARNING: The Office will not suspend action in an application when a reply by the applicant is outstanding.

35 U.S.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 § 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 examnination.

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]}—page 2 of 6)
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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 50102
(comment 20); OG: 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
itis 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 fee 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 $

TIME REQUEST IS BEING MADE

2. This request is being submitted (check appropriate item(s) below):
i Prior to abandonment of the application
i. (O Payment of the issue fee
[J Prior to payment of issue fee
[0 Issue fee has been paid but a petition under § 1.313 has been granted
ii. J Prior to a decision on appeal to the Board of Patent Appeals & interferences

00 A notice is being separately sent to the Board of Patent Appeals &
Interferences that this Request for Continued Examination is being filed.

NOTE: If such a notice is not sent to the Board then may refuse to vacate a decision rendered after the filing
of the RCE but before recognition by the Office of the RCE request under § 1.114.

iv. [J Appeal to the U.S. Court of Appeals of the Federal Circuit under 35 U.S.C. 145
or [1 Commencement of a civil action under 35 U.S.C. 146

[0 Prior to the filing of such appeal or commencement of civil action

O 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).

J An information disclosure (37 C.F.R. § 1.98)
[0 Form PTO-1449 (PTO/SB/08A and 08B)

[X’ An amendment

ﬁ New arguments

[J New evidence in support of patentability

J Other:

Continued Prosecution Request Fee $

{Request for Continued Examination (RCE) (37 C.F.R. § 1.119) [9-64)—page 3 of 6)
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FEE FOR REQUEST (37 C.F.R. § 1.17(e)).

4. This application is on behaif of:
(0 Small entity (and status is still as small entity) . . . . . . .. .. ... $375.00
Other than a small entity . . . .. .. .. .. ... ... . $790.00

FEE FOR CLAIMS

NOTE: “The fee for continued examination under § 1.114 (§ 1.17(e)) does not include additional claims fee
(ctf. 1.53 (d)(3)ii).” 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 apphcatlon 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 elq MINUS 32 = x$9= $ x$18= $ ———o
INDEP. ° - MINUS - & = x$42= § - 8 25
OFIRST PRESENTATION OF MULTIPLE DEP. CLAIM +$140= § +$280=$
TOTAL OR TOTAL
ADOIT. FEE $ AiPE%ITé 0. o

* If 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."
*** [f 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.FA. § 1.116.
(complete (a) or (b), as applicable)
(@ O No additional fee is required.
OR
(b) X Total additional fee required is $ R20. (212

{Request for Continued Examination {RCE) (37 C.F.R. § 1.114) {9-64]—page 4 of 6)
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. EXTENSION OF TIME

(It 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, measuring 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 forthin § 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 period,
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.”

(@) {0 Applicant petitions for an extension of time, the fees for which are set out in
37 C.F.R. § 1.17(a)(1)-(4), for the total number of months checked below:

Extension for Fee for other than Fee for
(months) small entity small entity
(3 one month $ 110.00 $ 55.00
J two months $ 410.00 $ 205.00
{J three months $ 930.00 $ 465.00
{J 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)

[0 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) ,&/Applicant believes that no extension of time is required. However, this is a
conditional petition and authorization to pay the necessary fees to provide for

the possibility that applicant has inadvertently overlooked the need for a petition
and fee for extension of time.

TOTAL FEE(S) DUE

WARNING: The fee for continued examination under § 1.114 may not be deferred. 37 C.F.R. § 1.53(1).

7. The total fee(s) due is/are:
Continued Prosecution Fee (§ 1.17(e)) $ iiO_DD
Fee(s) for additional claims (if any) (§ 1.16(b)-(d)) s _J00 .00

Extension of time fee (if any) (§ 1.17(a)(1)-(4)) $_—
Total Fee(s) Due $ M

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—page 5 of 6)
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PAYMENT OF FEE(S) DUE

8. Please pay the fee(s) for this continued examination application as follows:
B./ Check is attached for the sum of $ @_0‘02)
(J Charge Account the sum of $
[TJ 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

% Account QL3- o4t I—

{J 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:
(] the same inventors as previously designated for the claims.

(0 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.

