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o Mail Stop &
Director of the U.S. Patent and Trademark Office
PO Box 1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

Alexandria, VA 223131450 §
In Complisnce with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has

been filed in the U.8. District Court United States District Court for the Western District of Washington on
the following: X Patents or __ Trademarks:

IDOCKET NO. : DATE FILED 178 District Coure United States District Court
ifor the Western District of Washington
08-cv—01373-MJP 9/12/08 .
IPLAINTIFF DEFENDANT
\Wistron Corporation Samsung Electronics Co Ltd
etal ——
PATENT OR PATENT OR PATENT OR
TRADEMARK NO TRADEMARK NI, TRADEMARK NQ.
1. See attached page for patent 6. 11,
mumbers
1] 12
B B 13
4 14
5 10 15
In the above -entitled case, the following patents(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
| Amendment  Answer  Cross Bill  OtherPleading |
PATENT OR PATENT OR PATENT OR
L TRADEMARK NQ. TRADEMARK NO. TRADEMARK NO.
1 i 11 _
7 12
3 8 13
5 10 15
In the above—enlitled case, the fllowing decision has been rendered or judgment iusued:
[DECISION/.TUDGMENT
E;ERK (BY) DEPUTY CLERK IDATE
ce Rifkin MEKB [9/16/08
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08-CV-01373-CMP 0 7T RECEND

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON

AT SEATILE
rey
WISTRON CORPORATION, a Taiwan Case Nn.C 0 8 = 1 3 F 3 il Ié
corporation, :
Planift. | COMPLAINT FOR INFRINGEMENT
amith, | U.s. PATENT NOS. 5,410,713;
v 5,870,613; AND 5,903,765
SAMSUNG ELECTRONICS CO., LTD., a JURY TRIAL DEMANDED

Republic of Korea corporation; SAMSUNG
ELECTRONICS AMERICA, INC., a New York.
corporation; and SAMSUNG
TELECOMMUNICATIONS AMERICA, LLC,
a Delaware limited liability company;

Defendants.

Plaintiff WISTRON CORPORATION (“Wistron™) complains of Defendants
SAMSUNG ELECTRONICS CO., LTD. ("8EC™), SAMSUNG ELECT. RONICS AMERICA,
INC. (*SEA™), and SAMSUNG TELECOMMUNICATIONS AMERICA, LLC (“STA7)-
(coliectively, “Defendants™) and by this Complaint alleges as follows.

PARTIES

1. Wistron is a corporation organized in 2001, and existing under the laws of

Taiwlan, with iis principle place of business in Hsichih, Taiwan. Wistron is an Original

Design Manufacturing (“ODM”) company that designs, develops and manufactures electronic

COMPLAINT FOR INFRINGEMENT OF U.S. PATENT

NOS.5,410,71); 5,870,613, AND 5,903,765 - 1 RELGATESLLE
925 FQURTH AVEMLE
00
Case No. SEATTIE wig}{nrfugmw 11023156

TELEPHONE: {208) 523- 7560
FACSIMICE. (208) 6231022
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products for customers to sell under their own brand name including companies suck as
Microsofl, Hewlett Packard, Dell and. 'Lenovo. As a result, Wistron is a leading manufacturer
of personal computers including stand alone PCs, laptops, notebooks and other computing
devices, including computing devices that are sold throughout the United States, including
this district.

2. SEC is a corporation organized and existing under the laws of the Republic of
Korea, with its principle place of business at 250 2-ga Taepyong-ro, Jung-gu, Seoul, 100-742,
South Korea. SEC is 2 member of the multinational conglomerate Samsung Group, which
manufactures and sells electronic products including cell phones, video playback equipment
such as VCRs and DVD players, set top boxes and computers. In 2007, SEC boasted sales
revenues of nearly $100 billion, with a net income in excess of $7.4 billion.

3 SEA is a New York corporation with its principal place of business at 105
Challenger Park Road, Ridgefield Park, New Jersey 07660, On information and belief, SEA
was formed in 1977 as a subsidiary of SEC, and Mkets, sells, or offars for sale 2 variety of
consumer electronics products including video playback cquipmént, TVs, set top boxes and
all manner of computer components aﬁd peripherals.  On information and belief, SEA
manages the operations of STA.

4. -8TA is a Delaware limiled liability company with its principal place of
business at 1301 Bast Lookout .Drive, Richardson, Texas 75091. On information and belief,
STA was founded in 1996 as a subsidiary of SEC, and markefs, sells, or offers for sale a
variety of personal and business communications devices in the United States, including cell
phones. A

JURISDICTION
5. Tl;lis is an action for patent infringement, over which this Court has subject

matter jurisdiction pursuant to 28 U.S.C. §¢ 1331 and 1338(a).

COMPLAINT FOR INFRINGEMENT OF U.S. PATENT
NOS.54t0,713: 5,870,613; AND 5,903,765 - 2 &L GATESLLE
: 925 FOURTH AVENU 3

SUITE 2908
Case No. . SEATTLE, WASHINGTON 58104-1148
TELEPHONE. (206} 621-"'580
FACSIMULE {206)423-7022
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6. This Court has personal jurisdiction over each of the Df-,;fendants congistent
with the requirements of RCW § 4.28.185 in that each of the Defendants cither direetly or
through their respective agents conduct business in this district by means of praduct sales,
advertising on television and via the internet. In addition to the foregoing general allegations,
all or substmtially all of the accused products and technologies identified herein are sold,
offered for sale or otherwise made available by Defendants here in Washington in general,
and in this district in particular.

VENUE

7. Venue is proper in thig district pursuant to 28 11.8.C. §§ 1391(b), (c) and (d},
and 1400(b). By selling and offering for sale the Wistron Accused Pmduétsl {as defined
belaw), Defendants have committed acts of infringement in this district. Defendant SEC
operates in the United States through one or more of its subsidiaries, including the other
Defendants named above. Further, as an alien, SEC may be sued in any district. The
remaining Defendants all reside in this district within the meaning 28 U.S.C. §§ 1391(b) and
(c) and 1400(b).

FACTUAL BACKGROUND

8. Wistron is a co-owner of all tight, title and interest in the following United
States Patents (collectively the “Wistron Patents™, and is the owner of the sole and exclusive
right to bring suit with respect to any past, present and future infringement thereof:

a. US. Pateni No. 5,410,713 entitled “Power-Management System for a
Computer,” was duly and legally issued on April 25, 1995, from patent
application Serial No. 87/816,108 filed on January 2, 1992, with Dave White,
Yen W Lee, Rod Ang, Ray Barbieri, James Chen and Suh C. Lee as the named

inventors {the **713 patent™). Among other things, the ‘713 patent discloses

COMPLAINT FOR INFRINGEMENT OF U.S_PATENT
NOS.5,410,713; 5,870,613; AND 5,903,765 -3 E&LOATESLL?
s 'I"UU!I':[]: .;;ENUE
Sul 2!
Case No. SEATTLE. WASHINGTOR 98104-1158
TELEPHONE: (205) 623.7580
FACSEMILE: {206) 623 7022
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9.

10.

power management systems and methods for computers. A true and correct

copy of the “713 patent is attached hereto as Exhibit 1.

. U.8. Patent No. 5,870,613 entitled “Power Management System for a

Computer,” was duly and legally issued on February 9, 1999, from patent
apphication Serial No. 08/422,599 filed on April 14, 1§95, which application
was a continuation of application Serial No. 07/816,108 filed on January 2,
1992 {and that lead to the issuance of the ‘713 patent), with Dave White, Yen
Wei Lee, Rod Ang, Ray Barbieri, James Chen and Suh Chiuch Lee as the
named inventors (the *’613 patent”). Among other things, the ‘613 patent
discloses power management systems and methods for computers. A true and

correct copy of the ‘613 patent is attached hereto as Exhibit 2.

. U5, Patent No. 5,903,765. entitled “Power Management Systemn for a

Computer,” was duly and legally issued on May 11, 1999, from patent
application Serial No. 08/825,663 filed on April 3, 1997, which application
was a division of application No. 08/422,59% (that lead to the issuance of the
‘613 patent), which is a continuation of application Setial No. 07/816,108 filed
on January 2, 1992 (that lead to issuance of the *713 patent), with Dave White,
Yen Wei Lee, Rod Ang, Ray Barbieri, James Chen and Suh Chiueh Lee as the
named inventors (the “’765 patent”). Among other things, the ‘765 patent
discloses power management systems and methods for computers. A truc and
correct copy of the 765 patent is attached hereto as Exhibit 3.

Each of the Wistron Patents is valid and enforceable.

No later than June 28, 2007, representatives of SEC were put on express

written and oral notice of Wistron’s claim that one or more of the Defendants are infringing

the ‘613 patent. The notice provided by Wisiren to SEC included, but was not iimited to

COMPLAINT FOR INFRINGEMENT OF U.S. PATENT
NOS 5,410,713; 5,870,613; AND 5,903,765 - 4 L GATES LLp
- a3 "T;URTH AVDE’;UE
Case No. SEATTLE, WASINGTDN seioa-115a
- TELEPHIONE: (206) 6737580
FACSIMILE. (208) 62°1-T022
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claim charts cove.ringﬂae Samsung Blackjack SGH-i607 and SGH-D307 cefl phones. On
information and belief, Defendants have been on notice of the balance of the Wistron Patents
since approximately that time. .

11. Each of the Defendants has directly and indirectly infringed and continues to
infringe, literally or under the doctrine of equivalents, one or more claims of the Wistron
Patents by acting without auihority so as to:

a. make, have made, use, offer to sell, sell within the United States, or import into
the United States computer and digital products, that embody or p-raclice the
patented inventions, or practice the patented processes in the United States in
connection with these activities, including at least:

i. Samsung SGH-DS00 and SGH-DS00 cell phones afong with any other
cefl phones that embody or use the same or c;quivalent power
management units and/or stapt up routine technology systems or
methods;

. Samsung DVD-E217, E218, E219, E317, E319, E135, E535, P213,
P313, E2323 players and any other DVD players that embody or use
the same or equivalent power management units and/or start up routine
technology systems or methods; and

iii. Samsung Blleay players, televisions, home theater systems, dala
projectors, laser printers, multi-function printers, MP3 players and
UMP(C’s that embody or use the same or equivaleni power
management units andfor start up routine technology systems or
methods as the specific cell phones and DVD players identified above.

b. contribute to or actively induce infringement of the Wistron Patents.

12, The foregoing products shall be referred to as the Wistron Accused Products

COMPLAINT FOR INFRINGEMENT OF U3, PATENT
NOS.5,410,713; 5,870,613, AND 5,503,765 - 5 &L GATES LLP
9235 FOURTH AVERLIE
Case No. mmﬁ_w.m% iea-1138
TELEPHONE: (205} £23-7580
FACSIMILE: (206}627-7022
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13.  The above-described acts of infringement committed by Defendants have
caused injury and damage to Wistron, and will continue to cause additional scvere and
irreparable injury and damages unless Defendants are enjoined from further infringing all of

the foregoing Wistron Patents.

