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METHOD AND APPARATUS FOR CONTROL OF POWER CONSUMPTION
IN A COMPUTER SYSTEM.

FIELD OF THE I\IVE\ITION

~ The present mvenhon relates to the field of computer systems. More
p'trtlcularly, the present invention relates to the control of power

consumpnon in computer systems.

BACKGROUND OF THE INVENTION

Existing computer systems consume large amounts of electrical power
when operating in the fully operational mode. These systems typically lack
powe}: consumption controllers and thus when left idle, the systems continue
to remain in the fully operz;tional mode. " The United States Environmental
Protection Agency (EPA) has establisheci éuidelines encouraging the
manufacture of computer systems which when left idle for an extended
period only consume a specified amount of electrical pdwer"o'-r' leés.

One prior power consumption controller was used in portable
computer systems. The prior controller would turn off the monitor, spin

down the hard disk and shut down the central processing unit (CPU).

Because the prior controller shut down the CPU, the portable system could

not be responsive to signals coming from a communications dévice, tor
instance, a network, tax machine or modem. However, most portable
systems were not connected ﬁ) a communications device anyway and thus did
not need to be responsive to signals from ‘the communications device.
Desktop computer systems on the other hand, Lisuall_v are connected to a
communications device and need to be responsive to signals from the
communications device. Use of the prior controller in a desktop system
connected to a communications device causes the desktop systenvi to fail to
respond to signals from the communications device after a specified idle

period when the CPU is shut down. With the network as a communications




device, the network deactivates the system address, in effect, removing the
system from the network after the failure to respond. Other systems in the
network becomes unable to communicate with the desktop system and the
desktop system becomes unable to receive any information from the network.

Similarly, with a féx machine or modem aé the communications
device connected to the desktop system, the prior controller in the desktop
system causes the desktop system to fail to respond to comn;unicaﬁons
signals. In this case, the fax machine or modem ceases transmission of data
and the desktop system fails to receive the data.

It would be highly beneficial to have a desktop computer system with a
power consumption controller that switches the system between a fully
operational mode and a responsive low power mode, where the responsive
low power mode still allows the system to be responsive to communications
device signals. The system could then satisfy EPA guidelines by éwitching to
the responsive low power mode after a specified idle period, and reépond to
communications signals or process information from the communications
device.

Thus, what is needed is a power consumption controller that switches

a computer system between a fully operational mode and a responsive low

power mode.
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SUMMARY OF THE INVENTION
A novel power consumption controller is described. The power

consumption controller comprises of a switching device for switching the

computer system between a fully operational mode and a responsive low

power mode. In addition, under the currently preferred embodiment the

power consumption controller can include a clock controller for cyclically

suppressing a clock signal to a portion of a processor for a first specified

duration when the computer system is in the responsive low power mode.
Under this embodiment, the clock controller also cyclically allows the clock
signal to be transmitted to the portion of the processor for a second specified
duration when the computer system is in the responsive low power mode.
Moreover, the power consumption controller can include a break event
device for signaling the clock controller td allow the clock signal to be
transmitted to the portion of the pr'ocessor for a second specified duration.
Finally, the power consu.mption controller can include a selection device for

selecting functional parameters of the power consumption controller, which

. defines events causing switching between the modes.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and not by way
of lim-itation, in the figures of the accompanying drawings and in which like
reference numerals refer to similar elements and in which: |

 Figure 1 is a block diagram illustrating a computer system of one

embodiment of the present invention..

Figure 2 is a block diagram illustrating a computer system with a
processor incorporating the power consumption controller. |

Figure 3 is a state diagram illustrating the operation of a power
consumption controller of Figure 1.

Figure 4 is a block diagram illustrating the power consurf\ption
controller of Figure 1. |

Figure 5 is a block diégram illustrating a clock controller of Figure 4.

Figure 6 is a state diagram illustrating the operation of STPCLK# signal

state machine of Figure 5.

Figure 7 is a timing diagram illustrating the operation of a clock

~ controller of Figure 5.

Figure 8 is a block diagram illustrating a switching device of a seventh

embodiment of the present invention.