(0 a person not named previously as an inventor and a petition under 37 C.F.R.
§ 1.48 is/has separately: [J being filed [J been filed

DEFERRAL OF EXAMINATION

10. [0 A request for deferral of examination accompanies this request for continued

examination.
Reg. No.: 45,858 M %\7‘”1_
SIGNATURE OF PRACTITIONER
Andrew T. Hyman
Tel. No.: (203 ) 261-1234 {type or print name of practitioner)
WARE, FRESSOLA, VAN DER SLUYS
P.O. Address & ADOLPHSON LLP
Customer No.: 004955 ‘

755 Main Street, PO Box 224
Monroe CT 06468

(Request for Continued Examination (RCE) (37 C.F.R. § 1.114) [9-64]—page 6 of 6)
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PTOrSBIG (12-04)
for use through 7/31/2008. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paj Reduction Act of 1893, no ng are red to respond to a coBection of information uniess it a vafid OMB control number.
PATENT APPLICATION FEE DETERMINATION Application or Filing Date:
RECORD 10401338 | 03126/2003 L3 7o bo mates
Substitute for Form PTO-875
APPLICATION AS FILED - PART | OTHER THAN
(Cokumn 1) (Cokmn 2) sMALLENTITY ] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (3) FEE (%) RATE ($) FEE (%)
BASIC FEE
D CFR 1.18(a o (c] NA N/A N/A N/A
SEARCH FEE
D ET CFR 1.13&1 ﬁk w‘mn N/A N/A N/A NA
EXAMINATION FEE
D 7 CFR 1.16(0) or NA NA N/A NA
TBC‘;‘IC':AFI'.‘ (il.'AIMS minus 20= | * X 8255 OR | x s50=
lr;;)cs'l:"ﬁ:{l‘asm CLAIMS mings3= | X $100 = X $200=
if the spedfication and drawings exceed
100 sheets of paper, the application size
[JAPPLICATION SIZE FEE fee due is $250 (3125 for smal entity)
(37 CFR 1.18(s)) for each additional 50 sheets or fraction
thereof. See 35 U.S.C. 41(a)(1}(G) and
37 CFR 1.16‘2].L
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()) +$180 +$360
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART 1l
OTHER THAN
(Column 1) {Column 2) (Column 3) SMALL ENTITY " OR SMALL ENTITY
et NONBER NT ADDITIONAL ADDITIONAL
< REMAINING NUMBER PRESE! D!
— | 101606 AFTER PREVIOUSLY | EXTRA RATE®) | "“ree(s) RATE® | "eee ()
E AMENDMENT PAID FOR
= I?talovcm - 31 Minus | ~ 32 s X $25= OR [ X $50=
% CFR 1.180M) -6 Minus | =~ 6 = X $100= OR {§ X $200=
z E Application Size Fee (37 CFR 1.16(s))
] st prESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) OR
) TOTAL TOTAL
ADDL OR ADDL
FEE FEE
3-29-07 (Coumn (Comn2)  (Column3)
cl'Nm(; NUMBER P ADDITIONAL ADDITIONAL
(4] REMAININ NUMBER RESENT m
- AFTER PREVIOUSLY |  EXTRA RATE®) | ™ reE 3) RATE(S) | "“ree(s)
5 AMENDMENT PAID FOR
g I?'a'm“’“* * 29 Mins | = 232 = 0 X 255 OR | x3s0= o
z “L,_.,""m"“,"“.,g"“ < n wmins |~ 6 Y X $100= OR [x 20= | 200
= | [ Agpiication Size Fee (37 CFR 1.16(s)) o
( p—
g FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAM (37 CFR 1.16()) OR o)
S i CALCULATE TOTAL TOTAL
ADD'L OR ADD1
. FEE FEE 2 o0
* If the entry in column 1 is less than the entry in column 2, wiite *0" in column 3. Legal Instrument Examiner.
** 1f the “Highast Number Previously Paid For” IN THIS SPACE Is less than 20, enter °20". carol bames
= |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3°.
The “Highest Number Previously Paid For” (Total or independeni) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain of retain a benefit by the public which-is to file (and by the