FIRST CLAIM FOR RELIEF
Infringement of U.S. Patent No. 5,410,713

14.  Wistron alleges, and incorporates by reference, the atlegations of paragraphs 1
through 13 above.

15.  Defendants have directiy, indirectly, contributorily, and/or by inducement
infringed one or mote claims of the 713 patent, literally, and/or under the doctrine of
equivalents as proscribed by 35 US.C. § 271. The aceused products include the Wistrun
Accused Products identified above.

16. As a consequence of Defendants” infringement, Wistron is entitled to recover
damages adequate to compensate it for the injuries complained of herein, but in no event less
than a reasonable royalty. Wistron is further entitled to have Defendants enjoined from
committing additional future acts of infringement that would subject Wistron to irrcparable
harm.

SECOND CLAIM FOR RELIEF
Infringement of U.S. Patent No. 5,870,613

17. Wistren alleges, and incorporates by reference, the allegations of paragraphs 1
through 16 above:

18.  Defendants have direcﬂ)}, indirectly, contributorily, and/or by inducement

infringed one or more claims of the ‘613 patent, literally, and/or under the doctrine of

COMPLAINT FOR INFRINGEMENT OF U.S. PATENT
NOS.5,410,713; 5,870,613; AND 5,903,765 - 6 K AL GATES LLP
425 FUURTH AVENLE

. SUITE 2600
Case No. SRATTLE, WASHINGTON 931031155
TELEPHONE: (205) §23- 7580
FACSIMILE: (336) 673-1023
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equivalents as proscribed by 35 U.S.C. § 271. The accused products include the Wistron
Accused Products identified above.

19, As a consequence of Defondants’ infringement, Wistron is entitled to recover
damages adequate to compensate it for the injuries complained of herein, bat in no event less
than a reasonable royalty. Wistron is further entitled to have Defendants enjoined from
comumitting additional future acts of infringement that would subject Wistron 1o irreparable
harm.

THIRD CLAIM FOR RELIEF
Infringement of 1.8, Patent No. 5,903,765

20.  Wistron alleges, and incotporates by referance, the allegations of paragraphs 1
through 19, above. l

2t. Defendants have directly, indirectly, contributorily, and/or by inducement
infringed one or more claims of the “765 patent, literally, and/or under the doctrine” of
equivalents as proscribed by 35 UL.S.C. § 271. The accused products include the Wistron
Accused Products identified above.

22, As a consequence of Defendants” inftingement, Wistron is entitled to recover
damages adequate to compensale it for the injuries complained of herein, but in no event less
than a reasonable royalty. Wistron is further entitled to have Defendants enjoined from
committing additional future acts of infringement that wonld subject Wistron to imreparable
harm.

FOURTH CLAIM FOR RELIEF
Willful Infringement

23, Wistron alleges and incorporates by reference, the allegations of paragraphs 1

through 22 above. .

COMPLAINT FOR INFRINGEMENT OF U.S. PATENT
MNOS.5,410,713; 5,870,613; AND 5,903,765 -7 Ke&l GATES ELP
925 FOURTL AVENUE:
TE 1900
Case No. SEATTLE. w.zlét-nlmmon 95 KM 1158
TELEPHORE, (1D6) 6137540
FACSIMELE: (206) 623- 12
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24.  As set forth above, since no later than June 28, 2007, representatives of SEC
were notified of several of Wistron’s infringement claims under the ‘613 patent.

25.  On the face of the ‘613 patent is a reference to the fact that the underlying
application for said patent was a continuation of the January 2, 1992 application that
uktimately issued as the “713 patent. Ses Exhibit 2.

26.  Defendants’ representatives should have conducted an analysis of the *613 and
“713 patents in respense to having been put on notice of the 613 patent, and thercfore did
discover or should have discovered the existence of the ‘765 patent.

27.  Defendants’ failure to obtain a license to the Wistron Patents and/or failure to
cease their infringing activities was objectively reckless and constitutes willful infringement
of the Wistron Patents for purposes of 35 UL.8.C. §§ 284 and 285.

‘ PRAYER FOR RELIEF

WHEREFORE, Wistran prays for relief as follows:

1. Entry of a judgment declaring that each of the Defendants has infringed one or
more claims of the Wistron Patents;

2. Entry of a preliminary and permanent injunction, pursuant to 35 U.5.C. § 283,
enjoining each of the Defendants, and ﬁxeir respective agents, servants, officers, directors,
employees and all other persons acting in concert with them, directly and indirectly, from any
further acts of infringement, contributory infringement, or inducement of infringement of the
Wistron Patents;

3. Entry of a judgment pursuant to 35 U.5.C. § 284 awarding to Wistron damages
to compensate for Defendants” infringements in an amount o be determined at trial (and, if
necessary, related accountings), but not less than a reasonable royalty;

4. Entry of a judgment pursuant to 35 U.8.C. § 284 trebling the damages awarded

to Wistron to the extent one or more of the Defendants” infringement has been willful,

COMPLAINT FOR INFRINGEMENT OF U.S. PATEMT

N(S.5,410,713; 5,870,613, AND 5,903,765 - 8 K4L GATES LUF

75 FOURTH AVENUE

Case No. SEATILE, wﬂéﬁcﬁ"é’u SRId-1158
TELEPHONE: (206} 623-7540
FACSIMILE: (266} 5237022
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5. Entry of a judgment pursuant to 35 U.S.C. § 285 declaring that this is an
exceptional case, and awarding Wistroo its costs of suit, including reasonzgble attorney’s fees;

6. Entry of a judgment awarding Wistron pre-and post-judgment interest in
accordance with the rates allowed by law; and

7. Any such other and further relief as the Court deems just and proper.

DATED: September 12, 2008.

By f:} -
uglas B. Greenswag, wsea #E@/’

Martha Rodriguez-Lopez, wssa # 15456
Christopher Schenck, wsaa s 37997
Cristofer I. Leffler, wspa 35020

K&L Gates LLP

925 Fourth Avenue, Suite 2900

Scattle, WA 98104-11358

Telephone: (206) 623-7580

Facsunile: (206) 623-7022

E-Mail: douglas.greenswag@klipates com

Minh-Hien Nguyen

K&L Gates LLP

111 Congress Avenue, Suitc 900
Austin, TX 78701

(512) 482-6800

Attorneys for Plaintiff
Wistron Corporation

COMPLAINT FOR INFRINGEMENT OF 115, PATENT

NOSS,4 10,-1' 13; 5,870,6 1 3; AND 5,903,755 -9 K&L GATES LLP
] 425 IDS‘UH%H;')\;ENUE
Case No. SEATTLE, wuumt;ou DR104-1152
K11 S84 TWCT 1 220850 MRL20350P20%4 TELEFHOME: (205) £21-7530

FACSIMILE; {206) 62:-7022
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JURY TRIAL DEMANDED

Wistron requests a trial by jury on each canse of action for which a trial by jury is

proper.
DATED: September 12, 2008.

COMPLAINT FOR INFRINGEMENT OF U.5. PATENT
NOS.5.410,713; 5,870,613, AND 5,303,765« 10

Case No.

KM 15544 11000H 220950 MR \PISSNPZ0T4

By

B. Greenswag, wss
K&L Gates LLP

925 Fourth Avenue, Suite 2900
Scattle, WA 98104-1158
Telephone: (206) 623-7580
Facsimile: {206) 623-7022
E-Mail: douglas.oreenswi klgates.com

Attorneys for Plaintiff
Wistron Corporation

K&L GATESLLP
925 FOURTH AYENLE
SLATE 2900
SEATTLE, WASHINGTUN %4134-1158
TELEPHONE: {20¢) 623-1550
FACSIMILE [206) 623222
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United States Patent

~USDSM107I3A
1] Patent Number: 5410,713

White ot at, 1451 Date of Patent:  Apr. 25, 1995
{54] POWER-MANAGEMENT SYSTEM FOR A 5,220,671 &/1993 Yamagishi ... " 3957750
COMPUTER 5230074 7/1993 Canovs ot ol 395/750
[75] Toventors: White; Yen W. Lee; Red Avg, 5237692 871993 Raasch s al ... e BHSSTS0
" all of Sen Yose, Calif ; Ray Barbleri, ~ Crimorp Bxaminer—Allen R, MacDenald
Compbell, Calif; Jamss Chen, Assistant Exammm—.Gecrge Davis
Taipei, Taiwan, Prov. of China; Suh Amme‘y. Agent, or Firm—Townsend and Townsend
C. Txs, Palo Alto, Calif, Khourle and Crew
73] Assignee: Swith Corema/Acer, New Caraan, 37 ABSTRACT
Conu, A power management system for 2 persanal sﬁn:gn“;lﬁ
- cOmprizes 3 pPOWCr MANAZEMENT PIOCESSOT, 2 SWHLL: ]
[21] Appl No: 316,108 power supply and a keep alive power supply. The pro
[22] Filed: Jon. 3, 1892 cessor is powered by the keep :%\;: power supply ﬂm
'51] Int., CL® GOSF 11/30; H027 9 continnously provides power. The computer s pow-
%52% - rerere 308/7ED; 395, /s{g erad by a power supply that is switchable in respoase 10
305 mg 364/707; 307/66; 365/226; 365/228 B contral signal. The processor preferably eontrols the
[58) Pield ofm _____ 3957750, 575, 725; mtf:hable power su?ply_. The processor is ccmp[_ed to
7235, 229 364/707; 307 /66 teceive external device interrupts from a plurality of
1561 externel devices that instruct the processor when to

U.S. PATENT DOCUMENTS

4,185.717 271980
4,200916 451980
4232377 1171580
4495560 1/1985
4,551,841 11,1985
4,553,223 11/1985
4,611,289 9/1986
4654421 371967
4675,338 61987 Ep
4,777,626 11985 )
4,509,163 2/1989
4522450 5199
3,121,500 6/1992
5,163,153 1171992
3,167,024 1171992
5,182,310 171993

]
EXTERNAL DEVIGE
-2 |~ M
4
0~
| oL
POWER INTERFACE ] COMPEHER
WAUGEIEN]  [—————
MGAORROCESSOR
F-
18
CNOTF fal KEEP MIVE
CONTROL e - POWER
eNe— ] aisty SYSTEMPOWER (2

turn the switchable power supply on end off. The pro-
cessor is also conpled bo the computer throngh an inter-
face. The power management systam alva includes a
method for turning the computer on and off, A pre-
ferred method uses the processor to control the power
provided to the computer. The preferred method also
uses the processor to dictate whether the compater will
to perforre 2 long boot that brings the computer to an
operational state, identifies the computer’s configura-
tion, amd tests memory, or & ghort baot that brings the
eompuser to an operational state in a much shorter time.
A preferred method for turning the computer off in-
cludes the shility to exit a program being man hy the
computer, and saving a hardware state of the computer
on a hard disk.

10 Claims, 5 Drawing Sheets
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U.S. Patent Apr. 25, 1995 Sheet 1 of 5 5,410,713
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- U.S. Patent Apr. 25, 1995 Sheet 3 of 5 5,410,713

POWER SWITCH
DEPRESSED?

PMM SENDS A NM{ 52
AND “OFF* STATUS TO .
THECOMPUTER -

'

COMPUTER PERFORMS
"SAVE STATE" 54
OPERATION

!