Figure 9 is a flow chart illustrating the steps for controlling the power

consumption of a processor.
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DETAILED DESCRIPTION

A power consumption controller and a method for controlling power

consumption is described. In the following description, the invention is

described with reference to specific exemplary embodiment thereof. It will,

however, be evident that various modifications and changes may be made
thereto without departing from the broader spirit and scope of the invention
as set forth in the appended claims. The specifications and drawings are,
accordingly, to be regarded in an illustrative rather than a restrictive sense.
Figure 1 is a block diagram illustrating a computer system of one
embodiment of the present invention. Thé computer system includes hard
disk drive 101, random access memory (RAM) 102, processor 103, monitor
104, power consumption controller 105 and communications device 106.l
Hard disk drive 101 and monitor 104 are coupled to processor 103 by bus 125.

Processor 103 in turn is coupled to power consumption controller 105 by line

151, It will be appreciated that power consumption controller 105 can be.

incorporated into other devices.

Figure 2 is a block diagram illustrating a computer system with a
processor incorporating the power consumption controller. In the system,
power consumption controller 105 is built into processor 103. Processor 103
has the necessary circuitry and logic to carry out the functions of power

consumption controller 105. [n addition, signals from power consumption

. controller 105 that would normally transmitted across line 151 to processor

103 now proceed directly to processor 103.

Figure 3 is a state diagram illustrating the operation of a power
consumption controller of Figure 1. When the system is first turned on, the
system 'transitions_ from the power off state 534 to the power on state 535

where the system is in the fully operational mode. Power consumption
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controller 105 remains in the fully operational mode until the power switch
is turned off or a lo;v power evént occurs. When power switch is turned off,
controller 105 transitions to the power off state where controller 105 along
with the rest of the systém is turned off. On the other hand, when the power
switch is not turned off, power consumption controller 105 waits for a low
power event. Low power events are events which cause the switch to the
responsive low power mode and are selectable at boot up of the system or by
processor 103. Low power events can include the expiration of elapsed time

as indicated by a counter, the receipt of an external signal from a push button

(EXTSMI#), and a signal from a real time clock device indicating current time

is the preset time for switching to responsive low power mode. It will be
appreciated that other events can also be selected as low power events.
Power consumption controller 105 responds to a low power event by
asserting a SMI# signal to processo-r 103, state 536. Processor 103 responds by
running software called SMM Handler as shown in state 528. SMM Handler
includes code that processor 103 executes to instruct the hard disk to spin
down and the monitor to turn off or reduce intensity. Processor 103 then -
executes the SMM Flandler code to switch to the -responsive low power mode,
state 537. In the responsive low power mé)de, controller 105 asserts an active
low STPCLK# signal to processor 103 for a first specified duration and
deasserts STPCLK# signal to processor 103 for a second specified duration.
While controller 105 remains in the responsive low power mode, it repeats
the assertion and deassertion of STPCLK# signal in the manner described
above. Processor 103 responds to the assertion of STPCLK# signal by
suppressing the clock signal to a portion or all of processor 103. Processor 103
responds to the deassertion of STPCLK# signal by allowing the clock signal to

the suppressed portion of processor 103. It will be appreciated that processor
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103 is at least partially off for the first specified duration while STPCLK#
signal is asserted and operating at full capacity for the second specified
duration while STPCLK# signal is deasserted. Because processor 103 is at least
éartially off for the first specified duration 'm-_each cycle, power consumption
is reduced. In addition, because processor 103 is operating at full capacity for
the second specified duration in each cycle, processor 103 is responsive to
signals from communications device 106 during the second specified
duration. Thﬂxs, it will be appreciated that processor 103 will be sufficiently
responsive to remain on a network where the time between each network
poll is greater than the first specified duration plus the second specified
duration. It will also be appreciated that processor 103 will be sufficiently
responsive to remain on a network where the first specified duration and
second specified duration are set such that processor 103 can acknowledge
within the latency pefiod.

Power consumption controller 105 remains jin the responsive low
power mode until the power switch is turned off or a fully operational event
occurs. When power switch is turned off, controller 105 transitions to the
power off state where controller 105 along with the rest of the system is

turned off, state 534. On the other hand, when a fully operational event

occurs, controller 105 asserts a second SMI# signal, state 538. Fully

operational events are events which cause the switch to the fully operational
mode and like low power events are selectable by processor 103. Fully
operational events can include movement of a mouse device, input to a
kevboard, the receipt of an external signal from a push button (EXTSMI#), and
a signal from a real time clock device indicating current time is the preset
time for switching to fully operational mode. It will be appreciated that other

events can also be selected as fully operational events.
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As described above, controller 105 responds to a fully operational event
by asserting a se.cond SMI# signal to processor 103, state 538. Processor 103
responds by running the Sl\/Il\./[ Handler software, state 529. SMM Handler
includes code that processor 103 executes to instruct the hard disk to spin up
and the monitor to turn on to normal intensity. Processor 103 then executes
SMM Handler code to switch to the fully operational mode, state 535. In the
fully operational mode, controller 105 no longer asserts the STPCLK# signal
and processor 103 remains fully operational. Controller 105 operates in the
fully operational mode as described above.

