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Enbodi nents of the present invention generally relate
to the field of voltage sequencing, and, nore
particularly to a nethod, apparatus and system for
enabling and disabling voltage regul ator controllers.
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BACKGROUND OF THE INVENTION

[0002] When a silicon component is introduced, there is often much testing that must
take place to determine the proper ramp rates and sequences of operating voltage
levels for reliable performance. Typically, these ramp rates and sequences are set in
hardware through the use of resistors, capacitors, and the like. Not only do these
solutions add to the overall cost of the electronic circuit board, but also make it

difficult to make any changes to the hardware if the sequences need to be altered.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The present invention is illustrated by way of example and not limitation in

the figures of the accompanying drawings in which like references indicate similar

elements, and in which:



FIG 1 is a block diagramof an exanple electronic
appliance suitable for inplenenting the sequencer
wW@®an9ssin accordance with one exanpl e enbodi Meet/USE005/010594
the invention; FIG 2 is a block diagram of an exanple
sequencer agent architecture, in accordance with one
exanpl e enbodi nent of the invention; FIG 3 is a flow
chart of an exanple nmethod for enabling and disabling
voltage regulator controllers, in accordance with one
exanpl e enbodi rent of the invention; and FIG 4 is a
bl ock di agram of an exanple article of manufacture
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el ectroni c appliance based at least in part on
andettings stored in non-volatile nmenory. According to
one exanpl e nethod, the sequencer agent nay retrieve
JRIGa ¥ i & Blesk di@agram of an example article of manufacture including content

which, when accessed by a device, causes the device to implement one or more

aspects of one or more embodiment(s) of the invention.

DETAILED DESCRIPTION

[0004] Embodiments of the present invention are generally directed to a method,

apparatus and system for enabling and disabling voltage regulator controllers. In this
regard, in accordance with but one example implementation of the broader teachings
of the present invention, a sequencer agent is introduced. In accordance with but one
example embodiment, the sequencer agent employs an innovative method to
selectively enable or disable the outputs of voltage regulator controllers in an
electronic appliance based at least in part on settings stored in non-volatile memory.

According to one example method, the sequencer agent may retrieve delay times to
2
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enabl ing or disabling particular voltage regul ator
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sequencer agent may | ock out the power supply to

prevent power supply state changes until the voltage

regul ator controller outputs have been stabilized.

[0005] In the foll ow ng description, for purposes of

expl anation, nunmerous specific details are set forth

in order to provide a thorough understandi ng of the

invention. It wll be apparent, however, to one
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[0006] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure or characteristic described in
connection with the embodiment is included in at least one embodiment of the
present invention. Thus, appearances of the phrases “in one embodiment” or “in an
embodiment” in various places throughout this specification are not necessarily all
referring to the same embodiment. Furthermore, the particular features, structures or
characteristics may be combined in any suitable manner in one or more
embodiments.
[0007] Fig. 1 is a block diagram of an example electronic appliance suitable for

implementing the sequencer agent, in accordance with one example embodiment of

the invention. Electronic appliance 100 is intended to represent any of a wide variety
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assi stants, set-top boxes, or any electric appliance
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electronic appliances of greater or lesser complexity than that depicted in Fig. 1.

Also, the innovative attributes of sequencer agent 110 as described more fully

hereinafter may well be embodied in any combination of hardware, on or off an

electronic circuit board, and software.

[0008] Processor(s) 102 may represent any of a wide variety of control logic

including, but not limited to one or more of a microprocessor, a programmable logic

device (PLD), programmable logic array (PLA), application specific integrated

circuit (ASIC), a microcontroller, and the like, although the present invention is not

limited in this respect. Processor(s) 102 may receive one or more operating voltages

from one or more voltage regulator controllers 114.
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operating voltages fromone or nore voltage regul ator
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[ 0009] Menory controller 104 may represent any type of