COMPUTER SENDS 56
TASKS TO PMM -

Y

58

ND *SAVE DONE"
HECENED FROM
COMPUTER

YES

PMM TURANS OFF 80
POWER T0 COMPUTER

Il

PMM SCANS EXTERNAL 6
DEVICE INPUTSAND  }
PERFORMS TASKS SENT

FiG. 4




Case 2:08-cv-01373-MJP Documentl 2-2  Filed 09/16/2008 . Page 16 of 45
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PMM TURNS OFF POWER
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START THE POWER-UP
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POWER-MANAGEMENT SYSTEM FOR A
COMPUTER

. BACKGROUND OF THE INVENTION

1. Fieddd of thre Invention

The present invention rclates to power supply sys-
tems. In particular, the present invention relates to a
power management system for persanal compaters that
provides power to the computer system in response to
intexrupts from exsternal devices.

2. Deseription of Related Art

Conventional present day computer systems inclnde
a power sapply that provides the power required o
operate the computer system. The power supply is cou-
pled to an AC voltage source and converts the AC
voltage 10 a DC voltage, Typically, the power supply is
coupled through a switch that is manually activated by
the user and only provides power when the awiwch is
clesed. Since the switch is manoal, i cannot be elec-
tromically activated to open and close to turn the com-
puter off and on, respactively, Thus, the prior art does
not provide a method for using extemnal device inter-
rupts or other electrenic signals to control the applica—
tion of power tc the cpmputer.

The prior art has attempted to reduce this shcrtccm—
ing by keeping computers in the oo or operational state
continuonsly. However, such a practice wastes signifi-
cant amounts of power. This practice also reduces the
tife of the electromic components thwt comprise comput-
ers. AdditionaBly, with the advent of portable comput-
ers that have 2 very limited power supply, such contine-
ous aperation is not possible,

' Therefore, there is 2 need for a system for providing
power to a compuier system in regpoose (o exrernal
avents,

Another problem associated with power manage-
ment systems of the prior art is the requirement of man-
ually sxiting all applications or programs being nim an
the computer before turming off the power. With most
all personal computers, the user must exit the program
before tuzning the power off, otherwise, the data used
by the program will be destroyed or corrupted. Addi-
tionally, turning off the power without exiting the pro-
gram even affects the operation of some programs.
Thus, there i & need For a system that saves the state of
the hardware and memory before turning off the power.

SUMMARY OF THE INVENTION

The present invention overcomes the deficiencies of
the prior an by providing & power management system
that allows power to be controlled by external devices.
A preferred embodiment of the power mamagement
system of the present invention comprises a power an-
AECment processor, @ gwitchable power supply and a
ketp allve power supply. The processor is coupled to
and powered by the keep alive power supply. The kesp
elive power supply. provides 2 voltage as long ns it is
coupled to & source. The computer is coupled to and
powered by the switchable power supply. The switch-
able power supply can be switched on and off in re-
sponse 10 3 control signal. ’

In the preferred embodiment, the processor s cou-
pled 1o the switchable powes supply and provides the
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struct the processor when to turn the switchable power
supply on and off. One such device providing an inter-
rupt may be an ordinary switch that is conventionally
used to turs oomputets on and off. The processor is also
coupled to the computer through an interface and pref-
esably can issue non-maskable intermupts {NMT} 1o the
central processmg unit (CPU) of the computer.

The power management system of the present fnven-
ton also includes 4 method for turaing the compuier on
and off. The preferred method for providing power o
the compmter comprises the steps of: continnousty pro-
viding power 10 the power management processor with
a first power supply; monitoring external davice inter-
rupt limex coupled to the power management processor;
providing power to the computer if an external device
interrupt is recelved by sending a control signal to a
second power supply coupled to power the computer;
and sending & boot status command fiem the power
management processor to the computer. The boot status
command can be gither a long boot commang that
brings the computer to an operational state, identifies
the cumpuler’s configuration, and tests memory, or a
shart boot commend that brings the computer 10 an
operatiopal state in a much shorter time, The prejerred
method for turnicg the computer off comprises the
steps of providing power to the power managsment
processor with a first power source; monitoring exter-
nel duvice lnterrupt lines coupled to the power manage-
ment processor; signaling the computer when an exter-
nal device ioterrupt is received; performing an wpera-
tion that exjts muoing programs and saves the haniware
states of the computer oo the hard disk; sending tasks
from the computer o the power management proces-
or; switching off a second power source coupled to the
computer; and perforining the tesks received in the
sending step with the power management proce:sor.

BRIEF ESCRIPTION OF THE DRAWINGS

_ FIG. 1 i3 a block diagram of a preferred embottiment
of a power management system of the present mven-

n;

FIG. 2 Is a block diagram of a preferred embociment
for the power supply of the present invention;

FIG. 3 is & flow chart for the preferred method for
providing power with the system of the present inven-
tion;

FI3. 4 is 2 flow chart for the preferred method for
turning off power with the system of the presznt inven-
tion;

FIG. 5 is a flow chart of a wake up scquence for
providing power with the sysicm of the present inven-
tion: and

FIG. 6 is a flow chart of o sleep sequence for tarning
off powsr with the system of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMEODIMENTS

Referring now to F1G, 1, o preferred embodiment of
] power managetént system consiructed in accordance
with the present invention is shawn. The power man-
agement systere preferably comprisss a power moznage-

_ ment processor (PMM) 10 and a power supply 12 The

PHM 10 electronically controls the powes supplied to a

contro! gipnal that tums the switchable power supply 65 host computar system 14. The power supply 12 pro-

on and off. The processor is also coupled to receive

vides power {0 both the PMM 10 and the compater 14.

external device interrupts from a plurality of external ~ The power jupply 12 receives an AC input on line 26.

devices. The external device imterrupts are uzed to in-

Line 28 couples the power supply i2 to the compnter 14
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to provide the system power. The output of the power
supply 12 on line 28 iz controlled by an on/off controd
signal sent from the PMM 10 1o the power supply 12 on
line 18, The power supply 12 slso provides continngus
power to the PMM 10 on line 20,

Referring now to FIG. 2, a preferred embodiment of
the power supply 12 is shown. The power supply 12
preferably comprises a switchable power supply 30 and
a keep alive power supply 32. Both power supplies 30,
32 pre preferably coupled to receive an AC power input
or line 26. The keep alive power supply 32 is preferably
a low wattage power supply that provides a 12 volt
omtput in an exempiary embodiment. The keep alive
power supply 32 continnously outputs power while an
AC input is provided, In contrast, the switchable power
supply 30 i3 electronically controllable, and may be
sclectively tormed on an off using an enable (onsoff
control} signal on line 18, The swilchable power supply
30 provides voltages of +3, —5, +12 and —132 at its
outputs in an exemplary embodiment. For example,
power supply by a custom wade power supply mans-
factured by Hi-Power.

Feferming back to FIG. 1, the coupling of the PMM
10 for receiving external device interrupts 16 on lines
22-24 is shown. The PMM 18 is preferably coupled to
all hardware devices/interfaces (not shown) thal can
cause the computer 14 to wake up (Le., switch power
supply 30 to the oo state}. The external device inmker-
rupts 16 signal when the PMM 10 should apply or re-
move power from the compater 14 The exsternal device
interrupts 16 mey be from a vericty of devices that the
user has granted permission to switch the computer on
and off. It should be undecstoad that all intecfaces that

can generate "WAKE UP” interrupts o the PMM 10 5

must be powered by the keep alive powes supply 32. In
the prefeyred embndiment, zxternal device interrupts 16
are provided by a conventionab manpal switch for
switching power on or off. In the preferred embodi-
mient, an external device interrupt is also provided fora
ring detect from a tip and ring interface {(not shown)
used with modems, facsimile machines and telephons
answering machines. While the present invention will
be discussed primarily with reference to these (wo types
of eaternal device interrupts, it should be mmderstood to
those skilled in the ant that the PMM 10 could receive
interrupts from a vartous external devices that need to
turn the computer 14 on and off.

The PMM 10 i5 also coupled to the somputer 14, The
PMM 10 prefembly sends a non-maskable interrupt
(NMTI) on line 25 to the computer 24 {i.e., the main Intel
architecture based processor) and is also conpled to the
computer 14 for sending stutus and command signals.

w
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The PMM 18 preferably maintains the commupnications

protocol with the system BIOS (Basic Input Outpui
System) of the computer 14, The PMM 10 gends the
compuier 14 status signals smch as the short boot which
indicates that the computer 14 is to be powered wp t6 an
operational state, and the long boot signal that indicates
the computer 14 is to be powered up and also the comn-
figuration of the comptiter 14 and memory are to be
tested, The PMM 10 alse receives data from the com-
poter 14, Once the computer 14 has been informed that
the power will be removed, the computer 14 sends
iastruetions to the PMM 10 indicating the functions that
the PMM 10 is to perform when the compuoter #is in
the slecp state (Power from switchablz power sapply 30
is off while power is provided to the PMM 10).

60

65

4

The PMM 10 is preferably & microprocessor such as
the Intel 8051. However, it should e understood that
the PMM 19 can be based on any mstroction s¢i, The
nstruction st is not material to the invention. As
briefly noted above, the PMM 10 controls the sswitch-
sble powsr supply 30. In panicular, the PMM 10
switches the power stpply 30 on end off in respanse to
exterpal device interrupts 18 on fines 23-24, The: PMM
10 preferably includes or is coupled to memory (not
shown} for storing the tasks to be performed and other
status information used in the operations just described.
For exemple the PMM 10 preferably inclndes Readom .
Access Memory (RAM) and Read Only Memory
{ROM) to maintain communications prolocol with the
system BIOS of the computer 14. The PMM 10 also
inchudss a device for keeping real time. The real time i
then epmpared to alarm times for powering down or up
the computer 14.

The power management syster of the present inven-
tion aleo includes methods for operating the system
describerd shove. The methods ase three levels of in-
structions or software. First, the PMM power manage-
ment code details the operations performed by the
PMM 10 such 35 sending the on/off control signal,
4eeping real time, and comparing real time to the alarm
settings. Second, the system BIOS power management
coxde, which is preferably incorporated inte the conven-
tional system BIOS of computer I, provides to a proto-
col that distinguishes “long boot” commands: fom
“short boot” commands sent by the PMM 10. Third. the
management system of the present invention inclades an
spplication level program interface definition (APD
that operating systems, such as Microsoft Windows 3.0,
and high based applications to invoke the services of the
pOWEr managemenl sysism, .