USPTO fo process) an apgplication. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the US!
on the amount of time you require to complete this form and/or suggestions for reducing

PTO. Time will vary depending upon the individual case. Any comments
this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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EAST Search History

Ref Hits | Search Query DBs Default Plurals | Time Stamp
# Operator
S50 478 | multimediacard US-PGPUB; | OR OFF 2007/05/31 15:43
USPAT;
EPO
S51 67 | ("4782355" | "4884287" | "4901217" | | US-PGPUB; | OR .| OFF 2007/06/04 16:32
"5121500" | "S179710" | "S313642" | | USPAT; |
"5408669" | "5483656" | "5493684" | | USOCR
"5514859" | "5560022" | "5652895" |
"5742514").PN. OR ("5884086").
URPN.
S53 475 | multimediacard US-PGPUB; | OR OFF 2007/06/04 17:18
USPAT;
USOCR
-§52 36 | S51 and usb US-PGPUB; | OR OFF 2007/06/04 17:18
USPAT;
USOCR
S55 0 | S53 with (request$3 near3 power) US-PGPUB; | OR OFF 2007/06/04 17:19
USPAT;
USOCR
S54 1 | S53 and (peripheral device) near3 US-PGPUB; | OR OFF 2007/06/04 17:19
request$3 near3 power USPAT,;
USOCR
S57 19 | S53 and (peripheral device card) US-PGPUB; | OR OFF 2007/06/04 17:21
near5 (suppl$4 provid$3) near5 (more | USPAT;
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S56 28 | S53 and (peripheral device card) US-PGPUB; | OR OFF 2007/06/04 17:21
near3 (suppl$4 provid$3) near3 power | USPAT;
USOCR
S58 0 | S53 and (peripheral device card) US-PGPUB; | OR OFF 2007/06/04 17:23
near5 (suppl$4 provid$3) near5 (more | USPAT;
additional) near5 power USOCR
S59 10 | S53 and 713/3%$2.ccls. US-PGPUB; | OR OFF 2007/06/04 17:25
USPAT;
USOCR
S60 1 | S53 and (peripheral device card) with | US-PGPUB; | OR OFF 2007/06/05 10:33
(power near3 (maximum limit)) USPAT;
USOCR
S61 4 | multimediacard same (power near3 US-PGPUB; | OR OFF 2007/06/05 10:42
(control$4 manag$5 request$3)) USPAT;
: USOCR 2
S62 6 | multimediacard same (power near3 US-PGPUB; | OR OFF 2007/06/05 10:43
(set$4 determin$3 level)) USPAT;
USOCR
L3 16 | 2.cIm. US-PGPUB | OR OFF 2007/06/08 11:34
L2 81 | "peripheral device" with "power US-PGPUB | OR OFF 2007/06/08 11:34 |

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLo.gov

)

NOTICE OF ALLOWANCE AND FEE(S) DUE

4955 7590 06/13/2007 l EXAMINER I
WARE FRESSOLA VAN DER SLUYS & BAE,JIH
ADOLPHSON, LLP : I ART UNIT l PAPER NUMBER |
BRADFORD GREEN, BUILDING 5 2115

755 MAIN STREET, P O BOX 224 DATE MAILED: 06/13/2007

MONROE, CT 06468
| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. l CONFIRMATION NO. |
10/401,338 03/26/2003 Kimmo Mylly 915-005.48 - 494]

TITLE OF INVENTION: METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN CONNECTION WITH AN
ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE

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

nonprovisional NO $1400 $300 $0 $1700 09/13/2007

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

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

HOW TO REPLY TO THIS NOTICE:
1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

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

the ISSUE FEE shown above.

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

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

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

, Page 1 of 3
PTOL-85 (Rev. 07/06) Approved for use through 06/30/2007.