Figure 4 is a block diégram illustrating the pdwer consumption
controller of Figure 1. Power consumption controller 105 includes switching
device 612 and clock controller 611. Switching device 612 is coupled: to inputs
from processor 103 and other devices in the computer system. The other
devices can include a mouse device, keyboard, low power, mode button, real
time clock or other similar devices. In addition, processor 103 also has inputs
to clock controller 611. Switching device 612 switches the computer system
between a fully operational mode and a responsive low power mode by
asserting a SMI# signal. As described above, when the computer system is in
the fully operational mode, an assertion of a SMI# signal switches the
computer system to a responsive low power mode. On the other hand, when
the computér system is in the responsive low power mode, an assertion of a
SMI# signal switches the cbmputer system to a fully operational mode.

“In this embodiment. switching device 612 asserts the SMI# signal to
processor 103 using line 151. However, under an alternative embodiment,
switching device 612 can also assert the SMI# signal to processor 103, cléck
controller 611 or to other devices in the computer system such as monitor 104

or hard disk drive 101. In addition, switching device 612 can assert the SMI#
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signal on bus 125 to a separate device which asserts another SMI# signal
d'u:ectly to processor 103 on a de'dicate_d line. When processor 103 receives the
SMI# signal, it signals clock controller 611 to switch it to a responsive low
power mode if it was previously in a fully operétional mode; it signals clock
controller 611 to switch it to a full)/ operational mode if it was previdusly ina
responsive low power mode. As described above, in the responsive low.
powei:' mode, clock contrbller 611 asserts STPCLK# signal to processor 103 for
a first specified duration and deasserts STPCLK# signal to processor 103 fof a
second specified duration. In the fully operational mode, clock controller 611
no longer asserts STPCLK# signal and pfocessor 103 remains fully
opera’tional.

Figure S is a block diagram illustrating a clock controller of Figure 4.
Clock controller 611 éomprises of STPCLK# enable bit 753, low timer.register
752 and high timer register 754 which are all coupled to processor 103. Clock
controller 611 also comprises of low timer 713, high timer 715 and STPCLK#
signal state machine 714. When the computer system is in the fully
operational mode, a SMI# signal asserted by switching device 612 to processor
103 causes processor 103 to run the SMM. Handler code. In executing the
instructions, processor 103 loads the first specified duration into low timer
register 752 and the second specified duration into Eigh timer register 754.
,Processor. 103 sets STPCLK# enable bit. In this embodiment, the First specified
duration and the second specified duration range from 32 microseconds to
eight milliseconds in 32 microsecond increments. It is to be appreciated that
clock controller 611 can utilize other ranges by utilizing other high timers 511«:1
low timers with different clock pulses.

When processor 103 loads low timer register 752 and high timer

register 751, it resets both low timer 713 and high timer 713. When processor
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103 sets STPCLK# enable bit 753, STPCLK# signal state machine 714 asserts
STPCLK# signal. The setting of STPCLK# enable bit 753 marks the beginning
of ther résponsive low power mode. STPCLK# signal state machine 714.
continues to assert the STPCLK# signal until low timer 713 signals the end of
the first specified duration. When low timer 713 ex'pires, STPCLK# signal
state machine 714 resets high timer 715 and deasserts the STPCLK# signﬁl
until high timer 715 signals the end of the second specified duration. When
high timer 715 expires, STPCLK# signal state machine 714 resets low timer
713 and asserts STPCLK# until low timer 713 expires. The cycle continues
until switching device 612 asserts a SMI# signal to processor 103 causing
processor 103 to run the SMM Handler code. In executing tixe instructions,
processor 103 clears STPCLK# enable bit 753 which in turn causes the
STPCLK# signal state machine 714 to deassert the STPCLK# signal. STPCLK#
signal remains deasserted uf\til a subsequent switch to the responsive low
power mode. .The clearing of STPCLK# enable bit 753 marks the beginning of
the fully operational mode. '

The cycle described above can also be interrupted by a break event.
Clock controller 611 comprises of selection device 730 coupled to a plurality of
break event lines. $elect§on device 730 in turn comprises of AND gate 731
and break event enable bits 732 coupled to processor 103. When a break event

occurs, a break event signal is asserted on a break event line. Break events

. can include a network signal that the processor must service immediately or

other operations which require immediate processor activity. When a break

event signal is asserted, AND gate 731 generates a break signai if the associated

" enable bit 732 is set. Thus, proccssor. 103 can select the break events that

generate a break signal by selectively setting the associated enable bits 732.