Referring now to FIGS. 3-6, the preferred methods
for performing the power on seguence, the power off
sequence, the wake up sequence and the sleep sequence
will be described. The power on sequence is shown in
FIG. 3. When the computer 14 is in the off or sleep
srate, the preferred embodiment of the PMM 10 moni-
tors the state of the Power ON/OFF switch in step 40,
keeps real time and compares the real time to the alerm
seltings. The power on sequence i performer in re-
sponse to an external interrupt indicating the switch
(not shown) has been closed. Once » closed switch is
detected, the PMM 10 turns on the main system power
to the computer in step 42 by sending the on/off control
sigmal to enable the switchable power supply 30, Ther
in step 44, the PMM 10 sends a power cycle status
indication specifying a long boot command to the sys-
tem BIOS of the compater 14 to boot to an operational
state, identify the computer’s system configuration and
perform 2ll memaory tests. Once the computer 14 has
bean powered up, the API interacts with commercially
available software to restore the computer 14 to the
state and application the computer 14 was in prior to
being powered dowm,

Referring now to F1G. 4, the power off seqoence will
be described. When the computer 14 is in the 0N {ac-
tive) state, the PMIM 10 monitors the state of the power
ON/OFF switch in step 50 for an external imtermupt
indicating that the switeh is open. If a change of state in
the power ON/OFF swiitch is detected, an cxternal
device interrapl is sent to the PMM 18 and the power
off seguence is initiated. In step 52, the PMM M issues
a NMI o the host computer 14. Upon receipt of the
MMI in step #4, the hest computer 14 initates 2 “Save
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State” operation at the end of which the state of the
hardware, as well as the state of the memory is saved to
the a non-volatile storage media such ss 2 hard disk.
This particularly advantageous because it lets the com-
puter 14 ssve the state of hardwarg and memory before
the qn/¢fT eomtrol signal is sent to turn off power supply
30, These states stored in memory can later be used to
re-boot the computer 14 in the exactly the same state it
was in prior to power down Afier completion of the
Save State operation, the computer 14 assigns tasks to
be performed by the PMM 10 during the SLEEP state
of the oomputer 14 aod then 55us a Save Done status
to the PMIM in Step 56. In sicp 58, the PMM 10 monitors
the siatus line for the Save Done signal from the com-
puter 14, Once the Save State operation is complete, the
PMM 10 turms OFF the main system power by dis-
abling the switchsble power supply 30,

The present invention i particular advantagecns
because it provides wake up and sieep sequences that
allow application software, such as WINFAX, to be
activated and used even though the computer 14 was im
the SLEEP (OFF) state at the time the telephone ring
was first detected. More specifically, the present inven-
tion allows the computer 14 {0 detect 4 ring while the
computer 14 is in the SLEEP (OFF) State; boot com-
puter I4; activate the WINFAX software in less than 4
rings on the telephone ling; receive the FAX from the
FAX modem usimg WINFAX; siore the FAX on the
disk using WINFAX; and return the computer 34 to the
SLEEP (OFF) state, The present invention will pow be
described with reference to the WINFAX application
software and FAX applications, however, i shouid be
undersiond by those skilled in the art that the present
invention may be used with various other software
applications that may be initiated by external device
imlermopis, o

Referring now to FIG. 5, the wake up sequence is
shown. The power management sysiem of the present
invenlion executes the weke vp sequence when sither
(1} an external hardware eveat occurs, such as 2 ring is
detected an the Tip & Ring Iniecface, or (2) an slarm
cvent aocurs when the real ime kept by PMM 30
matches with the akurm time programmed by the cont-
puter 14, When the computer 14 is in the SLBEP state,
the PMM 10 also menitors external device interrupts 16
from the Ring Dictect on the Tip & Ring Interface, and
keeps rea) time and ¢ompares the current time against
programmed alarm settings (Step 700, If 2 ring i3 de-
tected, the PMM 10 switches power sapply 30 on in
step 72. Next, in step 74, the PMM 16 sends a short boot
stafus signal to the computer 14, The short boot status
signal mdicates that the system BIOS is not to perform
all the power-on diagnostics, hardware initiallzstion,
and memory tests, bot in the mterest of time, to direcrly
Testore the state of the computer 34 from an alternate
bootable partition on the hard disk drive. This alternate
(active) partition contains Lhe epplications needed to
run the required functions of the system, The short boot
process allow the present invention.to boot, load the
FAX software and be ready 1o receive the fax within
four rings on the Tip & Ring interface. Finally in step
76, the computer boots using the shost boot cathmand.

Referring now to FIG. 6, the preferred method for
returning the computer 1410 the SLEEP state is shown.
Once the compater 14 is booted with the short boot
command an ls awake (on), the PMM 10 performs mon-

itors the state of the Power ON/OFF switch and waits .

for “ACTION COMPLETE" status from the bost

20

25

43

35

0

65

6
comeputer 14 in step 80. Upon receipt of the “ACTION
COMPLETE” status, the present imveation tests
whether the state of the Power ON/OPR switch.
changed in step 32, If the state of the Power ON/OFF
switch has not changed, the PMM 10 turns off the: main
system power supply in step 34 and reverts back to the
tasks normally pexformed during the SLEEP state in
siep 86, On the other band, if the Power ON/OFF
switch state had changed in step 82, then the PMM 10
turns off power supply 30 in step 88, In step 90, the
preferred method provides a delay, and then the nortnal
power on sequence described with reference to FIG., 3
18 executed in step 92 -

Faving described the present mvention with refer-
ence 10 specific embodiments, the above deseription is
int=nded to iflustrate the operation of the preferted
embodiments and is not meant to Fmit the scope of the
invention. The scope of the invention is to be delimited
only by the following claims. From the above discus-
sion, many variations will be apparént to ons skilled in
the art that would yet be encompassed by the trus spirit
and scope of the present invention.

What is claimed is:

1. A system for supplying power o a compnter in
response ¢ interrupts from external devices, said sys-
tem: coanpirising: '

& first power supply having an input and az vutput for
converting an AC voltage 1o a DC voltajre, the
input coupled to & first AC volage source to re-
ceive AC voltage;
seopnd power supply beving a voltage input, a
control input and an output for canverting an AC
voltage to a DL volizge in respouse to a nontrol
signal, said input coupled to said "AC voliage

. source to receive AC voltage in paraltel with said
- first power supply, said output coupled to papply
power to the computer; and
4 power managsment processor baving a po'wer in-
put, the power input of the power manazement
processor connected to the output of the frst
power sipply wherein said power management
processor is powered by said first power supply, an
output of the power managément processor oon-
nected to the contrel input of the second power
supply wherein the output of the power manage-
ment processor provides control signals to said
second power supply, contred inpins and catpats
coupled to the computer, and interrupt inputs cou-
pled to the external devices 10 receive inderropls
from the extemmal devices.
2. The system of chaim 1 wherein the power riangge-
ment Processor is a MiCToprocessor.

3. The system of claim 1 wherein one of the xternal
devices is a switch and wherein the second power sup-
ply supplies power when the switch is closed,

4. The system of claim 1 wherein the processar out-
pats long boot and short boot commands o the com-
puter and is capable of sending an faterrupt to the com- -
puter, and the computer performs different power up
functions as diregted by the boot command received
from the power management provesses,

§. The system of claim T wherein the power imanage-
ment processor includes a device for keeping time, and
logic for ontpetting the control signal Lo the second -
power supply when the time reaches predetermined
vahaes.

1
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6. The system of cleim | whereln the power manage-
ment processor comprises memory for storing tasks to
be performed by the power management processer.

1. A method for coptrolling with a power manage-
ment processor the power supplied to a computer,
wherein ssid computer €20 perform any of a piarality of
boot processes, said methed comprising the steps of:

continuously supplying power to the power manage-
ment Processor;

monitoring external device interrupt lineg couplcd ta
the powes manage/tent pracesior;

if an external device inferTupt is received in the
power management Processor, Supplying power to
the computer by sending a contro! signal from the
power management Drocessor to a switchable
power supply, the switchable power supply being
coupled to the computer for supplying power
thereto; apd

sending a boot status cnmmand from the power man-
agement processor bo the computer to identify
which beot process of said plurality of boot pra.
oesses the computer is to perform.

8. The method of claim 7, wherein said computer has
at least one identifiable configuration, and wherein said
computer includes testable memory and wherein the
step of sending may send one of:

4 long oot command that brings the computer to an
operational state, identifies the computer’s confign.
ration, and tests memory; and

2 short boot commaré that brings the computer to an
operations] state.

—
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9. The methed for turning ofF the power provided to
a comipater from a first power source with a power
management processor having a second power source,
the compuater baing capable of performing a plurelity of
operations, including & save statz operation said merhod
comprising the steps of:

sapplying power to the power mmagement proces-

sor with the second power source; .
mounitoring externa) device interrupt lines coupled to
the power management processor;
sending a signal from suid power management pro-
cessor to the computer when an external device
interrupt is received by said power management
PFOCARECT;

performing said save state operation with the com-
puter in response to said step of sending a signal;

sending tasks frem the computer to the power man-
DEEMENE PrOCessor;

gwitching off the first power source by the power

' management processor; and

performing the tasks using the power management
PrOCEssor.

1. The method of claim 9, wherein the step of per-
forming the save state operation includes performing
while the compoter is ramming a program, the steps of:

exiting, by the computer, the program that the com-

puter is runming,

storing, by the computer a first state of a computer,

herdware to a pon-volarile medis; and

stoting, by the computer, 8 second state of 4 memory

to a nor-volatile media,

L R
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POWER MANGEMENT SYSTEM FOR A
COMPUTER

This is & contiouation of application Ser, No. 07/816,108
filed Jan. 2, 1992, pow U 5. Pal. No. 5,410,713,

BACKGROUND OF THE INVEMTION

1. Field of the Invention

The present iavention relales o power supply systems. In
particuiar, the present invention relates 1o a power manage-
ment system far personal cemputers |hal provides power lo
the compulter system in Tesponse (0 intecoupls from external
devices,

2, Description of Related Art

Conventiona] present day computer sysiems include a
power supply thal providss the power required to operats Lhe
computer system. The power supply is conpled lo an AC
voltage source and converts the AC voliage to a DC voliage,
Typically, the power supply is coupled through a switch that

" is meapually aclivated by Lhe user and only provides pawer

when the switch is closed. Since the switch is aracual, t
canool be sleclronically activaled to open and close to furn
the computer off and on, respectively. Thus, the prior art
docs not provide a method for using exicmal device inter-
rupts or other electronic signals te control the application of
power o the computer,

The prinr art has attempted o reduce this shortcoming by
kesping computers in the on or operational slalc continu-
ousty. However, such a practics wastes significans amounts
of power. This practice also reduces the life of the electronic
components that comprise compulers. Additionally, with the
advent of portsble computers that have a very limited power
supply, such continuons operation is pol possible.

Therefore, thers is 2 nzed for a syskem oo providing
pawer to a compuler syslem jn response to extzroal evenls,

Another problem associated with power management
sysiems of the prior ast is the requirement of maoually
exiling ali applications or programs being run on the com-
puter belore nming off the power. With mest all personal
computers, the user must ¢xit (he program before turning the
pawer off, otherwise, the daia used by the program will be
destroyed or compted. Additionaily, twining off the power
without exiting the program even affzcts \be operattan of
some programs, Thus, there is 2 need for 2 system that saves
the slate of the bardware and memory before tuming off the
pawer.

SUMMARY OF THE INVENTION

The preseol iwvenlion overcomes the deficiencics of the
prior art by providing @ power management system that
allows power to be controlled by external devices. A pre-
ferred embodiment of the power management system of the
present invention COmprises a power mapagement
processor, a swilchable powar supply and akeep alive power
supply, The processor is coupled to and powered by the keep
alive power supply, The keep slive power supply provides a
valtage as long us it is coupled (o a source, The computer is
cuupled 1o and powered by the switchzble power supply.
The switchable power supply cen be switched on and off in
response 10 a control signal.