SANDISK Exhibit 1004, Page 360 of 385



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required{). Blocks | through 5 should be completed where
gpg.ropriate. All further correspondence including the Patcnt, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss cor_rfgctegl below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications,

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of sddress) Note: A certificate Of,malllf,lF can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁaper_s. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

4955 7590 06/13/2007 c i £ Mail T .
ertificate of Mailing or Transmission
WARE FRESSOLA VAN DER SLUYS & I hereby certify that this Fee(fs Transmittal is being deposited with the United
ADOLPHSON. LLP . States Postal Service with sufficient postage for first class mail in an ¢nvelope
’ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
BRADFORD GREEN, BUILDING 5 transmitted to the USPTO (571) 273-2885, on the date indicated below.
755 MAIN STREET, P O BOX 224 -
{Dcpositor's name)
MONROE, CT 06468 -
(Signature)
(Date)
APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO.
10/401,338 03/26/2003 Kimmo Mylly 915-005.48 4941
TITLE OF INVENTION: METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN CONNECTION WITH AN
ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE
| " APPLN.TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE
nonprovisional NO $1400 $300 $0 $1700 09/13/2007
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
BAE, JIH 2115 713-300000
IC'F(I:(halmfgS())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1
U Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 ormore recent) attached. Use of a Customer | 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

Please check the appropriéte assignee category or categorics (will not be printed on the patent) : O Individuat O Corporation or other private group entity (U Government

4a. The following fee(s) are submitted: ) 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 1ssue Fee {J A check is enclosed.
1 publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copies : (O The Dircctor is hereby authorized to charge the required feegs), any deficiency, or credit any
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
QOa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ow. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b% the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is ¢stimated to takc 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de endmﬁ upon the individual case. Any comments on the amount of time you require to complete
this form and/or st:ﬁgcstions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
B?x 1430, A\l/exan ng,z\slir ilrgg(%2313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. I
10/401,338 03/26/2003 Kimmo Mylly 915-005.48 4941
4955 7590 06/13/2007 L EXAMINER l
WARE FRESSOLA VAN DER SLUYS & BAE, ITH
ADOLPHSON, LLP | ART UNIT PAPER NUMBER |

BRADFORD GREEN, BUILDING 5
755 MAIN STREET, P O BOX 224
MONROE, CT 06468

2115
DATE MAILED: 06/13/2007

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

The Patent Term Adjustment to date is 472 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 472 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
. . 10/401,338 MYLLY, KIMMO
Ji H. Bae 2115

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

1. X This communication is responsive to amendments filed on 3-29-2007.

2. X The allowed claim(s) is/are 1,3-9,11-16,18-27 and 29-33.

3. [XJ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)l Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD 1S NOT EXTENDABLE.

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

5. [C] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date _____.
(b) O including changes required by the attached Examiner's Amendment / Comment.or in the Office action of
Paper No./Mail Date _____.

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

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [0 Notice of Informa! Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PT0-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 20070604 .
3. [J Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. [J] Examiner's Statement of Reasons for Allowance
of Biological Material
9. ] Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070607
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EXAMINER’S AMENDMENT
An examiner's amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
Authorization for this examiner's amendment was given in a telephone interview with
Andrew Hyman on 7 June 2007.
The application has been amended as follows:
Claim 1, amended to read:
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, wherein the peripheral device comprises a memory, said memory storing a
default value and a limiting value for the power consumption;
setting the power consumption of the peripheral device at a startup state to said
default value;
reading from the memory at least said 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 from the electronic device to the pefipheral

device for setting the maximum of the power consumption of the peripheral device.
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Claim 4, amended to read:

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, wherein tl‘1e peripheral device comprises a memory, said memory storing a
default value and a limiting value for the power consumption,;

setting the power consumption of the peripheral device at é startup stage to said
default value;,

reading from the memory at least said limiting value which is higher than said
default value; and |

setting the maximqm 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 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.

Claim 9, amended to read:
A system comprising
a peripheral device, wherein the peripheral device comprises a memory, said
memory storing a default value and a limiting value for the power consumption;
an electronic device with means for connecting the peripheral device and means

for supplying power to the peripheral device, and
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means for determining power cbnsumption,

wherein the power consumption of the peripheral device is set at a startup stage
to said default value,

wherein at least said limiting value which is higher than said default value is
stored fof the power consﬁmption,

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 configured to transfer information to the
peripheral device for setting the maximum of the power consumption of the peripheral

device.