Processor 103 carries out the selection by utilizing the SMM Handler code
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which it runs prior to the asseréion and deassertion of STPCLK# signal.

- When STPCLK# signal state machine 714 receives a break signal, it resets
high timer 715 and deasserts STPCLK# signal for the second specified
duration. It will be appreciated that a break event with the enable bit set
causes STPCLK# signal state Enachine 714 to immediately deassert the
STPCLK# signal for the second specified duration when clock controller 611 is
in the responsive low power mode.

Figure 6 is a state diagram illustrating the operation of STPCLK# signal
state machine of Figure 5. When the computer system powers up, STPCLK#
signal state machine 714 transitions to the fully operational mode, state 760.
In this state, STPCLK# is deasserted. When processor 103 receives an SMI#
signal, it runs SMM Handler. In executing SMM Handler, processor 103 loads
the low timer register with the first specified duration and loads high timer
register with the second specified duration, sets the desired break event enable
bits and sets the STPCLK# enable bit, . State machine 714 then transi.tions to
state 762 with low timer and high timer élready reset. In state 762, state
machine 714 asserts the STPCLK# signal. When state machine 714 receives a
break signal or low timer 713 expires, state machine 714 transitions to state 763
where state machine 763 resets high timer 715. Then state machine 714
transitions to state 764 where it deasserts the STPCLK# signal. When state
machiﬁe 714 receives a break signal, it transitions to state 763 and resets high
timer 715. When high timer 715 expires, state machine 714 transitions to state
761 where it resets low timer 713 and transitions to stéte 762. When processér
103 deasserts STPCLK# enable bit 733, state machine 714 transitions back to
state 760. | |

Figure 7 is a timing diagram illustrating the operation of a clock |

controller of Figure 5. In the responsive low power mode as described above,



clock controller 611 asserts active low STPCLK# signal for a first specified |
duration and deasserts STPCLK# signal for a second specified duration. In
this example, the first specified duration is eight milliseconds and the second
specified duration is 32 microseconds. When STPCLK# is asserted, internal
processor CLK is suppressed and when STPCLK# is deasserted, interx;lal
processor CLK is transmitted. Clock controller 611 also has circuitry allowing
it to respond to break events. When a break event occurs as shown in Figure
8, STPCLK# signal is deasserted for the second specified duration of 32
microseconds. Afterwards, STPCLK# signal is asserted for the first specified
duration of eight milliseconds. It will be appreciated that the break event
only affects the first specified duration of one cycle. Subsequent cycles
continue unaffected by the break event.

The assertion of a STPCLK# signal as described above suppresses the
internal clock to portions of processor 103 because processor 103 has circuitry
which enables the suppression. [n one efnbodiment,_processor 103 includes a
plurality of functional blocks each performing a-specified function in
processor'103. Cach functional block has a clock input coupled .to an AND
gate with two inputs to the gate. One input is coupled to the internal clock
signal and the second input is coupled to the output of a NAND gate. Each
NAND gate also has two inputs. One coupled to an inverted STPCLK# input
line and the second coupled to a liﬁc connected to either a high or low
voltage potential. The line is connected during the manfacture of processor
103 and determines whether clock suppression is enabled for that functional
block. It will be appreciated that when the line is connected to a high voltage
potential, clock suppression will never occur in that particular functional
block. On the other hand, when the line is connected to a low voltage

potential, clock suppression will occur when STPCLK# signal is asserted. In
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this manner, portions of processor 103 can be selected at manufacture for
clock suppressién. Under yet another embodiment, the second input of each
NAND gate can be coupled to an'enable. bit. The enable bits act as a selection
mechanism allowing processor 103 or other device to select and modify the
particluar functional block for clock suppression.