Tn the preferred embodimend, the processer is coupled 1o
the swilchabie power supply and provides the control signal
thal lurns the switchable power supply on and off. The
processor is also coupled o receive cxlernal device intecs
rupts from a plurality of exiernal devices. The external
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device intoTrupts are used Lo instruct the processor wWhen to
turn the switchable power supply on and off. (Jne such
device providing an interrept may be an unlinsry switch that
is conventionally used to wrp computers on and off. The
processer is also coupled to the compuler through an inter-
face and preferably can issne noo-maskable interrapts
{MNMI) to the central processing omit (CPU) of the compuier.

The power menagement system of the present invention
also includes a method for turning the computer on and off.
The preferred method for peoviding power to the computsr
comprises the sleps of. coatinuously providing power 1> the
power management processar wilh & first power supply;
manifering external device inferrupt lines coupled (o the
power management processor; providing power o the com-
puter if an external deviee interupt is ceceived by sending
a conird] signal (o a second power supply coupled Lo povwer
ihe computer; and sending a boot status command from the
power management processor to the computer. The boat
slafus command can be either 2 Jonp bool command that
heings the computer to a3 operalional state, iden:ifics the
computer’s configurarion, and tests memory, o a short boet
command that brings the computer to an operatinmal stale in
a huch shorter time. The preferred method for uming the
computer off comprises the steps of providing power o the
power management processer with a fisst power source;
monitoring extemnal device inlermupt lines coupled o the
pawer management processor; signaling the computer when
an exierual device intsrmopt 5 recsived; performing an
operalion fhal exits running programs and saves the hard-
ware siates of the compnier on the hard disk; senting Lasks
from the compuler to the power managemeat processor;
switching off a szcond power scurce coupled to the com-
puter; and pecforming the lasks received i the semdiug step
with the power managemment processor.

BRIEF DESCRIPTION OF THE DRAWIN(GS

FIG. 1 1s a block diagram of a preferred embodiment of
& power managemend system of the preseat [uvention;

FIiG. 2 is a block diagram of a preferced embodiment for
the power supply of the presant invention;

FIG. 3 is a flow chart for the preferred method [for
providing power with the system of the present invention;

FIG. 4 is a flow chart for the preferred method for mrning
off power with 1he system of the present invention;

FIG. 5 is a flow chan of 3 wake up sequence for providing
power with 1he system of the present invention; awd

FIG. 6 is a [luw chact uf a sleep sequence for wming off
power with the system of Ihe presenl invention.

DETAILED DESCRIPTION OF THE
PRCFERRED EMBODIMENTS

Referting now 1o FIG. 1, a preferred embodiment of a
power managesnent system construcied in accordance with
the preseme ipvenlion is shown, The power manageroent
system preferably comprises a power management proces-
sor (PMM) 10 and a power supply 12. The PMM 10
electronically controls the power supplied to a hest com-
puter system 14. The power supply 12 provides power lo
boih the PMM 1 and the computer 14. The power supply
12 scocives an AC input pn line 26. Line 28 couples ibe
power supply 12 1o the computer 14 to provide Lhe: system
power, The output of the power supply 12 on linc 28 is
controlled by an on/eff controt signal sent from the PMM 14
to the power supply 12 on line 18. The power supply 12 also
provides cootintious power to the PMM 10 on line 29,
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Referring now 10 FIG. 2, a preferred embudissm of the
power supply 12 is shown. The power supply 12 preferably
comprises 4 switchable power supply 30 and a keep alive
power supply 32, Both power supplies 38, 32 are preferably
coupled to receive an AC power input on line 26, The kecp
alive power stpply 32 is prefecably a low watlage power
supply thal provides a 12 volt outpul in an exemplary
cmbodiment. The keep slive power supply 32 caminuously
oukputs power wWhile an AC input is provided, In conirast, the
switchable power supply 38 is electronically controllable,
and may be selectively tumned on an off using an cnable
{on/oflf control) signal on line 18. The switchable power
supply 30 provides veltages of +5, -5, +12 and -12 at its
oulpuls in an exemplary embodiment. For example, the
power supply eculd be a cuslom made power supply manu-
faclured by Hi-PFower.

Referring bick io FIG, 1, the coupling of the PMM 10 for
receiving external device interrupts 16 an lines 22-24 is
shown. The PMM 10 is preferably coupled to all hardware
devices/intccfaces (not shown) that can cause the computes
14 to wake up (i.8., switch power supply M 10 the an state).
The external device interrupls 16 signal when 1he PMM 10
shauld apply or remove power from the computer 14, The
external device interrupts 16 may be from a variely of
devices that the user bas graoled permission 1o switch the
compuier on and off. 14 should be wnderstood that aly
interfaces thal can geaerate “WAKE UP” inlerrupts 1o the
PMM 10 must be powered by the kecp alive pawer supply
32. [n the praferred embodiment, external device inlernupls
16 are provided by a conventienal magual switch for switch-
ing power oft or off. In the prefeed cmbediment, an
external device imierrupl is alse provided for 2 ring deteci
from a tip and ring interface {not shown) used with modems,
facsimile machines and lelephone answering machines.
‘While the present imvertion Will be discussed primarily with
reference lo these lwo Iypes of external device inlerrupts, it
shoukd be undeesiocd 10 thuse skilled in ihe art 1hat she PMM
10 could receive interrupis from a various external devices
(hal meed 1o furn the computer 14 on and ofl,

The PMI 16t is also coupled to 1be computer 14, The
PMM 18 preferably scods 2 no-maskable inlerupt (NMI)
on Line 25 10 the computer 14 (i.¢., Ihe main Intel architec-
wre based processor) and Is also conpled to the computer 14
for sending status and command sigrals. The PMM 10
preferably maintains the communications protocol with the
system BIOS (Basic lnput Quipu System) of the computer
14. The PMM 10 sends the compnier 14 status signals such
as the short boot which indicatcs that the compulsr 14 is lo
be powered up 1o an operational state, and the long boot
signal that indicales the computer 14 is to be powered up and
also the configuration of the compuler 14 and memory are to
be tested. The PMM 10 also receives data from the computer
14. Once the computer 14 has been informed thal the power
will be removed, the computer 14 sends instruclions to the
PMM 10 indicating éhe functions thal the PMM 10 is o
perform when the computer 14 & in 1he slecp state (Power
Troar switchable power supply 30 is off while power is
provided 1o the I'MM 10),

The PMM 10 is preferably a micraprocessor such as the
Intet B051. However, it should be understood thai the PMM
18 can be based oa any instruction set, The insfruction set is
nol material © the invention, As briefly noted above, the
PMM 10 couirols the swilchablc power supply 30, In
particular, the PMM 10 switcbes the power supply 30 on and
off in response te external device interrupts 16 on lines
22-24, The PMM 10 preferably includes or is coupled to
mewory (not shown) for storing the 12sks ko be performed
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4
and other Stalus informativn ssed in the operatiops just
described. For example the PMM 10 preferably includes
Rarndom Access Memaory (RAM) and Read Only Memary
(ROM) o maintain communications protocol wilk the sys-
1em BIDS of the computer 14. The PMM 18 also includes a
device for kesping real time. The real time is then compared
10 alarm lindes for powsring down or up the computer 14,

The power management system of the preseat invention
also includes methods for pperating the system cescribed
above. The meihods use three levels of instructions or
sofiware. First, the FMM power management code details
the opematicns performed by the PivM 10 such a5 sending
the on/off controf signal, keeping rcal time, and comparing
real time 1o the alarm settings, Secomd, the system BIOS
power management code, which is preferably incorporated
into the conventional sysiem BIOS of computer 14, provides
1o a prolocol that distingwishes “long hoot” commands from
“short boot" commands sent by the PMM 190, “Jhird, the
managemenl system of the presenl invention includes an
application level program jmerface definilion (API[) that
operaling systemns, such as Mictosofi Windows 3.0, and
higher based applications to invoke the services of ihe power
management sysicme.

Referring new 1o FIG. 3-6, the preferred methads for
performing the power on Ssquence, the power off ssquence,
the wake wp sequencs and the siecp sequence will be
deseribed. The power on sequence is shown in FIG. 3. When
the computer 14 is in the off or sleep state, ihe proferred
embodiment of the PMM 10 monitars the stale of the Power
ON/OFF swilch in step 48, keeps real time and compases the
real time to the alarm seflings. The power pa sequence is
performed in response Lo an exiernal intecrupl indicating the
switch (not shown) has been closed. Onos a closed switch is
delected, the FMM 11 turns on the main sysiem power to the
computer in step 42 by sending tbe en/oll control signal Lo
cnable the swilchable power supply 30, Then in siep 44, the
PMM 10 sends a power cycle slalus indication specifying a
long boot command to 1he system BIOS of the coraputer 14
to boot 10 an operational etzle, identify the compuier's
system configuration and perform all memory (ests. Once
the computer 14 has been powered up, the APTinteracts with
commercially available software 1o westore the cotoputer 14
10 the state and application the compuler 14 was in prior fo

_being powersd desvn.

Referring now to FIG. 4, the power off sequencs will be
described. When the compuier 14 is in the ON {active) siate,
the PMM 10 moniters the state of the power ON/OFF swilch
in step 50 for an external intecrupt indicating that 1he swilch
is apen. If & change of slate in the power ON/OTF switch is
detecied, an external device intermapt is sent to the PMM 10
and the power off sequence is initiated. [n step 52, the PMM
L iszues a MM 10 the bost computer 14, Upon receipt of the
NMI in sizp 54, the host computer 14 initintes a “Save State”
operation gt the end of which the state of the hardware, as
well as the stale of the memory is saved te the a noa-volatile
storage media such a5 a bard disk. This patticularly advan-
lageous because il lels e computer 14 save the siate of
hardware aufd memory before the onjoff control sigual s sent
to turn off power supply 36, These states stored i0 memory
can later be used to re-boot the computer 14 in the exactly
ihe same state il was in prior o power down. After comple-
tion of the Save Siate nperation, the computer 14 assigns
tasks to be performed by the PMM 18 during th¢ SLEEP
stale of the compuler 14 and then issues a Suve Done status
to the PMM in step 56. In step 58, the FMM 10 monitors the
status line for the Save Done signal from (he computer 14
Caee the Save State pperation is complete, the PMM 10
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tures OFF the mein system power by disabling the switch-
sble power supply 30
_ The preseat invention is particular advamiageous because
it provides wake up and sleep sequences thal aliow appli-

cation suftware, such as WINFAX, to be aclivated and nsed g

even though the computer 14 was in the SLEEY {OEF) siate
&l the time the telephone ting was first delected. More
specifically, the present invention allows the computer 14 ta
detect a ring while the computer 14 is in the SLEEP (OFF)
State; boal computer 14, activate the WINFAX software in
kess thao Arings on the telephone line; receive the FAX from
the FAX modem using WINFAX; store the FAX on the disk
using WINFAX; and returo the compuler 14 1o the SLEEP
{OFF} stale. The present invention will now be described
wih reference to the WINFAX application software and
FAX applications, hawever, it should be understood by those
skilled in the art that the present inveplinn may he used with
varjous ather software zpplications that may be iniliated by
externel device interrupss.