Claim 16, amended to read:

An electronic device comprising:

means for connecting a peripheral device, wherein the peripheral device
comprises a memory, said memory storing a default value and a limiting value for
the power consumption;

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 said default value,

wherein at least said limiting value which is higher than said default value is

defined for the power consumption,
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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 supplying the power is configured to transfer information
to the peripheral device for setting the maximum of the power consumption of the

peripheral device.

Claim 20, amended to read:

A peripheral device comprising: _

a memory storing a default value and a limiting value for power
consumption;

means for connecting the peripheral device to an electronic device for supplying
power to the péripheral device,

wherein the power consumption of the peripheral device is set at a startup stage
to said default value,

wherein at least said limiting value which is higher tﬁan said default value is
defined for power consumption,

wherein the peripheral device comprises means for setting a maximum p;ower
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
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wherein the peripheral device is configured to receive information from the
electronic device for setting the maximum of the power consumption of the peripheral

device.

Claim 27, amended to read:

An electronic device comprising:

a connector configured to connect to a peripheral device, wherein the
peripheral device comprises a memory, said memory storing a default value and a
limiting value for the power consumption;

a power supply configuréd 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 said default value,

wherein at least said limiting value which is higher than said default value is
defined for the power consumption,

wherein the means for determining the power consufhption 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 configured to transfer information to the
peripheral device for setting the maximum of the power consumption of the peripheral

device.

Claim 29, amended to read:
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A peripheral device comprising:

a memory storing a default value and a limiting value for power
consumption,;

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 said default value,

wherein at least said limiting value which is higher than said default value is
defined for power consumption,

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 configured to receive information from the
electronic device for setting the maximum of the power consumption of the peripheral

device.

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 b_e reached on 571-272-3667. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information abouf 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.

JiH. Bae

Patent Examiner
Art Unit 2115
ji.bae@uspto.gov

571-272-7181 : (/L M

CHUNCAO
PRIMARY EXAMINER
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Application No. Applicant(s)
. 10/401,338 MYLLY, KIMMO
Interview Summary Examiner Art Unit
Ji H. Bae 2115

All participants (applicant, applicant’s representative, PTO personnei):

(1) Ji H. Bae. (3) .
(2) Andrew Hyman. 4) .

Date of Interview: 07 June 2007.

Type: a)X Telephonic b)[] Video Conference
c)] Personal [copy given to: 1)[] applicant  2)["] applicant's representative]

Exhibit sho(mn or demonstration conducted: d){J Yes e)E No.
If Yes, brief description:

Claim(s) discussed: 1,4,9,16,20,27 and 29.

Identification of prior art discussed: U.S. Patent Nos. 5,632,945 (Robinson) and 5,884,086 (Amoni).

Agreement with respect to the claims f)[X] was reached. g)[] was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: The examiner proposed amending the independent claims to recite a peripheral
device comprising a memory, wherein the memory stores a default value and a limiting value for the power
consumption. Although applicant's most recent amendment defined over the Robinson reference, the additional
amendments were necessary to further define over the Amoni reference. The applicant agreed to all amendments.

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

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

Examiner Note: You must sign this form unless it is an

Attachment to a signed Office action. ' Examiner’s signature, if required
U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary ) Paper No. 20070607
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TR
Bae, JiH 2115
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference o Objected
[0 Claims renumbered in the same order as presented by applicant O cpPa O 710 O R.1.47
CLAIM DATE
Final Original  |07/06/200612/19/2006 {06/08/2007
1 1 v v =
2 v - .
2 3 v v =
8 4 v v =
3 5 v v =
4 6 v v =
5 7 v v =
6 8 v v =
9 9 v v =
10 v v -
10 11 v v =
11 12 v v =
12 13 v v =
13 14 v v =
14 15 v v =
15 16 v v =
17 v v -
16 18 v v =
17 19 v v =
18 20 v v =
19 21 v v =
20 22 v v =
21 23 v v =
22 24 v v =
23 25 v v =
24 26 v v =
25 27 v v =
28 v v R
28 29 v v =
29 30 v v =
26 31 v v =
27 32 v v =
7 33 =