_ Figﬁre 8 is a block diagram illustrating a switching device of a seventh
embodiment of the present invention. Switching device 612 includes counter
924 and selection device 916. Counter device 924 is activated when the
computer system is powered up and begins counting elapsed time. Bef:ause
the computer system powers up in the fully operational mode, the elapsed
time maintained by counter device 924 is the elapsed time since the start of
the fully operational mode. Counter device 9'2-'1 includes a register for storing
a preassigned value representing a specified elapsed time. Counter device 924
also includes a comparator for comparing the preassigned value to the
elapsed time. When the elapsed time equals the preassigned value, an active
low signal is generated which becomes the SMI# signal. Counter device 924
has a reload input coupled to the mouse device, and keyboard. When a signal
is transmitted from either of the mouse device or keyboard, the counter is
reset and starts counting the elapsed time from initial value. The counter is
also reset to initial value when processor 103 loads the register with the
preassigned value prioc to the beginning of the fully operational mode. Thus,
at the initiation of the fully operational mode, counter 924 is reset. Counter
924 is also reset when an input to the keyboard is made or when mouse
movement is detected. In this manner, counter 924 measures the elapsed
time between the last mode switch or keyboard input or mouse movement
and asserts a SMI# signal whe-n the elapsed time equals a preassigned value. .

In this manner, human interface through a keyboard or mouse reloads the



counter which ensures that processor 103 is fully active and opérative during
such use. | |

-Under other embodiments, switching device 612 also includes a real
time clock device. The real time clock device has a register for storing a
preassigned value representing a specified real tiﬁme. In addition, the real
time clock device has a comparator for comparing the preassigned va‘lue to
the input provided by the real time clock. When the real time as indicated by
the real time ciock equals the preassigned x'aiue, an active low SMI# signal is
asserted. In this manner, the real time clock device asserts a SMI# signal to
switch modes when real time has reached a preassigned value. Under this
embodiment though, the real time clock device is external to sivitching
device 612 and transmits the,acti\.’e SMI# signal as an input to switching
device 612.

Finally, switching device 612 includes selection device 916. Selection
device 916 includes a plurality of enable bits. The enable bits allows the
functional parameters of the power consumption controller to be selected and
modified. Selection device 916 is coupled to an input line from which the
cnable bits can be set or cleared by processor 103 or other devices. Each of the
enable bits is coupled to an AND gate 922 located between the associated
device and the SMI# signal output. Thus, when a particular enable bit is set,
SMI# signals generated by the associated device is transmitted to processor
103. On the other hand, when a particular enable bit is cleared, SMI# signals

generated by the associated device is suppressed. In this example, selection
| device 916 includes counter enable bit 917, mouse counter reset enable bit 918,
keyboard counter reset enable bit 919, real time clock enable bit 920, button
enable bit 921, mouse power on enable bit 927 and keyboard power on enable

bit 926. Other enable bits representing other events can also be included.



When the computer system powers up, it transitions to the fully
operational mo&e. In the fully 6peratio_nal mode, processor 103 or another
device can set counter enable bit 917, mouse counter reset endble bit 918,
keyboard counter reset enable bit 919, real time clock enable bit 920, and
button enable bit 921. Processor 103 or the other d.ev'ice can clear mouse
power on enable bit 927 and keyboard power on enable bit 926. With this set
of functional parameters, counter 924 is activated and the SMI# signal when
generated is transmitted to processor 103. In addition, mouse movement and
keyboard input while the system is in the fully operational mode will reset
counter 924 because bits 918 and 919 are. set. Moreover, the real time clock
device can generate a SMI# signal that is transmitted to processor 103.
Pﬁrthermore, the computer system can include an external button which
when pressed generates an active low EXTSMI# signal. When the EXTSMI#
signal is asserted, an SMI# signal is also asserted because bit 921 is set. Itis to
be appreciated that the assertion of a SMI# signal causes the computer system .
to transition to the responsive low'power mode. Mouse movement and
keyboard input do not generate a SMI# signal because bits 927 and 926 are
cleared.

Before the system transitions to the responsive low power mode,
processor 103 or another device can clear counter enable bit 917, mouse
counter reset enable bit 918, and keyboard counter reset enable bit 919.
Processor 103 or the other device can set mouse power on enable bit 927,
keyboard power on enable bit 926, real time clock enable bit 920, and button
enabie bit 921. With this set of functional parameters, counter 924 is
deactivated. Mouse movement, keyboard input and the pressing of the
EXTSMI# button will generate a SMI# signal. The real time clock device can

also generate a SMI# signal that will be transmitted to processor 103. The



SMI# signal causes the computer system to transition back to the fully
operational mode as described above. The specified real time can be changed
in the responsive low pdwer mode and in the fully operational mode. The
real time clock device can include an input coupled to processor 103 or other
device which allow them to change th'e preassigned value representing the
specified real time in the real time clock device. Thus, a first real time can be
assigned in the fully operational mode to transition the system to the
responsive low power mode at the First real time and a second real time can
be assigned in the responsive low power mode to transition the system to the
fully operational mode at the second real time. _