chi pset or control logic that interfaces system

menory 106 with the other conponents of electronic

appl i ance 100. In one enbodi nent, the connection

bet ween processor(s) 102 and nenory controller 104
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any type of chipset or control
store data and instructions. Typically, though the invention is not limited in this
respect, system memory 106 will consist of dynamic random access memory
(DRAM). In one embodiment, system memory 106 may consist of Rambus DRAM
(RDRAM). In another embodiment, system memory 106 may consist of double data
rate synchronous DRAM (DDRSDRAM). System memory 106 may receive one or
more operating voltages from one or more voltage regulator controllers 114.
[0011] Input/output (I/O) controller 108 may represent any type of chipset or control
logic that interfaces I/O device(s) 112 with the other components of electronic
appliance 100. In one embodiment, I/O controller 110 may comply with the
Peripheral Component Interconnect (PCI) -X Protocol Addendum to the PCI Local

Bus Specification, Revision 2.0a, PCI Special Interest Group, released July 22, 2003.

In another embodiment, I/O controller 110 may be referred to as a south bridge. I/0



logic that interfaces 1/0O device(s) 112 with the other
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2003. I n another enbodinment, 1/0O controller 110 nay
be referred to as a south bridge. 1/0 5 WO
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[0013] Input/output (/O) device(s) 112 may represent any type of device, peripheral
or component that provides input to or processes output from electronic appliance
100. In one embodiment, though the present invention is not so limited, at least one
I/O device 112 may be a network interface controller. I/O devices 112 may receive
one or more operating voltages from one or more voltage regulator éontrollers 114,
[0014] Voltage regulator controllers 114 may represent any type of component that
receive one or more voltages from power supply 116 and provide one or more
operating voltages to other components of electronic appliance 100. In one
embodiment, voltage regulator controllers 114 have output enable inputs, through
which sequencer agent 110, for example, can enable or disable the voltage regulator

controller output. In another embodiment, voltage regulator controllers 114 may



one or nore operating voltages fromone or nore
vol tage regul ator controllers 114. [0014] Vol tage
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conponent that receive one or nore voltages from
power supply 116 and provide one or nore operating
vol tages to other conponents of electronic appliance
100. In one enbodinment, voltage regulator controllers
114 have out put enable inputs, through which
sequencer agent 110, for exanple, can enable or
di sabl e the voltage regulator controller output. In
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CORRMBFMEuppl y 116 may represent any type of power
source that provides input voltages to voltage
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available voltages as when fully functioning. This standby voltage may allow
sequencer agent 110 to function in advance of a power on event. In one
embodiment, power supply 116 may have a lockout input, through which sequencer
agent 110, for example, can prevent power supply state changes before voltage
regulator controllers 114 are within tolerance.
[0016] Fig. 2 is a block diagram of an example sequencer agent architecture, in
accordance with one example embodiment of the invention. As shown, sequencer
agent 110 may include one or more of control logic 202, memory 204, power supply
interface 206, voltage regulator controller interface 208, and sequencer engine 210

coupled as shown in Fig. 2. In accordance with one aspect of the present invention,

to be developed more fully below, sequencer agent 110 may include a sequencer



enbodi nent, power supply 116 may have a | ockout i nput,

t hrough whi ch sequencer agent 110, for exanple, can
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Fig. 2 is a block diagramof an exanpl e sequencer
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present invention. As used herein, sequencer agent 110 may well be embodied in

hardware, software, firmware and/or any combination thereof.

[0017] As introduced above, sequencer agent 110 may have the ability to enable or

disable the outputs of voltage regulator controllers in an electronic appliance in a

sequence based at least in part on settings stored in non-volatile memory. In one

embodiment, sequencer agent 110 may retrieve stored settings that represent delay

times to wait before enabling or disabling different voltage regulator controller

outputs. In another embodiment, sequencer agent 110 may retrieve ramp rate

settings that are used to set the ramp rates of different voltage regulator controller

outputs. Sequencer agent 110 may also lock out the power supply while the voltage