U.S. Patent and Trademark Office

Part of Paper No. : 20070607
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 10491335 MYLLY, KIMMO
Bae, JiH 2115
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
713 300 0 6 F 1/00 (2006.0)
CROSS REFERENCE(S) ce ki)
G 0 6 F 1732 (2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
713 320 322
Bae, Ji H W 6/7/2007 CHUN CAO Total Claims Allowed:
(Assistan{Bxaminer) (Date) PRIMARY EXAMINER 29
M [ /g / . 7 | oG Printcaims) | 0.G. Print Figure
(Legal Instruments (Date) (Primary Examiner) (Date) ‘ 1 1
Examiner)

U.S. Patent and Trademark Office

Part of Paper No. 20070607
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

10401338 MYLLY, KIMMO
” Examiner Art Unit
Bae, JiH 2115
SEARCHED
Class Subclass Date Examiner
713 300 6/7/2007 fibl
713 320 6/7/2007 fib/
713 322 6/7/2007 /jbl
SEARCH NOTES
Search Notes Date Examiner
EAST text search (see attached search history) 6/7/2007 fibl
PGPUB text search for interferences 6/7/2007 fibl
INTERFERENCE SEARCH
Class Subclass Date Examiner
713 300 6/7/2007 fibl
713 320 6/7/2007 /ib/
713 322 6/7/2007 /ib/

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 10401338 MYLLY, KIMMO
LT
Bae, JiH 2115
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[ Cilaims renumbered in the same order as presented by applicant 0 cpPA O T O RA1.47
CLAIM DATE
Final Original | 07/06/2006 12/19/2006|06/08/2007
1 1 v v =
2 v - .
2 3 v v =
7 4 v 4 =
3 5 v v =
4 6 v v =
5 7 v v =
6 8 v v =
9 9 v v =
10 v v -
10 1 v v =
11 12 v v =
12 13 v v =
13 14 v v =
14 15 v v =
15 16 v v =
17 v v R
16 18 v v =
17 19 v v =
18 20 v v =
19 21 4 v =
20 22 v v =
21 23 v v =
22 24 v v =
23 25 v v =
24 26 v v =
25 27 v v =
28 v v -
28 29 v v =
29 30 v v =
26 31 v v =
27 32 v v =
8 33 =

U.S. Patent and Trademark Office

Part of Paper No. : 20070723
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PART B - FEE(S) TRANSMITTAL /

end this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

SBRUCTIONS: Thiggrm should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required{’. Blocks | through 5 should be completed where
@iate. All furthegbbrrespondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate Of,malhf)F can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁape(s. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

4955 7590 06/13/2007 Certifi ¢ Mail T
ertificate of Mailing or Transmission
WARE FRESSOLA VAN DER SLUYS & lshcrcb cerltif that this {ce? Transmittal is} bcfi_ng dtipositcd.lwith the Unlitcd
tates Postal Service with sufficient postage for first class mail in an envelope
ADOLPHSON, LLP addressed to the Mail Stog ISSUEPFEEgaddrcss above, or bein facsimﬁc
BRADFORD GREEN, BUILDING 5 transmitted to the USPTO (571) 273-2885, on the date indicated below.

755 MAIN STREET, P O BOX 224

' (Depositor' )
MONROE, CT 06468 Marilyn O Connell e
m Q: l C} ' (ﬂ A Q p (Signaturc)
Auenst 16, 2007 (Datc)
APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
10/401,338 03/26/2003 Kimmo Mylly 915-005.48 4941
TITLE OF INVENTION: METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN CONNECTION WITH AN
ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE .
l APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE ] TOTAL FEE(S) DUE DATE DUE l
nonprovisional NO $1400 $300 $0 $1700 09/13/2007
| EXAMINER I ART UNIT I CLASS-SUBCLASS | §8/21/2607 HNGUYEND BA886R13 18401338
- s b 5
BAE, JIH 2115 713-300000 B1 FC:1561 lgg gg gg
l. Chanage of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front%gsca, l’ig?' o N
CFR 1.363). (1) the names of up to 3 registercd patent attorncys !
(J Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
( "Fee Addiess" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03:02 or more recent) attached. Use of a Customer | 2 registered patent atiorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Nokia Corporation Espoo, Finland

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual X3 Corporation or other private group cntity (3 Government
4a. The following fec(s) are submitted: . 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

A 1ssuc Fee . {3 A check is encloscd.