Figure 9 is a flow chart illustrating the steps for controlling the power
consumption of a processor. When the érocessor is first powered up, it
fransitions to the fully operational mode, block 939. Next, the processor
selects the functional parameters which define events causing a switch to the
responsive low power mode, block 940. The functional parametérs are
selected by setting and clearing the appropriate enable bits. The processor
remains in the fully operational mode until a low power event occurs as
shown by block 941. Low power events are defined by the functional
parameters selected by the processor. Low power events can include a signal
at a specified time to switch to a responsive low power mode, a signal from an
external button device to switch to a responsive low power mode, and the |
expiration of a specified clapsed time as indicated by a counter. ’fhe counter
can be reset upon an occurrence of a specified event, i.e., mouse movement or
keyboard input. When a low power event occurs, the processor is switched to
the responsive low power mode as shown in block 942. Functional |
parameters are modified in order to define events causing a switch to the

fully operational mode. In addition, the first specified duration and the
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second specified duration is inputted and stored. The STPCLK# enable bit is
also set marking the start of the responsive low power mode. As long as the
first specified duration has not expired and no break event has occurred, the
clock éignal to the selected portions of the processor is suppfessed, blocks 944
and 945. When the first specified duration has expired or a break event
occurs, the clock signal to the selected portions of the processor is allowed as
long as the second specified duration has not expired, blocks 946 and 947.
When the clock signal is allowed to the select portions of the processor, the
processor can respond to communications device signals, block 947. When
the second specified duration has expired, the clock signal to the selected
portions of the processor is suppressed until a break event occurs or the first
specified duration has expired, blocks 944 and 945. In the above steps, after the
clock signal has been suppressed or has been allowed a fully opcrational.modc.
event will switch the processor to the fully operational mode, blocks 948, 949
and 950. On the other hand. when a fully operational mode event does not
ocdxr, the first speci'ficd ciuration or the second specified duration continues
as applicable, blocks 948, 946, 949 and 944. Before the processor has been
Qwitched to the Fully operational mode, the functional parameters which
define events causing the switch to the responsive low power mode are
modified. The processor returns to .t.Jlock 941 and continues in a loop until
 the processor is turned off. |

" In order to facilitate explanation of the embodiments of the presént

- invention, the responsive low power mode has been described with clock
suppression accurring first (STPCLK# asserted). However, under an
alternative embodiment, clock allowance occ'lurs first (STPCLK# deasserted) in
the responsive low power mode. [t will be appreciated that the alternative

embodiment may be implemented merely by adjusting state machine 714 so
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that STPCLK# is deasserted first until the expiration of high timer 715 and

then STPCLK# is asserted until the expiration of low timer 713.

Thus, a novel method and apparatus for controlling power

consumption has been described.
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1.  .A power consumption controller for con&olling the power
consumption of a computer system comprising:

a switching clevicg capable of switching said computér system between
a fully operational mode and a responsive low power mode wherein said
computer system in said responsive low power mode is capable of responding
to a communications device poll of a specified minimum duration and
wherein said computer system in said responsive low power mode is capable
of processing data;

an input node capable of receiving an input signal indicating whether
an event has occurred, said input node coupled to said switching device; and

an output node capable of implementing said switching of said
computer system between said fully operational mode and said respohsive

low power mode, said output node coupled to said switching device.

2. The power consumption controller of claim 1 further comprising:

a clock controller capable of suppressing a clock signal to a portion of a
processor for a first specified duration when said computer system is in said
responsive low po»_\}er mode, wherein said clock controller also capable of
alloi-Qing said clock signal to be transmitted to said portion of Eaid processor
for a second specified duration when said computer system is in said

responsive low power mode.

3. The clock controller of claim 2 comprising:

a first register capable of storing information representing said first.

specified duration;

This Sheet Has Been Replaced
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a second register capable of storing information representing said
second specified duration; '

.a first input to said first register capable of inputting information
representing said first specified duration; and

a second input to said second register capable of inputting information

representing said second specified duration.

4. The clock controller of claim 3 further comprising:
a high timer device capable of allowing said clock signal to be
transmitted to said portion of said processor for said second specified

duration; and

a low timer device capable of suppressing a clock signal to said portion

of said processor for said first specified duration.