present invention. As used herein, sequencer agent 110
may well be enbodied in hardware, software, firmware
w@eas09852ny conbi nation thereof. [0017] As i ntpPOHUS®AS/010594
above, sequencer agent 110 nmay have the ability to
enabl e or disable the outputs of voltage regul ator
controllers in an electronic appliance in a sequence
based at | east in part on settings stored in
non-vol atile nmenory. In one enbodi nent, sequencer
agent 110 may retrieve stored settings that represent
delay tinmes to wait before enabling or disabling
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host el ectronic appliance 100. In this regard, contro
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t hrough power supply interface 206 and vol t age
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to one aspect of the present invention, though the
lirkitedl EPhu] Cogi®20BMay receive event indications such as, e.g., a user-initiated

power state change request. Upon receiving such an indication, control logic 202
may selectively invoke the resource(s) of sequencer engine 210. As part of an
example method for enabling and disabling voltage regulator controllers, as
explained in greater detail with reference to Fig. 3, control logic 202 may selectively
invoke retrieve services 212 that may retrieve stored settings used in enabling or
disabling voltage regulator controllers 114. Control logic 202 also may selectively
invoke lock services 214 or delay services 216, as explained in greater detail with
reference to Fig. 3, to lock out power supply 116 or to wait a certain amount of time
before enabling or disabling voltage regulator controllers 114, respectively. As used
herein, control logic 202 is intended to represent any of a wide variety of control

logic known in the art and, as such, may well be implemented as a microprocessor, a
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i ndication, control logic 202 nay selectively invoke

the resource(s) of sequencer engine 210. As part of an

exanpl e nethod for enabling and di sabling voltage

regul ator controllers, as explained in greater detali

with reference to Fig. 3, control logic 202 may

sel ectively invoke retrieve services 212 that may

retrieve stored settings used in enabling or
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control logic known in the art and, as such, may well

depraibedrpéreitent ed as a ni croprocessor, a 9 WD 2005/ 098577
PCT/ US2005/ 010594 micro-controller, a
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etc.), which when executed inplenents the features of

e O
e1&BEEANY erasable programmable ROM (EEPROM), or battery-backed static RAM
(SRAM), that retains its contents with little or no power required. Memory 204 may
be used to store voltage regulator controller enable and disable delay times, voltages,
and ramp rates, for example. In one embodiment, the settings stored may be related
to particular power state changes, for example, from various low power states, such
as off, sleep, and standby, to an on state and from an on state to various low power
states.

[0021] Power supply interface 206 provides a path through which sequencer agent
110 can affect with power supply 116. In one embodiment, power supply interface

206 may allow sequencer agent 110 to lock out power supply 116 as part of a method

of enabling or disabling voltage regulator controllers 114.
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one exanple inplenentation, though the clains are not
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as flash nmenory or electrically erasable programuable

ROM (EEPROM), or battery-backed static RAM (SRAM,

that retains its contents with little or no power

required. Menory 204 may be used to store voltage

regul ator controller enable and disable delay tines,

vol tages, and ranp rates, for exanple. In one
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sequencer_ agent 110 to | ock out power supply 116
[0083k Asdntreguaed #hove. sequeBsrASPEIAg 24P %Y?Sbgpleﬁg"%b}%’@% y
regulator controllers 114. 10 WO 2005/098577
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or disable voltage regulator controllers 114.
example implementation of Fig. 2, sequencer engine 210 is depicted comprising one
or more of retrieve services 212, lock services 21 4 and delay services 216. Although
depicted as a number of disparate elements, those skilled in the art will appreciate
that one or more elements 212-216 of sequencer engine 210 may well be combined
without deviating from the scope and spirit of the present invention.
[0024] Retrieve services 212, as introduced above, may provide sequencer agent 110
with the ability to retrieve settings related to the enabling or disabling of voltage
regulator controller 114. In one example embodixnent, retrieve services 212 may
retrieve settings from memory 204. In another example embodiment, retrieve

services 212 may receive settings from other sources external to sequencer agent 110