Referring now 1o FIG. 5, lhe wake up sequence is shown.
The power mapagememt system of the presenl inveniion
execules 1he wake up sequence when either (1) an external
bardware svent occurs, such as 1 ring is detected on the Tip
& Ring Luterface, or {2) an akarm event occurs when the real
fime kept by PMM 10 matches with the alarne lime pro-
gramraed by the compuler 14, When the computer 14 is in
the SLEEP statc, the PMM 10 afso monitors extemal device
intertupts 16 from the Ring Derecr on the Tip & Ring
Interface, and keeps real ime znd compares the current time
against progeammed alarm settings (Step 70). If a ring i
detected, the PMM 10 switches power supply 30 on in step
72, Mext, in step 74, the PMM 10 scnds a short boot staius
signal to the computer 14. The short bool slalus signal
indicates that the system BIOS is not o perform all the
power-on diagnaslics, hardware initialization, and memaory
tests, but in the interest of time, to dirsctly restore the siate
of the computer 14 from an alternate bootable padition on
the hard desk drive. This allernate (active) partition conlains
the applicalions needed {0 run the required functions of the
systzm. The short boot process allows the presenl invention
o boot, load the FAX sollware and be eeady to receive the
fax within Four rings on the Tip & Ring interface. Finally in
step 76, the computer boots wsing the short oot command.

Referring now 10 FIG. 6, the proferred methed for remrn-
ing the compuier 14 to the SLELP stawe is shown. Once the
computer 14 is booted wWith the short boot command an is
awake (op), the PMM 10 monitoes the state of the Power
ON/OFF swiich and waits for “ACTION COMPLETE”
slatus from the host compuleor 14 in step 80. Upon receipt of
the “ACTION COMPLETE” stams, the present invention
tests whether the state of the Power ON/OFF swilch has
changed i slep 42, I the state of the Power ON/OFF switch
has not changed, the PMM 10 tums off the maip system
pawer supply in step 84 and reverts back to the tasks
normally performed during the SLEEF state in step $6. On
the other hand, if the Power ON/OFF swilch siate had
changed ip step 82, then the PMM 10 turns off power supply
30 In step B8, In siep 90, the preferred method provides a

" delay, and then the pormal power oo sequence described

with reference (0 FIG, 3 is execuied in step Y2,

Having described tbe present invention with reference to
specific embodiments, the abave descripiion is intended Lo
illustrats the operation of the preferred embodiments and is
not meant to Hmit Lhe scope of the inveation. The scope of
the invention is 1o be delimited only by the following claims,
From the above discussicn, mgny variations willbe apparent
1o oae skilled in the art that wouald ye1 be encompassed by
the true spirit and scope of the present invention.

6

‘What is claimed is:

I. A system for supplying power t¢ a computer in
response Lo inlerrupls from exdemal devices, the syster
COMmprising:

a first power supply having ao inpat and an output for
converting an AC valtage o a DC voltage, (he inpul
coupled to a At AC vollage source 10 Teneive AC
vollage;

0 asceond power supply having a valtage inpul, & control
input, and an output for converting an AC volesge 10 3
DC voltage in response to a control signal, the input
coupled to the AC veltage source to receive AC voltage
in parallel with the firsl power supply, the outpui
5 coupled 10 supply power to the corgputer; and

a power managemenl circuit baving a power iopud, the
power imput of the power management circuil coupled
to the output of the fist power supply wherein the
pawer management circuit is powensd by the first
power supply, an outpul of the power maragement
eircuit coupled to the conirol input of the second power
supply wherein the cutput of the power maragement
circuit provides control signals ko the second power
supply, conirol inputs and outputs coupled 1o lhe
computer, and interrupt igputs coupled 1o the external
devices to receive intermupis from the exlernal devices.

2. The system of claim 1 wherein one of the external
devices is a tip & ring interface.

3. The system of cliim 1 whercin one of the external
devices is a swiich and wherein the second power Supply
supplics power when the switch i3 closed.

4. The eystem of ¢haim 1 wherein the power ranagement
circuit oulpuls long bool and short boot commands fo the
computer and is ¢apable of sending an inicrrupt to the
compuier, and the computer pecforms diferent powsr up
functions as direcied by the boot commuand recsived from
the power management circuit.

5. The system of claim 1 wheaein the power management
circuit includes a device for keeping time, and legic for
outputting the control signal to the second power supply
when the time reaches predetermined values.

€. The system of ¢laim 1 whevein the power management
cirenit comprises memory for storing tasks to be performed
by the power management circuit.

7. A system for supplying power to a compuler ig
respense lo inlerrupls fum cx@urmal devices, the system
comprisiag:

& first power supply hewving an input and ap output for
comvorling an AU voltage 1o a DC voliage, the nput
coupled o a first AC voliage sousice o mmenive AC
vallages;

8 second power supply having a voltage impul, a control
input, and an cuiput for converting an AC vellage o a

55 DC voltege in rusponss o a control signal, tze inpun
coupled 10 the AC voltage source to receive AC voltage
in paratlel with the first power supply, lhe output
coupled 1o supply power to the cormpuler; and

poOWCT Tnanagement means, powered by \be frsl power

60 supply and coupled 10 1h¢ computsr, for providing 1be
control sigoal 1o the second power supply in 1esponse
to interrupls from the external devices,

8. The system of claim 7 wherels oot of the exiernal
devices 15 a tip & ring inlerface,

45 9. The system of claim 7 wherein ome of the wxiemal

devices is a switch and the second power supply supplies
power when the swilch is closed. ’
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10. The system of claim 7 wherein:

the power management means includes means for oul-
putting long boot and short boot. commands to the
computsr, acd means for sending an intertupt to the
computer; and

the commuter performs different power up funclions as

directed by the beot command received from the power
management means.

11, The system of ¢laim 7 whereir the power management
means includes means for keeping lime, and means for
outpuiting the control signal to the second power supply
whex the ime reaches predetermined values,

12. The system of claim 7 wherein the power management
means inchides means for storing lasks 1o be performed by
thﬂ ‘PDWE[ managemenl meEans.

5

M

8

13. A system [or supplying power lu & computer in
tesponse fo inerrupts from external devices, the system
comprising:

a firsl power supply;

a second power snpply thal is coupled to the comyater and

is switchable in response to a control signal;

means, powersd by the frst power supply, for monitoring

exlerpal device intermpt lines; and

means, powered by the first power supply and responsive

ta am exiernal dewvice interrupt being received, for
sending the contro! sigoal 1o the second power supply,
thexeby causicg the second power supply (o supply
power o Lhe computer.

» * *

E
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418917 21580 Ta]_reu::bi - processpt when to tum ihe switchable puwer supply ou and
4200916 J198F Seipp .. off. The processor is also coupled to the computer through
:,32,377 i1/1980 Tallman an interface. The power manapement system also invludes a
P 1::%;?; ?g:w: a method for tuming the conyputer on and off. A prefemed
Qe 11198 Boihelter et ol method vses the processor to captrel the pawer provided to
2511289 9/1986 Coppola the computer, The preferred method also uses the processon
1654831 1957 Lapp 1o dictate whether the computer will pecfiorm a loag boot that
4,675,538 &/19%7 feiw Lrings the computer o an operaticnal swle, ideotifies the
4,777,626 10/198% Matsushila el al, . computer’s cealiguration, and tests Memory, ar & shott boot
4.509,163 241989 Ilirosama ct ol thai brings the compuier 10 2n operational siate in 1 much
022450 51990 Kose ot al. shorler 1ime, A prefermed metbod for waming the comguser
!,930,05; oo Yamads ... off includes the abifity 10 exil program being sun hy the
;::;1)%?2406 L":gg; ﬁ’l’;;’; ol enerputer, and saving the Bardware stale of the compuler un
3 rin .. ke hard disk
5121500  6/1992 Adliugfon et al. !
5,163,153 111992 Cole e al. ...
5,167,024 11/1992 Smith exal. .

15 Claims, 5 Drawing Sheels

Filed 09/T672008 ~ Page 35 of 45



Case 2:08-cv-01373-MJP  Document 2-2

Filed 09/16/2008 Page 36 of 45

5,903,765
Page 2
8. PATENT DOCUMENTS 5,446,910 81995 Keanedy ot ol ..
. 5448741 971995 Ok ..
5,396,635 371995 Fung . 5467450 1171995 Saito
5,404,546 4/1995 Sewar 57500 5475848 121995 lkeda
5410706 441595 Farrand & al - 305652 5,524,244  6/199%6 Robinson et al
540,713 4/1595 Whiss et al. 5546501 BP9 Wurzhurg et al. .
SAIEEL 21555 heda ... SA25890 41907 Fosteretal ..  395TS0.05




Case 2:08-cv-01373-MJP

U.S. Patent

Document 2-2

May 11, 1999

Filed 08/16/2008

Sheet 1 of 5

EXTERNAL DEVICE
INTERRUPTS

22 |23 |-24
10‘\ Y h 4

25

POWER
MANAGEMENT
MICROPRQCESSOR

Page 37 of 45

5,903,765

14

M1

T
Cad

H
INTERFACE COMPUTER

05T

KEEP ALIVE 12

POWER

(26

AGIN ————y

18
onorr _{

|18
ON/OFF

POWER
SuPPLY

CONTROL

SYSTEM POWER { 28

[ 3

FIG. 1

/30

CONTROL

>

SWITCHABLE

POWER SUPPLY

KEEP ALIVE
POWER SUPPLY

32

FIG. 2



Case 2:08-cv-01373-MJP  Document 2-2

U.S. Patent

May 11, 1999 Sheel 2 01 5

(  START )

e

b 4

POWER SWITCH
DEPRESSED?

PMM TURNS ON
SWITCHABLE POWER
SUPPLY

//‘42

PMM SENDS A
‘LONG BOOT" STATUS
TQ COMPUTER

/-‘44

y

COMPUTER BOOTS
USING "LONG BOOT"
SEQUENCE

FIG. 3

Filed 09/16/2008 Page 38 of 45

5,903,765



Case 2:08-cv-01373-MJP  Document 2-2 Filed 09/16/2008 Page 39 of 45

U.S. Patent May 11, 1999 Sheet 3 of 5 5,903,765

( sTART )

¥

50

POWER SWITCH
DEFRESSED?

PMM SENDS A NMI |52
AND "OFF STATUS TO
THE COMPUTER

!

COMPUTER PERFORMS
"SAVE STATE" 54
OPERATION

!

COMPUTER SENDS 56
TASKS TO PMM ol

) 58

"SAVE DONE"
RECEIVED FROM
COMPUTER

PMM TURNS OFF |60
POWER TO COMFUTER

v

PMM SCANS EXTERNAL
DEVIGE INPUTS AND 17 22
PERFORMS TASKS SENT

FIG. 4




Case 2:08-cv-01373-MJP  Document 2-2  Filed 09/16/2008 Page 40 of 45

U.S. Patent May 11, 1999 Sheet 4 of 5 5,903,765

{ START )

r o

X 70

EXTERNAL DEVICE
INTERRUPT DETECTED?