5. The power consumption controller of claim 2 further comprising:
a break event device capable of signaling said clock controller to allow
said clock signal to be transmitted to said portion of said processor for a

second specified duration.

6. The clock cor'\troller of claim 2 wherein said clock controller is a clock
controller capable of cyclically suppressing said clock signal for said first
specified duration and capable of cyclically allowing said clock signal to be
transmitted for said second specified duration when said computer system is

in said responsive low power mode.

7. The switching device of claim 1 wherein said switching device

comprises:

This Sheet Has Been Replaced
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a signal generator capable of generating a signal indicating to a hard
disk device to switch between said fully operational mode and said

responsive low power mode.

8. The switching device of claim 1 wherein said switching device

comprises:

a signal generator capable of generating a signal indicating to a monitor

to switch between said fully operational mode and said responsive low power

mode.

9. The controller of claim 1 further comprising:
a real time clock device capable of signaling at a specified time said

switching device to switch said computer system between a fully operational

mode and a responsive low power mode.

10.  The controller of claim 1 further comprising:

an input capable of receiving a signal from a button device incl'icating

to said switching device to switch to said responsive low power mode.

11.  The controller of claim 1 further comprising:
a counter device cépable of counting elapsed time since start of said

fully operational mode and capable of asserting a signal at the expiration of a

specified elapsed time.

12.  The controller of claim 1 further compfising:

a reset device capable of resetting a counter device upon an occurrence. -

of a specified event. -

Has Been Reﬁaced
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13.  The reset device of claim 12 wherein said specified event is movement

of a mouse device.

14.  The reset device of claim 12 wherein said specified event is input to a

keyboard device.

15.  The power consumption controller of claim 1 further comprising:
a selection device capable of selecting functional parameters of said

power consumption controller which define events causing switching

between said modes.

16.  The selection device of claim 15 comprising:
an input capable of modifying said functional parameters of said power

consumption controller which define events causing switching between said .

modes.

17. A clock controller comprising:
a circuit capable of suppressing a clock signal to a portion of a processor
for a first specified duration and capable of allowing said clock signal to be

transmitted to said portion of said processor for a second specified duration.

18. A power consumption controller fbr controlling the pow'er
consumption of a processor comprising:

a switching device capable of switching a processor between a fully
operational mode and a responsive low power mode wherein said processor

in said responsive low power mode is capable of responding to a
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communications device poll of a specified minimum duration and wherein
said processor in said responsive low power mode is capable of proceséing
data;
an input node capable of receiving an input signal indicating whether
an event has occurred, said input node coupled to said switching device; and
an output node capable of implementing said switching of said.
computer system between said fully operational mode and said responsive

low power mode, said output node coupled to said switching device.

'19. A method for controlling the po»;/er consumption of a processor
comprising:

powering up said processor in a fully operational mode;

switching said processor to a responsive low power mode wherein said
processor in-said responsive low power mode is capable of responding to a
communications device poll of a specified minimum duration and wherein
said processor in said responsive low power mode is capable of processing |

data; and

switching said processor to said fully operational mode upon the

occurrence of a specified event.

20.  The method of claim 19 further comprising:

suppressing a clock signal to a portion of said processor for a first
specified duration; and

allowing said clock signal to be transmitted to said portion of said

processor for a second specitied duration.

21.  The method of claim 20 further comprising:
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inputting information representing said first specified duration;
storing information representing said first specified duration;
_inputting information representing said second specified duration; and

storing information representing said second specified duration.

22.  The method of claim 20 further comprising:

signaling a controller to allow a clock signal to be transmitted to said
portion of said processor for said second specified duration upon the

occurrence of a break event.

23.  The method of claim 19 further comprising:

signaling at a specified time to switch said processor between a fully

operational mode and a responsive low power mode.

24.  The method of claim 19 turther comprising:

receiving a signal from an external button device to switch to said

responsive low power mode.

25. - The method of claim 19 further comprising:
counting elapsed time since start of said fully operational mode; and

asserting a signal at the expiration of a specified elapsed time.

26.  The method of claim 23 further comprising:

resetting a counter device upon an occurrence of a specified event.

)
~)

The method of claim 19 further comprising:
-
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selecting functional parameters which define events causing switching
\

between said modes.

28.  The method of claim 19 further comprising:

modifying functional parameters which define events causing

switching between said modes.

29. The method of claim 20 further comprising:

selecting a portion of said processor for suppressing a clock signal to

said portion.

30.  The method of claim 19 further comprising:

responding to a communications device signal while in said

responsive low power mode.