and store those settings in memory 204.
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[0023] As introduced above, sequencer engi ne 210 may
be selectively invoked by control logic 202 to
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of voltage regulator controllers 114, to | ock out
power supply 116, or to delay the enabling or
di sabling of voltage regulator controllers 114. In
accordance with the illustrated exanple
i mpl ementation of Fig. 2, sequencer engine 210 is
depi cted conprising one or nore of retrieve services
212, lock services 214 and del ay services 216.
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[093¢)o Belen serviceet 14, ayidtroduced phave, may Prwds segusnger agent 110
settings from.other sources external to sequencer
with g abillg to delay the enablinp ot disahling jof yoliage agyiaioy comepllers]
WD 2005/ 098577 PCT/ US2005/ 010594 [0025] As introduced
1 kb oknepneleobkidisent ideley s tides Y nmayoadt dea siegn encemtdagartelay
110 with the ability to | ock out power supply 116. In

tiiRe befsf gl eneeragelit e 0 nabled Ok disaldey volesse 2dghlataycdnacRers

and unl ock power supply 116 as part of a nethod of
1 eNak) dnBher example embodiment, delay services 216 may include separate
timers for each voltage regulator controller 114.
[0027] Fig. 3 is a flow chart of an example of a general method for enabling and
disabling voltage regulator controllers, in accordance with one example embodiment
of the invention. Although the following operations may be described as a sequential
process, many of the operations may in fact be performed in parallel or concurrently.
In addition, the order of the operations may be re-arranged without departing from
the spirit of embodiments of the invention.
[0028] According to but one example implementation, the method of Fig. 3 begins

with sequencer agent 110 detecting (302) a power state change request (e.g., a user-

initiated power state change). In one example embodiment, the power state change

12



and di sabling voltage regulator controllers 114, for

exanpl e, as described in reference to Fig. 3. [0026]
wDei0a99sseT vi ces 216, as introduced above, nay PCDUSIHE5/010594

sequencer agent 110 wth the ability to delay the

enabl i ng or disabling of voltage regulator controllers

114. I n one enbodi nent, delay services 216 nmay act as

a timer to countdown delay tines before sequencer

agent 110 enabl es or disabl es voltage regul ator

controllers 114. In another exanple enbodi nent, del ay

services 216 may include separate tiners for each

ma}(r@etﬁ%ﬁﬁa 180 BbabOdtat6 QALK & b8 slebp or stROBY To 41 Gn s@td, Svhich
|l ow chart of an exanple of a general nethod for

redafféPihé Behid of%ﬁﬁg@ at\spéaﬁsa,ﬁexrsqul B RotheP @kﬁrﬁbl'eer s,

n accordance wt exanpl e enbodi nent of

emggéﬁmrélt‘ntbg{] &Ler@?alfquhahg m{a? L.)é ﬁ%nnagl &Ps(?t{t@{o aqpév ﬁWelké@ate,

SCri RV o€ Focess,
eratio or frallel or

eliteS At Jodbling of 3 %%eaﬁgp“ el ”?%E'?fgaf’ the

ﬁerat ons may be re-arrang ep Wi t hout. depar.tin rom

(0RE Nep FPRROBRABATIRE AT IECYE I ALOReTFERYS BRICED
According to but one exanple |nglenentat|on the

retrigyeH3e stoed gettisgh g ions examnlﬁ empedimspleretiifye Serviagy 212
detecting (302) a power state change request (e.g.,

maysetrievd deilay titnes foyeagh valtage eesulatmgentrollen 1b‘h@0m<mbé' 204-
enbodi nent, the power state change 12 WD 2005/ 098577

In EﬁHfﬁddSﬁﬁﬁﬁle(khﬁlﬁﬂﬁnenmytrh&e feroices? 12omaypdsvertrstvat ve)tagaartd
as off, sleep, or standby, to an on state, which

ramp rate settings. In another embodiment, retrieve services 212 may receive

settings from an external source for use in a future power state change.

