©
L

US007430675B2

L4
a2 United States Patent 10) Patent No.: US 7,430,675 B2
Lee 45) Date of Patent: Sep. 30, 2008
(54) ANTICIPATORY POWER MANAGEMENT 2006/0149908 Al* 7/2006 Chenetal. .................. 711/156
FOR BATTERY-POWERED ELECTRONIC 2007/0204174 Al 82007 Dorogusker et al.
DEVICE 2007/0270721 Al 11/2007 Ananny
2007/0271065 Al 112007 Gupta et al.
75 . s 2007/0271116 Al 112007 Wysocki et al.
(75) Inventor:  Michael M. Lee, San Jose, CA (US) 2007/0273714 Al 11/2007 Hodges et al.
(73) Assignee: Apple Inc., Cupertino, CA (US) OTHER PUBLICATIONS
(*) Notice:  Subject to any disclaimer, the term of this ~ U-S. Appl. No. 11/566,072, filed Dec. 1, 2006, entitled “System
patent is extended or adjusted under 35 including Portable Media Player and Physiologic Data Gathering
Device”.
US.C. 154(b) by 0 days. US. Appl. No. 11/439,523, filed May 22, 2006, entitled “Portable
. Media Device with Workout Support”.
(21)  Appl. No.: 11/675,979 US. Appl. No. 11/209.367, filed Aug. 22, 2005, entitled “Audio
. Status Information for a Portable Electronic Device”.
(22) Filed: Feb. 16, 2007 U.S. Appl. No. 11/565,890, filed Dec. 1, 2006, entitled “Power Con-
. L. sumption Management for Functional Preservation in a Battery-
(65) Prior Publication Data Powered Electronic Device”.
U.S. Appl. No. 11/439,613, filed May 23, 2006, entitled “Portable
US 2008/0201587 Al Aug. 21, 2008 Media Device with Power Managed Display”.
51) Int. Cl “Sprint and Bones in Motion Launch Mobile Fitness Application”,
(D Gn0‘6F '1/00 (2006.01) Press Release, Feb. 7, 2006, 2 pgs.
GOG6F 126 (2006.01) * cited by examiner
GOG6F 1/32 (2006.01) . .
Primary Examiner—Thomas Lee
(52) US.CL ..o 713/320; 713/300; 7134;421;)8, Assistant Fxaminer—TJi H Bae
(58) Field of Classification Search ................. 713/320, (57) ABSTRACT
713/300, 340; 482/8
See application file for complete search history. Methods and apparatus for managing power consumption of
. a battery-powered electronic device are disclosed. According
(56) References Cited to one embodiment, power management can take action to
U.S. PATENT DOCUMENTS reduce power consumption to accommodate estimated power
. requirements. According to another embodiment, power
g’g é ; ’3‘5% i . li; }ggj g?;’riuma ‘it *il' """""""" ;85; gg management can notify a user when a power deficiency is
20, potal ... anticipated. According to still another embodiment, power
E3 9
g’zgé’zgz gl N ;ggg? iﬁggrl:;;t al. . - ;ggég management can advise a user to charge a battery of the
6.943.603 B2*  0/2005 KN oo 340/636.1 battery-powered electronic device. According to still another
7240223 B2* 712007 de Cesare etal. w........ 713300 ~ embodiment, auser can influence power management by user
2002/0138772 Al*  9/2002 Crawford et al. ............ 713/300  selections.
2005/0240786 Al* 10/2005 Ranganathan .. 713/320
2006/0143483 Al* 6/2006 Liebenow ................... 713/300 34 Claims, 8 Drawing Sheets
100
DEVICE /
USAGE
MANAGER
110
<
agl;lﬁg‘; BATTERY
108 104
l 114

CKE

A

POWER MANAGER

106

DISPLAY

|

PROCESSOR

102

<115

USER
SETTINGS

T
M

R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 30, 2008 Sheet 1 of 8 US 7,430,675 B2

‘//400
DEVICE

USAGE
MANAGER

110

BATTERY BATTERY
MONITOR

108 104
\/
L l 114“\_

POWER MANAGER
106 DISPLAY
GUI
)
T (116
102 |
PROCESSOR
A A
| » MODULE-1 [— 118
USER
SETTINGS > MODULE-2 [~—120
( :
USER
12 INPUT ®
% 5| MODULE-n |—122
FIG. 1 117

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 30, 2008 Sheet 2 of 8 US 7,430,675 B2

/ 200

202 7

IMPENDING
DEVICE

USAGE
?

ESTIMATE POWER REQUIREMENTS
204~ | FOR THE IMPENDING DEVICE USAGE

Yy

DETERMINE AVAILABLE BATTERY
206 © POWER

IS
208 © 7 AVAIL.

BATTERY POWER

>

ESTIMATED
POWER

REQS.
?

REDUCE POWER
CONSUMPTION OF
DEVICE

210
FIG. 2

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

3027

304"

Sep. 30, 2008 Sheet 3 of 8

7

DETERMINE DEVICE FUNCTIONS NOT
NECESSARY FOR THE IMPENDING
DEVICE USAGE

l

DISABLE THE DETERMINED DEVICE
FUNCTIONS AT LEAST DURING THE
IMPENDING DEVICE USAGE

l

RE-ESTIMATE POWER REQUIREMENTS FOR

US 7,430,675 B2

/ 300

306~ THE IMPENDING DEVICE USAGE
IS
308 A .
ATTERY POWE
>
RE-ESTIMATED YES
EQS
[NO
310 ~—| PRESENT WARNING ON DEVICE
314

!

MODIFY DEVICE
BEHAVIOR BASED
ON USER INPUT

DOC KET

_ ARM

FIra

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 30, 2008 Sheet 4 of 8 US 7,430,675 B2

/ 400
|  IDENTIFY AN IMMINENT USER ACTIVITY
OBTAIN A POWER ESTIMATE FOR THE
404 |  DEVICE TO COMPLETE THE IMMINENT
USER ACTIVITY
OBTAIN A BATTERY CHARACTERISTIC
406~ ASSOCIATED WITH THE BATTERY
/" CcAN
408 BATTERY
SATISFY
POWER NG ¢
ESTIMATE
?
' REDUCE POWER
CONSUMPTION
YES DURING AT LEAST
THE IMMINENT
USER ACTIVITY
- 2
410
END
FIG. 4

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