PMM TURNS ON /,-?2
SWITCHABLE POWER
SUPPLY

L

PMM SENDS A 74
"SHORT BOOT' STATUS 7
TO COMPUTER

¥

COMPUTER BOOTS 76
USING "SHORT BOOT*  +
SEQUENGE

Y

( END )

FIG. 5



Case 2:08-cv-01373-MJP  Document 2-2  Filed 09/16/2008 Page 41 cf 45

U.S. Patent May 11, 1999 Sheet 5 of 5 5,903,765

START

AGCTION COMPLETE
STATUS FROM
COMPUTER?

IS POWER YES
SWITCH ACTIVATED?

L 2

PMM TURNS OFF POWER | 88
TG COMPUTER
PMM TURNS OFF 84
POWER TO COMPUTER
L
E DELAY %0
PMM SCANS EXTERNAL |86
DEVICE INPUTS
r
START THE POWERUP |—82
SEQUENCE
3
END e

FIG. ¢



Case 2:08-cv-01373-MJP  Document 2-2

Filed 09/16/2008 Page 42 of 45

5,903,765
1 2
POWER MANAGEMENT SYSTEM FOR A that mums the switchable power supply on and off. The
COMPUTER processor is also coupled to receive external devics inler-

This is a Divizion of applization Ser. No. 08/422,509,
filed Apr. 14, 1995, now U_S. Pat. No. 5,870,613, jssued Feb.
0, 1989, which i a continvaiion of application Scr. Mo.
U7/4816,108, filed Tan. 2, 1992, now U.S. Patl. Mo 5,410,713,
issued Apr. 25, 1995, the disclosure of which is incorpocated
by reference.

BACKGROUND OF THE INVENTION

1. Ficld of the Iavention

The prescot invention relates 10 power supply sysiems. In
particular, the present iovention relates %o 2 power manage-
meat system Foe personsl computans that peovides power to
the cormagmter system in fesponss bo intecrpts from extecnal
devices.

2. Description of Related Art

Conventiomal present day coroputer systerps inchide a
power supply that prevides the power required to operate the
computer system. Tho power supply is coupled to an AC
voltage source and converts the AC voltage to a DC voltage.
Typically, the power supply is coupled through a switch that
is manuafly activated by the user and anly provides power
when the switch is closed. Siace the swich s maoual, it
cannot be electronically activated to open and close b trn
the computer off and on, respectively. Thus, the prior act
does pot provide a method fior usipg extemal device inter-
Tupts ot other electronic signals to contral the application of
pawcer lo e compuies.

The prior art has atlizopted o reduce this shorleoming by
keeping eompriers m the on or operabional s contim-
ously. However, such a practice wastes sigoificant amounts
of power. This practics alko reduces the life of the electronic
compouents that comprise computers. Additionslly, witk the
advent of portable computers that have o very limited powes
supply, snch continuons operation is oo possible.

Therefore, there is a need for a sysiem for providing
power to a compwice system i responss to exlcmnal eventa.

Another problem assecialed with power management
systems of the prior an is the requirement of manvally
exiting all applications or programs being min on the com-
puter bofore turning off the power, With most all persenal
comymtess, the user must £xit the progsam before mrning e
power off, otherwise, 1he deta used by the program will be
destroyed or corrupted. Additioaally, wming off the power
withoul exiling the program even affects the operation of
some programs. Thus, there is a necd for a system that saves
the slate of 1be hardware and memory before ming off the
poweE,

SUMMARY OF THE INVENTION

The presenl fnvention overcomes \be deficiencies of the
prine art by providing 3 power management system that
allews power to be controlled by extemal dovices. A pre-
ferred embadiment of the power management sysiem of Ihe
presenl iovention comprises 4 powec management
processar, a switchable pawer supply and a keep alive pawer
supply. The processor is covpled 1o and powered by the keep
alive power supply. The keep alive power supply provides a
voltage as lung as it is coupled to a source. The computer ig
coupled 1o and powored by the swiichable power supply,
The swilchable power supply can be switchud on and off in
resporse lo 2 control signal,

It iz preferrcd embodiment, the provessar is coupled io
Lhé switchable power supply and pecevidss the conlrol signal
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pts from a plurality of external devices. The extzrmal
device interrupls wre used to instruct the processor when to
wrn the swiichable power supply on end off. Ome such
device providing an inteurnpt may be an ordinary swilch that
is conventionally wsed to turn computers on and cff. The
proocssor is akso coupled o the computer through a6 inter-
face and preferably can issue non-maskable interrupts
[MAMI} 1 the ceatral processing unit (CPU) of the cowputer.

The power managemeot system of the present invention
alsp includes a methud for turning the compwier oo ind off.
The peeferred melinid for providing power i the corpaier
comprises the steps of: conlinuously providing power o the
pirwor mminapement processor with a flegl power sipply;
moniloring external device interrupt lines coupled Lo the
power management processof; praviding power to the come.
puter if an cxivrral duvie intsmupt 15 received by sending
a control signal 1o a secend power supply coupled © power
the cornputer; and sending a boot stalus commend from the
power manawemenl prcssor te the computer, The baot
status corpmand ¢an be either a Joog boat command that
briugs the computer o 2n operatienal statc, iduntifics the
computer's canfiguration, and wsis memory, o a shert bont
comenand that brings the computer to an operational state in
a much shorter lime. The preferned method for ming the
compuler ofl comprisei the steps of providing power 1o the
power marigement processor with a first power nource;
monitoring extemal device interrupt lives coupied to the
powe( managemment pracessor; signaling the computer when
2o exterpal device interrupt is meceived: performing an
operation that cxils runuing programs sad saves the hard-
ware slates of the computer oo 1he bard disk; sending tasks
from the computer o the powsr managsmenl prosessor;
swilching off & second power sowres coupled fo the com-
puter; sed performing the tasks received in the scnding step
with the pawer managemenl Processor

BRILF DESCRIFTION OF THE DRAWINGS

FIG. 1 is 9 block diagram of a preferred embodimend of
a power managemeat system of the present invention;

FIG. 2 is a block diagram of & preferred embodimsat for
the power supply of the present invention;

FIG. 3 is a fiow chart for the profescd method for
pmviding power with the sysiem of the presem invention;

FIG. 4 is a fow chart for the preferred method for turning
off power with the system of the present invenlion;

FIG.S isa flow chart of a wake up sequence for providing
power with the system of the present invention; and

FIG. 6 15 2 flow charl of a slecp scquence for mraing off
powcr with the sysicm of the present invention.

DETAILED DESCRIPTION OF THE
FREFERRED EMBODIMENTS

Referring now to FIG. 1, a preferred embodimenl of a
power management syskem coosiructed o accordance with
the present mvenlon s shown. The power mapagement
systemn preferably comprises a power management proces-
sor (PMM) 10 and a power supply 12. The PMM 10
electronically controls the power supplicd to a has: com-
puler system 14, The power supply 12 provides power to
both the PMM 10 20d che eomputer I4. The power supply
12 receives an AC ioput an lice 26, Eine 28 couplcs the
power sapply 12 to the compuier 14 o provide the system
power. The output of the power supply 12 on line 28 is
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comrolled by an on/off control signel sent from the PMM 10
Lo the power supply 12 on line 18, The pawer supply 12 alsa
provides continuous power to the PMM 10 on hine 20.

Refernng now to FIG. 2, & proferred embodiment of the
power supply 12 is shown, The power supply 12 preferadly
comprises a swilchable power supply 3 and a keep alive
power supply 32. Roth power supplies 30, 32 are preferahly
caupled Io recejve an AC power input on line 26. The keep
alive power supply 32 is preferably a low watlage power
supply that provides a 12 vol! ouiput in sn exemplary
embodimen?. The keep alive power supply 32 contimwously
outpats power while an AC input is provided. In contrast, the
swilchable power supply 30 is elecirunically controllable,
and may be selectively turncd on an off using an coable
[on/off coatrol} signal on line 18. The swirchable power
supply 30 provides vollages of +5, -5, +12 and =12 at s
vutpuls in an exemplary embodiment. For example, the
power supply could be a cuslom made power supply manu-
factured by Hi-Power.

Refecring back to F1G- 1, the coupling of the B3M 19 for
receiving external device interrupts 16 an lines 22-24 is
shawn. The PMM 10 is proferably coupled to all hardware
devices/interfaces (not showe) that can case the computer
14 (0 walee wp (1.5, switch pewer supply 30 1o the on state}.
The extemal device interrupts 16 signal when the PMM 10
shauld apply or winove power from te compuler 14, The
external device intemupts 16 may be from a variety of
devices that the user has granted permission to swilch the
computer on aod off. It should he wnderstood that all
inturfaces that can penerate “WAKE UP” interrupts to the
PMM 10 must be powered by the keep alive power supply
32. In the preforred cmbodimend, external device intorrupts
16 are provided by a conventional marmal switeh for swilch-
ing pawer on of off. In the preferred cmbodiment, an
external device inteerupt is also provided for & ring datect
from  1ip and ring interface (ol shown) used with modems,
faesimile machines and telephont answering machines.
While the present imrention will be discessed primarily with
reference to ihese iwo lypes uf external device Lulecneps, it
should be endersipod 1o those skilked it the art thal the PMM
10 could receive intsrrupts from a various external devices
thz1 need 1o urn the eompuler 14 ao and off.

The FMM 160 ix also coupled v lhe compuler 14. The
PAM 10 preferably sends a non-maskable interoupt (NMI)
an line 25 1o the computer 14 (ic.. the main Intel architec-
lure based processor) and is also caupled 1o the computer 14
for sendipg staus and eommand sigoals. The PMM 10
preferably maiataios the comnynications protove] with the
system BEOS (Basic Inpul Output System) of the computer
14. The FMM 10 sends 1he computer 14 status signals such
u3. he short boot which indicates that lbe computer 14 is to
be powcred up to an opecational state, and the Jong hoor
signal that indicales the compauter [4 is to he powered sp and
2lso the configuration of the computer 14 and memory arc 1o
be tesled. The PMM 10 alse receives dula from the computer
14. Once the computer 14 has beeo informed that the power
will be removed, the compaler 14 sends instructions to the
PAM L0 indicating the functiops that the PMM 10 is o
perform whea the computer 14 is in the slecp state (Power
From switchable power supply 3@ is off while power is
provided tor the PMM 109.

The PMM 10 is preferably a microprocsssor such as the
Inte] 8051. However, it should be understoed that the PMM
10 @ be based an any mstruction set. The insemchion set is
not maledal 1o the invention. As briefly noted sbove, the
PMM 10 cooirols the swikchable power supply 30. 1a
particudar, the PMM 10 switches the power sapply 30 on and
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off in response to external device interrupts 16 oo lines
22-24. The PMM 16 prefezably includes oe is coupled 1o
memory {nol shown) for sloring the tasks to bt performed
and other staws information wsed in the operations just
described. Far example the PMM 10 preferably includes
Random Acoess Memory (RAM) ond Read Ouly iemory
(ROM) i mainlain communications protocol with the sys-
tem BIOS of ilie computer 14, The PMM 10 also includes a
device for keepinp real time. The real time is then compared
# slarm limes for powering dowo or up the computer 14.