[0030] Control 1ogic 202 may then selectively invoke lock services 2 14 to lock (306)

power supply 116 when electronic appliance 100 is transitioning to a different power

state.

[0031] Next, delay services 216 may delay (308) the enabling or disabling of the

outputs of voltage regulator controllers 114. In one embodiment, delay services 216

may individually enable or disable voltage regulator controllers 114 after expiration

of a timer that w as set with a delay time for that particular voltage regulator

controller 114,

[0032] Then, lock services 214 may unlock (310) power supply 116 when the

outputs of voltage regulator controllers 114 are stable.

13



requires the enabling of voltage regulator controllers

114. I n another exanple enbodinent, the power state
web@sgessmay be froman on state to a | ow power PGL/ESB)5/010594

whi ch requires the disabling of voltage regul ator

controllers 114. [0029] Next, control |ogic 202 may

sel ectively invoke retrieve services 212 to retrieve

(304) stored settings. In one exanpl e enbodi nent,

retrieve services 212 may retrieve delay tinmes for

each voltage regulator controller 114 from nenory 204.

I n anot her exanpl e enbodi nent, retrieve services 212

[Odggytlﬁ%ésl%lﬁs%tafeg eMAoMOLiL AR FAH exsRPB stoRdg® nelinirh B&tprising

ano r enmbodi ment, retrieve services 212 may receive

setti : [
cog%gtgxﬂ%?ﬁg%ﬂgﬁ B EREREEEY, SRR fbfialtelo bfiytmdlolE &
selectjv i nvoke | oc ervjces 214 .t .
S A gp s AR Pk Ao g Mtk gt Bk
transitioning to a different r .state. 31
repgshiorea g e AP0 dedudss gonayt B0 G- (R PReaE b Yng
or_dLsainng of the outputs of voltage regul ator
combination theresT) mihich) whesyrxeaied gryssn the aa%hlaas?e lempsat ongs
may i ndividually enable or disable voltage regul ator
orgume asplette pEseqieincer pgent dkPidesarivedabawe. a timer that was
set with a delay tine for that particular voltage
(0032 Ul tnedchine-oeuctabld (storabeXmefidABAI0 mdpemslulic bt is@ot/linited
214 may unl ock (310) power supply 116 when the
to%@?ﬁ&k%es,\/@ﬁtﬁg&isks@ QW-ROMSs, and inaghdtebptickl disks;, BOMs,
e.

stab
RAMs, EPROMs, EEPR OMs, magnet or optical cards, flash memory, or other type
of media / machine-readable medium suitable for storing electronic instructions.
Moreover, the present invention may also be downloaded as a computer program
product, wherein the program may be transferred from a remote computer to a
requesting computer by way of data signals embodied in a carrier wave or other
propagation medium via a communication link (e.g., a modem, radio or network
connection).
[0035] In the description above, for the purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the present
invention. It will be apparent, however, to one skilled in the art that the present

invention may be practiced without some of these specific details. In other instances,

well-known structures and devices are shown in block diagram form.
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WD 2005/ 098577 PCT/ US2005/ 010594 [0033] Fig. 4
illustrates a bl ock diagram of an exanpl e storage
wore@s9eseonpri si ng content which, when accessed/US2005/010594
causes an el ectronic appliance to inplenent one or
nore aspects of the sequencer agent 110 and/or
associ ated nethod 300. In this regard, storage nedi um
400 includes content 402 (e.g., instructions, data, or
any conbination thereof) which, when executed, causes
the appliance to inplenent one or nore aspects of
sequencer agent 110, descri bed above. [0034] The
[0036] hEmBodigasta b e prdset agentioR tiay M AHR iRBYAANE bbSated Ut
is not limted to, floppy diskettes, optical disks,

cifoitRiIks reRLdTE 88163:0 rRRiokS Bh it
1EPR(]\/ls, rEEPR(]\/!S, m:{gnet oyr: o%l%yi @glﬁoggﬂ\j@?erft%memow