31. A computer system wherein the power consumption controller further

comprises:

memory capable of storing data;

a bus coupled to said memory capable of transmitting data;

a microprocessor coupled to said bus capable of processing data; and

a power consumption controller capable of controlling the power
consumption of said. computer system, said power consumption controller -
having a switching device capable of switching said computer system between

a fully operational'mode and a responsive low power mode
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wherein said computer system in said responsive low power mode is capable

of processing data.

~

32.  The computer system of claim 31 wherein the power consumptio.n
controller further comprises:

a clock controller cépable of suppressing a clock signal to a portioni of
said microprocessor for a first specified duration when said computer system
is in said responsive low power mode wherein said clock controller also
capable of allowing said clock signal to be transmitted to said portion of said

microprocessor for a second specified duration when said computer system is

in said responsive low power mode.

33. The computer system of claim 32 wherein the clock controller further
comprises:
~ a first register capable of storing information representing said first

specified duration;

a second register capable of storing information representing said
second specified duration;

a first input to said first register capable of inputtidg information
representing said first specified duration; and

a second input to said second register capable of inputting information

representing-said second specified duration.

34. The computer system of claim 32 wherein the clock controller further

comprises:
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a high timer device capable of allowing 'sai'd clock signal to be
t.ransmitted to said portion of said microprocessor for said second specified
duration; and

a low timer device capable of suppressing a clock signal to said pbrtion
of said microprocessor for said first specified duration.

35.  The computer system of claim 32 wherein the power consumption
controller further comprises: .

a break event device capable of'signaling said clock controller to allow

said clock signal to be transmitted to saici portion of said microprocessor for a

second specified duration.

36. The combuter system of claim 31 wherein said microprocessor further
comprises:

a real time clock device capable of signaling at a specified time said
switching device to switch said computer system between a fully operational -

mode and a responsive low power mode.

37. - The computer system of claim 31 wherein said controller further
comprises:
an input capable of receiving a signal indicating to said switching

device to switch to said responsive low power mode.

38.  The computer system of claim 31 wherein said controller further

comprises:
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a counter device capable of counting elapsed time since start of said

fully operational mode and ca'pable of asserting a signal at the expiration of a

specified elapsed time.

39.  The computer system of claim 31 wherein said controller further
comprises:
a reset device capable of resetting a counter device upon an occurrence

of a specified event.

40.  The computer system of claim 31 wherein said controller further
comprises:

a selection device capable of selecting functional parameters of said
power consumption controller which define events causing switching

between said modes.

41.  The computer system of claim 40 wherein said selection device further
comprises: |

an input capable of modifying said functional parameters of said power
consumption controller which defme events causing sthchmg between said

modes.

42, The computer system of claim 32 wherein said microprocessor further
comprises:

a selection device capable of selecting one or more portions of said
microprocessor for clock suppression during said responsive low power-

mode.
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43. A power consumption controller for controlling the power
consumption of a computer system comprising: |

means for switching said computer system to a responsive low power
mode wherein said processor in said responsive low power mode is capable of
responding to a communications device poll of a specified minimum
duration and wherein said p.u'ocessc»r in said responsive low power mode is
capable of processing data; and

means for switching said computer system to said fully operational

mode upon the occurrence of a specified event.

44.  The controller of claim 43 further comprising:

means for suppressing a clock signal to a portion of a processor for a

first specified duration; and

means for allowing said clock signal to be transmitted to said portion of

a processor for a second specified duration.

45.  The controller ot claim 44 further comprising:

means for inputting information representing said first specified
. duration;
means for storing information representing said first specified

duration;

means for inputting information representing said second specified

duration; and

means for storing information representing said second specified

duration.

46. The controller of claim 44 further comprising:
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means for signaling said allowing means to allow a clock signal to be

transmitted to said portion of said processor for a second specified duration

upon the occurrence of a break event.

47.  The controller of claim 43 further comprising:

means for signaling at a specified time to switch said processor between

a fully operational mode and a responsive low power mode.

48.  The controller of claim 43 further comprising:

means for receiving a signal from an external button device to switch

to said responsive low power mode.

49.  The controller of claim 43 further comprising:

means for counting elapsed time since start of said fully operational

mode; and

means for asserting a signal at the expiration of a specified elapsed

time.

50. The controller of claim 43 further comprising:

means for resetting a counter device upon an occurrence of a specified

event.

51.  The controller of claim 43 further comprising:

means for selecting functional parameters which define events causing

switching between said modes.
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