The prwer managemenl system of the present invention
alsn includes methads for operating the system descobed
above, The methods use three lewels of instmuctions or
software. First, the FMM power management onde details
the operations pecfoemed by the FMM 10 such as sending
the onjoff comtrol sipnal, keeping roel time, and comparing,
real tie [0 1he alaom seitings. Second, the systern BIOS
power managemen) cade, which is preferably incorporated
into the comveenianal system RTOS of computer 14, provides
1o a proloco] that distinguishes " ong boot™ commandz from
“short boot” commands scat by the PMM 10, Thind, the
managemicnt systém of the present invention inclades ap
application level program interface definition (AP} that
operaliog systems, such as Microsoft Winduws 3.0, aod
higher based applications (o invoke the servicss of Lhe power
MAragement system.,

Referring now to FIGS. 3-6, the preferred metheds for
performing the power op sequence, the power off secquence,
the wake up seguence and the skeep sequence will be
desczibed. The power oo sequence Is showa iu FIG. 3, Whea
the computer 1% is in the ol or steep state, the praferred
combodiutent of tiee PMM 10 woniters the stats of the Power
ON/OFF swilch ta step 48, keeps real time and compares the
real tisne to the alany settings. The power on sequence. is
performed in response o en exdernal nterrupl indicating the
switch (not shown) bas besn closed. Onee a closed swilch is
detecied, Ibe PMM 10 turns on the main system power 3o the
compuicr in stop 42 by sending the on/off control signal to
cn4ble the Switchable powes supply 30 Then in siep 44, the
PMM 10 sends 2 power cycle Status indication specifying a
Inng boot comenand w0 the sysiem BIOS of the compaler 14
lo ook to gn operational state, identify the computer’s
system configuration and perfonn all memozy. basta, Quu
the computer 14 bas beeo powered up, the APT intzraris with
commercially avaifable softwars 10 restore the compruter 14
to the stale 2nd applicatian lhe commuer 14 was in prior o
being powcred dawn.

Referring now 1o F1G. 4, the power off sequence will be
described. Whoo e computer 14 is iz the ON (active) stae,
the PMM 10 monitors the state of the power ON/OFE switch
in step 50 for an extemel ipteript indicating that the switch
is open. I a change of state in the power ON/OFFE switch is
detected, an extemnal device (ntecrupt is sent to the PMM 18
awd the power ofl ssquence is indtialed. Ta step 52, the PMM
14 iseues 4 NMI (o the best computer 14. Upon receipt of the
MMI in step 54, the host computer 14 initiates a “Save State”
operation at the ¢nd of which the state af the hardhvare, as
wel) as the state of the memory is saved to the & non-volatile -
storage media such as a hard disk. This paticulerly 2dvan-
tageous because it lels the computer 14 save the state of
hardware and memory befure 1he enfoff control signal is sent
[0 turn off pawer supply 30. These stales stored in remory
can later be uscd to re-boul the computer 14 in the vxactly
the same staks it was in prior (0 power down. After comple-
tion of the Save State opesation, the computer 14 assigos
tasks fo be performed hy the PMM 10 during the SLEEF
staic of the compuler 14 and then issucs a Save Done slatus
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ta the PMM in step 54. In step 58, ihe PMM 10 monitors the
slatus dine for the Save Done signal from the computer 14.
Once the Save Staw: operation is complete, the PMM 10
s GFF the main system power by disabling the switch-
ablc power supply 30,

The present invention is particalar advaniageous becatse
it provides wake up and sleep suquences thal allow appli-
calion software, such as WINFAX, to be activaled and used
even though the computer 14 was o the SLEEFR (OFF) state
at the time the telephone niog seas first delected. More
specifically, the present invention allows the computer 14 1o
delcct a ring while the computer 14 is in the SLEEP {OFF)
State; boot computce 14; setivate the WINFAX software in
iess than 4 rings on the telephone ling; roctive the EAX from
the FAX modem using WINTAX; store the FAX on the disk
using WINFAX; and return the compter 14 to the SLEEP
(OFF) siatc. The present invention will now be described
with reference to the WINEAX application software and
FAX applications, however, it should be enderstood by those
skilled in the arl that the presei ipvention may be nsad with
various cther software agplications thal may he initiated by
external device iulerrupls.

Referring now to FIG. 5, ibe wake up sequenca is shown.
The powee manapement system of the prescot invention
exvcutes the wake up sequence when either (1) ag sxternal
hardware cvent occurs, such as 4 ring is detected op the Tip
& Ring Interface, or {2) an alarm event occanns wheu the real
time lept by PMM 10 matches witls tbe alamn tme pro-
prammed hy the compuier 14 When the computer 14 is {n
1he SLEEP state, the PAM 1@ also monitors external device
interrupts 16 from the Ring Detect oo the Tip & Ring
Intcrface, and keepa réal time and comparcs the current time
against programmmed alarm setungs (Step T0). If a ring is
detected, e PMM 10 swilches power supply 30 oz in step
T2, Next, in step 74, the PMM 10 sends a short boot stalus
signal 1o lhe compurer 14, The shot boot status signad
indicates that the systemn BIOS is oot to perfomu all the
puwer-on diagnostics, hardware initialization, and memary
tests, but in the interest of Lime, to directly restore the state
of ibe compuler 14 from zn allernals boolzble partition on
the hard disk drive. This alicmate (active) partition contains
the applications necded to ron the required functions of the
system. The shart boot process allows ihe present mveation
to baot, load the FAX software and be ready 1o receive the
Fax within four rings on the Lip & Ring interface. Finally in
step 76, the computsr boots vaing the short bool command.

Relerring now la FIG, 6, the preferred method for tetum-
ing the computer 14 to the SLEEP sipte is shown. Opee the
compuier 14 is booted with the sborl boat command an s
awake (on), the PMM 10 monilors the siate of the Power
ON/OFF switch and waits for *ACTION COMPLETE”
stanus From-the host computer 14 in stop $0. Upon teceipl of
the “ACTION COMPLETE" status, the preseat inveation
Tesls whether the stats of Ihe Power ONOEE switch has
chinged in step §2. 1f the state of ihe Power ON/OPE switch
hes not changed, the FMM 10 s off the main system
power supply in siep 84 4od reverls back o the lasks
nomally performed during the SLEEP staie in step 86, On
the other hand, if the Powes ONIDFE switch stale had
changed in step 82, then the PMM 108 tums off power sapply
3 in step 88. In siop 90, (he preferred meibod provides a
delay, und then ibe normal power on sequenve described
with reference to FIG, 3 is execuled in step 92.

Haviog described the pessenl invention with clercace ta
specific embodiments, the above description is inteaded
illustrare the operation of the preferved embodiments and is
ol mea to limil Ihe scopes of the invention. The scope of
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the invention isio he detimited onfy by the following claims.
From the above discussion, many vanations will be apparent
to one skilied in the art thzt would yet be encowpassed by
the true spirit 2nd scope of the pressat invention.

What is claimed is:

1. A method of controlling power supplied to a compuier,
whersin the computer ¢in perfonn any of a plarality of boal
processes, the method comprising:

monitoring external devics intemrupt Tines during 2. period
{a which power i not supplied 1o the compuler;

if ae external deviee inierrupt is received dnring the
period, supplying power to the computer by scading a
control signal 1 a swilchable power supply, the swit-
<hable power supply being eoupled to the compater For
supplying power thereta;

sending buot status cominand 1o the computer lo identify
which boat process of the phurality of distinet boot
processes the computer is to perform; and

booting vp the sompuler i acoordance with the idenified
boet process. .

2. The mathod of claim 1, whersio the compater has at
kst oge ientifiable configuration, aad wheeein the com-
puter includes fcstable memory and wherein the sending of
the baot status command may send ane of:

u lopg bool command that brings the compuler ta an
operationzl slate, ideplilies the compuier’s
configiration, and tests memary; amd

2 shori boot command thal brings the computer fo an
operaticoel slate, withowt identifying the compuicr’s
coufignrztion of testing memory.

3. The method of claim 1 whersin the external device

inkerrupt is generated by o swilch.

4. A method for tumiag off posver provided 10 3 comparer
fram a power source, the computer being capable of per-
forming » plucatily of operations, including a save state
operation, the wethod comprising:

sending 2 signal o the compuler upon receipt of wa
externs! device interoupt;

performing the save state aperation with the computer in
response to the sending of the sigoal;

specifying, by the oumputer, tasks 1o be performed while
the power source of the computer is switched off,
wherein the tesks include a plarality of operaticos in
acobrdance with a siored vade;

switching of the power source of the computer; and

performing the speciticd wsks after swiching off the
povwer source of the computer.

5. The melbod of claim 4, whersin the porforming the
save slate opecation includes performing, while the com-
pular is raning a prograni:

cxiting, by the compuier, the program tral the computer
is runping;

storing, by the compurer, 1 first stae ol a oomputer
hirdware 10 a pea-volatile media; and

storing, by the compuier, a second stale of 2 memxy 10
-a non-volaule media.

&, 'The method of claim 4 wherein each of 1be plurality of

operations is ssledled from a group comprising;

seading = coamol signal;

keeping real tims; and

comparing real time to 4 preset time.

7. The method of claim 4 wherein by external device
intereupt is generated by 2 ewilch.

8. A metbod of wekiog up a compuer 10 exscute an
application in response & an cvenl, the method comprising:
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restoring powe: to the computer in esponss o ths event,
the computer being in 4 powered off state immediataly
before the event noenurs;
sending a boot status signal 10 the computer, the boat
stams signal identifying which on= of a plorafity of
distinct boot provsssss the compuier is 1o perform;
booting the computer in aczordance with the iensified
boot process;
loading the application into 2 main memory of the com-
puler; and
exccitting the application on the computer.
9, The meibod of clatm 8, whercin the event occus when
a curent time equals & programmed Lime.
10, The method of claim 8, whercin the event ocours upon
feceipt of ap external device intermupt.
11. The method of claim 10, wherein the exiernal devies
nterrapt is u ring delecled on a tip and ring interface.
12. The method of clalm 11, wherein the application is a
FAX application. .
13. The methed af claim 10 wherein the exiemnat device
taterrupt is gencrited by a switch.
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14. The method of claim 8, wherein the bool stams sigral
is 2 short boot staius signal fhat causes ihe compute: Lo pot
peeforn power-on diagnostics, bardware initialization, aed
memory tests while booting but rather to pecform a state
restoration fiom an alternative bootable partition ©n 3 bard
disk drive of the competer, the panition coolaining the
gppication.
15. The method of claim 8, further comprising:
generating in the conputer a signal indicating that execu-
tion of the applicalion bas compleied;
determining if a switch controlling power to ihe compuder
has been activated;
rurping ofl power o Lhe compiter; and
if the switch has been activated, Wwrning on power Lo the
computer afier a delay from when the power to the
computer is turned offy and
sending 4 long boot statms signal to the computer.
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