: ] ' machi ne-r eadabl e
R oo St kP bethedl ) By e E RSP T esh oo
he.present i.nvention y al so.be downl oaded
thgghép%egﬁﬁﬁ%inearntg?% r BFTAUISP% dRcgeneizh 8P SMR Ot Menh igRg am
be.transferred froma_ renote conputer to a .
TR EE IO st aGrorRRonajh Jhe alaimedubiral waderoR Reavid
carrier wave or other propagation nmediumvia a
a @%?ﬁhfﬁin&l%i’{meﬁfsmkar\den gattic appeasnhe ineeiperated intetaneddress
connection). [0035] In the description above, for the
degodas deyeasmesnomyydsyign alNpie that thenembndimente wiafyibe intdgbi o
are set forth in order to provide a thorough
raginggstenaerdiang-held torteblp deden) espietiby tvhen devitesiepéndm
apparent, however, to one skilled in the art that the
reguced power donsi@mitionn THRY ldp@pRicasiitastelhbhRdiotdgHnof
t hese specific details. In other instances,

communication systems, two-way radio communication systems, one-way pagers,
two-way pagers, personal communication sy stems (PCS), personal digital assistants
(PDA’s), cameras and other products are intended to be included within the scope of
the present invention.

[0037] The present invention includes various operations. The operations of the
present invention may be performed by hardware components, or may be embodied
in machine-executable content (e.g., instructions), which may be used to cause a
general-purpose or special-purpose processor or logic circuits programmed with the
instructions to perform the operations. Alternatively, the operations may be
performed by a combination of hardware and software. Moreover, although the

invention has been described in the context of a computing appliance, those skilled in
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wel | - known structures and devices are shown in bl ock
diagram form 14 WO 2005/098577 PCT/ US2005/ 010594

W 0®3098sEnbodi nents of the present invention nBYT/EER05/010594
be included in integrated circuit blocks referred to
as core nenory, cache nenory, or other types of nenory
that store electronic instructions to be executed by
the m croprocessor or store data that nay be used in
arithnetic operations. In general, an enbodi nent using
mul ti stage domno logic in accordance with the clai ned
subject matter may provide a benefit to

thd3E 5 APIRERSSOM S su@MEint florR Bt a Y il be BRbolRd in any of
I ncorporated 1nto an address decoder for a nenory

nu%ﬁa%ri)&ea'rltgxgllgle%n{bg@Enehgesu@lﬂ%ggi._r% 11 HYe Sed B At ed

0 systens or portabl e devi ces,
especi al | en .devic d 0 reduced power
COFﬁﬁgﬂﬁﬁ??%ﬁmQWﬁG%g”?8%@%%%§§%%ﬁF§rs, cel l ul ar
radi ot el ephone comyunication systens., wo- radi o
(ORI R GHio 89/SERHEC Gibe Peky g arans e TargEerein

pagers, personal conmunication systens CS) , perﬁPnaI
Inél@egj many efheyivatigions of thpfpregging dssrEipten T3YHigs may be
products are intended to be included within the scope
marfe withie therseepsrof thierpresantinyentipno 2xporitinglp itds &t following
i nvention includes various operations. The operations
claifos itvdudigy ayentndmemsithesto taydtfmephe Scoperefithsynieatiomar e
conmponents, or may be enbodied in nmachi ne-executabl e
content (e.g., instructions), which may be used to
cause a general -purpose or special - purpose processor
or logic circuits programmed with the

16



instructions to performthe operations. Alternatively,

t he operati ons maybe perfornmed by a conbi nati on of
whanodinesse7 and sof tware. Moreover, although thePCT/US2005/010594

i nvention has been described in the context of a

computing appliance, those skilled in 15 WD

2005/ 098577 PCT/ US2005/ 010594 the art will appreciate

that such functionality may well be enbodied in any of

nunber of alternate enbodi nents such as, for exanple

integrated within a comrunication appliance (e.g., a

cellular tel ephone). [0038] The invention is not

restricted to the particgidemMSlet ai |l s descri bed herein.