{3 publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.

O Advance Order - # of Copics [ The Director is hereby authorized to charge th re&u'r d fcc%s), any deficiency, or credit any

overpayment, to Deposit Account Number 23— AZZ cnclosc an cxtra copy of this form).

5. Change in Entity Status (from status indicated above) .
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ub. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature O""’Vé\—' 7 . lLfl"')/"‘ Date 15 A “wq., 2009 7

Typed or printed name __Andrew T. Hyman Registration No. 45,858

This collection of information is required by 37 CFR 1,311. The information is required to obtain or retain a benefit bg the public which is to filc (and by the USPTO to process
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to takc 12 minutcs to complete, including gathering, preparing, an
submitting the completed application form to the USPTO. Time will vary de; endmg upon the individual case. Any comments on the amount of time you rcquire to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/06) Approved for use through 06/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
10/401,338 10/02/2007 7278033 915-005.48 4941
4955 7590 09/12/2007

WARE FRESSOLA VAN DER SLUYS & ADOLPHSON, LLP
BRADFORD GREEN, BUILDING 5

755 MAIN STREET, P O BOX 224

MONROE, CT 06468

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 472 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

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

Kimmo Mylly, Tampere, FINLAND;

IR103 (Rev. 11/05)
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Atty Docket No: NKM-002-US1 / M089 - 0002US
PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Kimmo J. Mylly

Application No./Patent No.; 10/401,338 Filed/Issue Date: 3/26/2003
METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN CONNECTION WITH AN ECECTRONIC DEVICE,

Titled: ELECTRONIC DEVICE

Memory Technologies LLC ,a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

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

1. From: _Inventor To: Nokia Corporation

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

Reel 01392 , Frame /0450 , of for which a copy thereof is attached.
> Erom: Nokia Corporation To: Nokia Inc.

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

Reel 030189 , Frame 0381 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: NokiaInc. To: Memory Technologies LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 030190 , Frame 0043 , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

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

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

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

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

/Lance D. Reich/ 2013-06-26
Signhature Date
Lance D. Reich 42097
Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Electronic Acknowledgement Receipt

EFSID: 16177175
Application Number: 10401338
International Application Number:
Confirmation Number: 4941

Title of Invention:

METHOD AND A SYSTEM FOR DETERMINING THE POWER CONSUMPTION IN
CONNECTION WITH AN ELECTRONIC DEVICE, AND AN ELECTRONIC DEVICE

First Named Inventor/Applicant Name:

Kimmo Mylly

Customer Number:

4955

Filer:

Daniel Leo Hayes/Vanessa Lyman

Filer Authorized By:

Daniel Leo Hayes

Attorney Docket Number: 915-005.048
Receipt Date: 27-JUN-2013
Filing Date: 26-MAR-2003
Time Stamp: 16:52:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
351044
1 YK1451.PDF yes 3

4eb53a2dd759ed32ee520aa342f80b0d64
499¢5
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 1
Assignee showing of ownership per 37 CFR 3.73. 2 3
Warnings:
Information:
Total Files Size (in bytes); 351044

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT |

ATTY. DOCKET NO./TITLE |

NKM-002-US1/M089-
10/401,338 03/26/2003 Kimmo Mylly 0002US

CONFIRMATION NO. 4941
29150 POA ACCEPTANCE LETTER
LEE & HAYES, PLLC

601 W. RIVERSIDE AVENUE O A AR
000000062786619

SUITE 1400
SPOKANE, WA 99201

Date Mailed: 07/25/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/27/2013.

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

/sharris/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/401,338 03/26/2003 Kimmo Mylly 915-005.048

CONFIRMATION NO. 4941

4955 POWER OF ATTORNEY NOTICE

WARE, FRESSOLA, MAGUIRE & BARBER LLP

BRADFORD GREEN, BUILDING 5 LR U

755 MAIN STREET, P O BOX 224 0000000627864

MONROE, CT 06468

Date Mailed: 07/25/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/27/2013.

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

/sharris/

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

page 1 of 1
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