| ndeed, many other variations of the foregoing

des tion and drawi ngs may be nmde wthin the scope

&h@P % ﬁf i nvention- Accordingly, it is the

fO||0MAng clai ms including any anendnents thereto

that d cope of the invention. 16 WO

2006‘/ B SsSEEO0C 010504 CLAING What is cI ai med

: 1. d conprisin veI

R S R A R e R S S

an electronic appliance based, at Ie st in .%
clegi@onis prpdiantedierd 4 IFaHOR BTGP S TBERSAHyD nom vOIglls ey

of claim1l, wherein the settings stored in

non-vol atil e nenory

2. The method of claim 1, wherein the settings stored in non-volatile memory

comprise a series of delay times assigned to voltage regulator controllers.

3. The method of claim 1, wherein the outputs of the voltage regulator
controllers provide operating voltages to one or more components selected from the
group consisting of a microprocessor, a chipset, a memory controller, a graphics

controller, a system memory, an input/output (I/O) controller and an I/O device.

4. The method of claim 1, wherein the non-volatile memory comprises at least
one memory selected from the group consisting of read only memory (ROM), flash
memory, battery-backed static random access memory (SRAM), and electrically

erasable programmable ROM (EEPROM).
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conprise a series of delay tinmes assigned to voltage
regul ator controllers. 3. The nethod of claim1,
wob@se9ss7t he out puts of the vol tage regul at or PCT/US2005/010594
controllers provide operating voltages to one or nore
conponents selected fromthe group consisting of a
m croprocessor, a chipset, a nenory controller, a
graphics controller, a system nenory, an input/output
(1/O0 controller and an 1/0 device. 4. The nethod of
claim1, wherein the non-volatile nenory conprises at
| east one nenory selected fromthe group consisting
5.0f g ehetitldyof ORIR N yfurtReENomptikiag bockitg it  power supply until
battery-backed static random access nenory (SRAM, and
th@bc%gé té/fgaia{osf coftfARABLBuRERALBERDI e ROM (EEPROM) . 17
WO 2005/098577 PCT/ US2005/ 010594 5. The net hod of
claim1, further conprising |ocking out a power supply
until the voltage regulator controller outputs are

6ot ﬁhsweﬁ*&dooﬁ‘ B AltuSiesird ool Ly SRR e

chan . An electronlc appllance conprising: a
Imﬁ@ﬁﬂ%m§ i¥8ey: an electronic circuit board coupl ed with
t he power supply; and a sequencer engine coupled with
the electronic circuit board, the sequencer engine to
sequentially enabl e voltage regulator controllers on

7.t he Al eedtropivi applidnce.fomprising:

a power supply;

an electronic circuit board coupled with the power supply; and

a sequencer engine coupled with the electronic circuit board, the sequencer
engine to sequentially enable voltage regulator controllers on the electronic circuit
board during a power up based at least in part on settings stored in mon-volatile

memory.

8. The electronic appliance of claim 7, further comprising:

the sequencer engine to retrieve delay times for a future povver state change.

9. The electronic appliance of claim 7, further comprising:

18



board during a power up based at least in part on

settings stored in non-volatile nenory. 8. The
we@b@swoessmi ¢ appl i ance of claim 7, further conpPCEUSZYNS/010594

the sequencer engine to retrieve delay tines for a

future power state change. 9. The electronic

appliance of claim7, further conprising: 18 WO

2005/ 098577 PCT/ US2005/ 010594 the sequencer engine to

sequentially disable voltage regulator controllers on

the electronic circuit board during a power down based

at least in part on settings stored in non-volatile

e M Yequbleer ENENEtRCHIANLIE BRBld WEge Rfguldtad dBntollers on
further conprising: the sequencer engine to | ock out

thetéT@ctrQﬁ’i\@’%frcﬁPmlr&' astiy ral epowa:?d&% B%Q@ al 184 iR bR on settings

control I'er outputs st ab . A'storage nedi um

store%rm bl?k’&gtlfé%%‘rg&g whi ch, when exeCUt .Gd by an

essin causes the accessing machine to
selectlvely enabl e Dr disable outputs of voltage
regul ator controllers based at |east in part on

settin s stored_in ngn-volatile nmenory. 12. The
105t o MhgeleFfemiqappgpnce o Flmmafum#ércemﬁnflﬂgﬁ settings
stored in non-volatile nenory conprise a series of
del &y sequenect g8ging frelgck opt theeonsT sunply yrkdl the veltage regulator
controllers.

controller outputs are stable.

11. A storage medium comprising content which, when executed by an accessing
machine, causes the accessing machine to selectively enable or disable outputs of
voltage regulator controllers based at least in part on settings stored in non-volatile

memory.
12.  The storage medium of claim 11, wherein the settings stored in non-volatile
memory comprise a series of delay times assigned to the voltage regulator

controllers.

13.  The storage medium of claim 11, wherein the outputs of the voltage regulator

controllers provide operating voltages to one or more components selected from the

19



13. The storage nedium of claim1l, wherein the

outputs of the voltage regulator controllers provide
wWop@sassmy vol tages to one or nore component s BET/E81008010594

fromthe 19 WD 2005/098577 PCT/ US2005/ 010594 group

consi sting of a mcroprocessor, a chipset, a nenory

controller, a graphics controller, a system nenory,

an input/output (1/0) controller and an 1/0 devi ce.

14. The storage nedium of claim 11, further conprising

content which, when executed by the accessing

machi ne, causes the accessing nmachine to | ock out a

graPWohsiSHRUI Y nuabeiocéds@r, ¥ ohipe@en mhegodyadsttrotier) targpdphéus

out puts are stab 15. The storage nedi um of claim

coﬂtﬂonet W &yBeh QAR 4l ﬂ@%ﬁ@hﬁ@b)v&ah@&lemrhn ;0 CISTIIET

he accessi ng” nachi ne, causes the accessing nachi ne
to retrleve delay tinmes for a future power state
change. 16. An apparatus, conprising: a non-volatile

f : . ;
14,5 o ik et eg e of Faifil S FrBeBnipr ML RER il ShbAOC
e OELnS B, {%mv%?%s'él'ye%cﬁ?sg"w%@@%?{?ﬁégﬁweoa”d
logic to retrieve delay tinmes_from non-volatile
powsﬁmlyaml the veh%ﬂs|r%g%9&cgg\§0k1@@mp&%8@reé %ol ler

outputs at expiration of associated delay tines in
response to a power up request.

15.  The storage medium of claim 11, further comprisings content which, when
executed by the accessing machine, causes the accessing machine to retrieve delay

times for a future power state change.

16.  An apparatus, comprising:

a non-volatile memory interface;

a power supply interface;

a voltage regulator controller interface; and

control logic coupled with the non-volatile memory, power supply and
voltage regulator controller interfaces, the control logic to retrieve delay times from
non-volatile memory and to enable voltage regulator controller outputs at expiration

of associated delay times in response to a power up request.
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20 WO 2005/ 098577 PCT/ US2005/ 010594 17. The appar at us

of claim 16, further conprising control logic to
waele®abyss7vol t age regul ator control | er out put SPEL/US2005/010594

expiration of associated delay tinmes in response to a

power down request. 18. The apparatus of claim 16,

further conprising control logic to retrieve ranp

rate settings fromnon-volatile nmenory and to set

vol tage regul ator controller output ranp rates. 19.

The apparatus of claim 16, further conprising contro

logic to retrieve delay tines for a future power

17st atfheappii@as oPdlaim 16, further comprising control logic to disable voltage
regulator controller outputs at expiration of associated delay times in response to a

power down request.

18.  The apparatus of claim 16, further comprising control logic to retrieve ramp
rate settings from non-volatile memory and to set voltage regualator controller output

ramp rates.

19.  The apparatus of claim 16, further comprising control ogic to retrieve delay

times for a future power state change.
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